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Foreword

Pathologists play a key role in the realization of personalized patient care. Their efforts have 
been central in providing appropriate diagnostic, prognostic, and predictive information. As 
an integral part of surgical pathology, the discipline of cytopathology also plays an important 
role in health care. 

This volume, the first in the series Essentials of Diagnostic Pathology, has been written by 
two highly respected cytopathologists, Drs. Peter Spieler and  Matthias Rössle, who have a 
great deal of experience in the field of clinical cytology. The book deals extensively with 
exfoliative and aspiration cytology of all major nongynecologic body sites. It offers a system-
atic and organized approach to the diagnostic criteria, main differential diagnoses, and major 
pitfalls in nongynecologic cytopathology. It also considers the application of possible ancil-
lary studies in order to reach the correct diagnosis. Gynecologic cytopathology is not in-
cluded in this work, but will be covered separately in a forthcoming book of the series entitled 
Diagnostic Gynecologic Pathology.

This practical guide will serve as a substantial reference monograph by virtue of the inclu-
sion of more than a thousand high-quality illustrations of a wide variety of benign and malig-
nant lesions. It is highly recommend to pathology residents, cytopathology fellows, cytotech-
nologists, and academic/community cytopathologists, for whom it will represent a valuable 
addition to the library and an excellent day-to-day reference manual.

Drs. Spieler and Rössle are to be congratulated for providing this beautiful work on non-
gynecologic cytopathology.

Farid Moinfar, MD
Series Editor: Essentials of Diagnostic Pathology
Professor of Pathology
Institute of Pathology
Medical University of Graz
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This book is dedicated with great appreciation to my wife, Cathy Spieler-
Menzi, in gratitude for her thoughtfulness and abundance of patience  
during the long four-year period of writing the manuscript and prepara-
tion for publication. 

Matthias Rössle expresses his special thanks to his wife and best friend, 
Daniela Lang Rössle.

             Peter Spieler, MD



Preface

He will manage to cure best who has foreseen what is to happen  
from the present state of matters. 

						         	  Hippocrates

We have faced two key challenges in creating this book: to maintain the high standard offered 
by previously published books and atlases on cytopathology, and to provide a reference of a 
different type that will be suitable for advanced practitioners of diagnostic cytology. 

The incentive to write the book originated from a friend and colleague, Dr. Farid Moinfar, 
Professor of Pathology at University Hospital Graz, Austria. We are grateful to Dr. Moinfar 
for reviewing the chapter on fine-needle aspiration of the breast.

His enthusiastic encouragement inspired us to put to paper our knowledge in cytologic 
diagnostics. In the case of Peter Spieler this is based on 30 years of diagnostic experience in 
cytopathology and static digital DNA image cytometry, while Matthias Roessle has expertise 
in the practical application of immunocytochemistry and molecular methods in routine cyto-
logic diagnostics.

This book provides comprehensive, extensively illustrated descriptions of the pathology 
of the full range of disorders of almost all the organ systems, an exception being the female 
genital tract. As analyses of cytomorphologic findings at various body sites sometimes prove 
extremely challenging, we offer a systematic approach based on cytologic criteria and pres-
ent differential diagnostic algorithms that we hope will assist cytopathologists and cytotech-
nologists when analyzing problematic cases.

The management of disease is a multidisciplinary endeavor and often includes a cytologic 
analysis. Throughout this book we emphasize that a cytomorphologic diagnosis, either in it-
self or in conjunction with ancillary test results, constitutes a decisive factor when determin-
ing the course of further investigations and/or treatment. 

Peter Spieler, MD
Matthias Rössle, MD
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Section 1.1 
Breast: Fine-Needle Aspiration Biopsy 

Introduction

General and Selected Topics

FNAB: Indication and Facilities

Axillary FNAB

1.1.1  Introduction

zz Percutaneous fine-needle aspiration biopsy (FNAB) of 
the mammary glands has been widely used as a diagnostic 
tool from the middle to the end of the twentieth century 
[19, 33, 56]. However, for many years, the use of core-
needle biopsy (CB) has increased. FNAB has been shown 
to be a simple, rapid, cost effective, and mainly complica-
tion-free technique that can replace a large number of sur-
gical biopsies when performed by a well-trained physi-
cian. However, many clinicians and pathologists are 
unfamiliar with this interventional technique and espe-
cially its appropriate implementation [91].
zz The best results with FNAB are obtained when every step 
of the procedure is performed by a skilled cytopathologist 
[38], that is: 

−− Assessment of the relevant clinical history and the ap-
pearance of the target lesion on the image.

−− The choice of the interventional procedure (with or 
without image control).

−− Selection of the specimen-processing method (conven-
tional smears vs. a liquid-based method vs. the cell-
block technique).

−− Microscopic evaluation.
−− Application of ancillary diagnostic methods. 
−− To make a final cytologic diagnosis.

zz Inexperienced operators and inadequately trained physi-
cians reduce the efficiency and diagnostic sensitivity of 
the method; FNABs often yield inadequate diagnostically 
inconclusive and potentially misleading material [33, 43, 
78]. 

zz It is a fact that the acceptance of FNAB has been delayed 
in many centers. Training of private physicians and physi-
cians at primary care hospitals has been shown to be high-
ly effective for the quality of aspirated material [16, 65, 
97,104].
zz The successful implementation of FNAB depends on the 
cytopathologists’ skill and results; but multidisciplinary 
approach, and local situations in pathology and clinical 
institutions are highly important as well. Furthermore, 
close collaboration between the cytopathologists, radiolo-
gists, and surgeons in a specialized breast unit provides 
the most efficient interventional method and maximizes 
the quality of diagnostic results [63, 67, 69, 97,100].
zz The assistance of a cytotechnologist (biomedical analyst), 
skilled in specimen preparation to make a preliminary 
judgment on the adequacy of the aspirated sample, is 
highly recommended for image-guided FNABs outside 
the cytology department.
zz Physical examination, mammography, and FNAB known 
as the triple technique is still used in breast clinics as a 
routine practice with excellent results. If there is any 
doubt after triple assessment, needle-core biopsy or surgi-
cal excision must be performed. Furthermore, all cases 
with suspicious or equivocal FNAB results should be fol-
lowed by a subsequent core biopsy before planning sur-
gery.
zz Judging from our experience and reports in the literature, 
FNAB has significant limitations in the diagnosis of car-
cinoma in-situ, lobular carcinoma, tubular carcinoma, and 
small nonpalpable tumors (< 1 cm) [50, 83].
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zz In spite of a tremendous increase in the application of 
core-needle biopsies, reports in the literature and guide-
lines indicate that FNAB is still a useful method in the 
diagnosis of a variety of breast disorders [12, 18, 29].

Caution
FNAB is not effective in the evaluation of microcalcifica-
tions

1.1.2  Aspiration Technique

zz In cases with superficial nodules, the target lesion must be 
immobilized with one hand. Therefore, it is highly recom-
mended to use a single hand-grip syringe holder (equipped 
with a syringe with an eccentric tip and the appropriate 
needle), in order to apply suction as soon as the needle is 
inserted into the target. The use of a vacuum system di-
rectly connected with the needle is also recommended.
zz FNAB utilizes 21- to 27-gauge needles. Using larger 
needles in many cases yields blood-rich aspirates with 
only a few target cells, insufficient for a diagnosis. It is 
better to use a larger needle (21-gauge) to empty a cyst 
with thick content. In contrast, smaller needles (25- to 
27-gauge) perform better in densely fibrotic lesions, high-
ly vascular lesions, and tiny firm superficial lesions.
zz It is important to perform excessive aspiration with mul-
tiple needle passes and suctions in a fan-like modality in 
order to collect an adequate sample. We agree with Wu 
and Burstein, who emphasize “Sampling in FNA is not as 
much a function of suction as of cutting” [107].
zz Several papers describe the technique of needle sampling 
without suction [1, 110]. A more recent paper by Ibrahim 
and coauthors on FNABs without aspiration on breast le-
sions indicate a high inadequacy rate of 58.7% and a very 
low sensitivity of 34.5% [45]. We conclude that FNAB 
without suction cannot perform successfully on breast le-
sions because many solid tumors harbor densely fibrotic tis-
sue that prevents harvesting sufficient diagnostic material.
zz There are several excellent papers providing greater detail 
regarding the FNA biopsy technique [98, 107].

1.1.3  Indications for FNAB and Imprint 
Cytology

zz All palpable masses are suitable for FNAB and there is 
virtually no contraindication for FNAB on lumps in the 
breast. The intervention should be performed with a cer-
tain respect and less vigorously than usual on patients 
with bleeding diathesis or anticoagulant use. FNAB has 
been shown to be very useful as an initial investigation on 
tumorous disorders in the male breast [40].

zz There is a wide spectrum of lesions in the breast and in the 
surgical scar area after a mastectomy and lumpectomy, 
especially during and after radiotherapy. The majority of 
these lesions are benign. FNAB helps to achieve a quick 
diagnosis and prevents further surgery [55, 66].
zz In a few cases the “scouting needle” FNAB technique 
may be applied when the patient refuses a more invasive 
procedure and in cases with a diffuse disorder of the breast 
with unremarkable imaging tests [23]. Vigorous aspira-
tion with multiple passes in a suspected area, or four-
quadrant aspiration in cases with diffuse breast enlarge-
ment is recommended. Negative cytologic findings 
require further investigations.
zz The image-guided FNAB technique can be utilized in 
deep seated nonpalpable tumors which are recognized by 
ultrasound or magnet resonance imaging (see Sect. 1.1.5, 
p. 6).
zz For multidisciplinary assessment in one-stop clinics, on-
site cytopathologists can provide immediate diagnostic 
results on FNABs that enable clinicians to counsel pa-
tients and plan the appropriate treatment [67]. Several re-
cent studies show that core imprint cytology is a reliable 
predictor of the core biopsy histology and, therefore, 
could be a useful supplement for rapid assessment in 
breast clinics [31, 48, 84].

Based on personal experience from the interdisciplinary co-
operation with the specialists of the breast unit at our hospi-
tal, the indications for FNAB listed in Table 1.1.1. are the 
most significant.

1.1.4  Laboratory Techniques 

1.1.4.1  Conventional Smears

Both wet-fixed and air-dried smears provide a reliable cyto-
diagnostic performance. Many cytopathologists prefer wet-
fixed specimens followed by Papanicolaou staining because 
nuclear details are well preserved and match nuclear and cy-
toplasmic structures observed in paraffin sections. 

For wet fixation, direct smears must be fixed immediately 
within 1–3 s after spreading the material. Slides can be 
dropped into a pot with an alcohol-based fixative or a spray 
fixative can be used.

1.1.4.2  Liquid-Based Cytology 
(cytospin®, ThinPrep®, SurePath®, etc.)

zz FNAB material is rinsed in a vial containing a cell medi-
um. Thin-layer preparations can be performed as instructed 
by the manufacturer. The thin-layer method is best used by 
clinicians performing FNABs if the operators are not fa-
miliar with proper preparation and fixation technique [98]. 
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In many circumstances, the liquid-based method is superi-
or to conventional smears because it provides a clear back-
ground, monolayer cell preparation, and good cell preser-
vation. 
zz With this procedure, an optimal preparation can be 
achieved for special investigations, in particular for im-
munocytochemistry, fluorescence in situ hybridization, or 
static DNA cytometry. In addition, the rinse from the 
needle and syringe may be used for immunolabeled flow 
cytometry [52, 60]. 
zz Regardless of the operator, hemolyzing fixatives (Cyto-
lyt® and others) have been shown to be indispensable as 
an initial transport medium for blood-rich aspirates (par-
ticularly from thyroid and abdominal lesions). Combined 
with a thin-layer preparation, hemolyzing fixatives are a 
very useful modality for blood-rich FNABs. It lyses blood 
cells, yielding well-preserved cellular material and clear 
background. 
zz An accurate diagnosis in fine-needle aspiration is highly de-
pendent on well-known cytoarchitectural and cellular pat-
terns and the relation of cellular and background material to 
each other. Morphologic features may be altered using li
quid-based methods. The procedure may raise diagnostic 
problems, especially in the differential diagnosis between 
benign florid ductal proliferation, atypical ductal prolifera-
tion, and malignant low-grade lesions [80] (Figs. 1.1 and 
1.2).
zz All recent reports in the literature indicate that liquid-
based cytology is an accurate and feasible method for the 
investigation of breast lesions as well as in comparison 
with the conventional smear [8, 49, 52, 102]. However, 
liquid-based preparations require special experience con-
cerning cell interpretation.

1.1.4.3  Cell-Block Technique

Application of cell-block production depends on the type 
and the amount of cytologic material available. The prepara-
tion of cell blocks is useful in situations where tissue frag-
ments or clots are present in the original cytologic specimen, 
especially in the liquid-based setting. 

1.1.4.4  Rapid-Staining and “Quick-Read” [58, 98]

zz FNAB is a simple method, sampling and processing of 
cellular material takes little time. Therefore an immediate 
nearpatient diagnosis using a rapid cytodiagnostic ap-
proach is a useful procedure: 

−− To ensure adequacy of the aspirate.
−− To identify cases which qualify for a second interven-

tion in order to obtain more material for ancillary stu
dies [98].

−− For critically ill patients demanding rapid therapeutic 
intervention.

zz A modified Wright-Giemsa stain (Diff-Quik) can easily 
be used on air-dried preparations. On wet-fixed smears, 
an ultrafast Pap-staining technique can be applied [108].
zz A very simple nuclear staining procedure is applied at our 
institution, mainly on outpatients. The fast stain provides 
information on the cell content of the aspirate and a reli-
able diagnosis within 3 min in a high percentage of cases: 

−− Immersion of the slide in alcohol medium or fixation 
with a fixative spray;

−− Nuclear hematoxylin staining for 10 s;
−− Watering;
−− Slide mounted with water.

Table 1.1.1  FNAB indications for the breast, both with and without ultrasound guidance

1.	 Minimally invasive diagnostic procedure on large palpable tumors with outpatients

2.	 Small palpable or ultrasound-relevant lesions > 3 mm, in particular those related to the skin or adjacent to the chest wall and prostheses, 
respectively

3.	 All lesions considered benign due to clinical and imaging findings

4.	 Cystic lesions

5.	 Complex mastopathic lesions calling for repeated monitoring over long periods 

6.	 FNAB on multifocal and multicentric lesions during the same session for tumor staging

7.	 Structural changes in the mammary gland during pregnancy and in the lactation period

8.	 Tumors in the male breast

9.	 Recurrent lesions in the follow-up of known breast cancer, especially after radiation therapy and in surgical scars

10.	 Tumors in the breast with a well-known history of malignancies from organs other than the breast

11.	 Palpable and nonpalpable axillary nodular lesions 

12.	 Patients with bleeding diathesis or those on anticoagulant medication

13.	 Rapid on-site / one-stop diagnostics in specialist breast units combined with ultrafast staining of the cytologic sample
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1.1.5  FNAB Supported by Imaging Methods

1.1.5.1  Ultrasound-Guided FNAB 
[11, 15, 17, 32, 37, 41, 51, 62, 75, 81, 95, 103, 106]

zz Ultrasound-guided FNAB (US-FNAB) is useful in the 
management of small and nonpalpable breast masses and 
lymph nodes, respectively, especially where the lesions 
are deep-seated, adjacent to the chest wall and implants or 
between the ribs. It is a valuable method, complementary 
to the ultrasound-guided large-core biopsy that reduces 
unnecessary surgical procedures (Fig. 1.3). 
zz It has been shown that high-frequency breast ultrasound 
(13 MHz) has a higher ultrasound diagnostic accuracy 
compared to ultrasound investigations with 7.5-MHz 
transducers [93].
zz On the real-time ultrasound image, the aspirator has to 
make sure that the needle has penetrated the lesion. 
zz However, cytology frequently does not correlate with 
clinical and imaging findings in lesions smaller than 1 cm. 
In cases with equivocal FNAB results, the patients should 
undergo a histologic procedure. The negative and equivo-
cal results are often due to technical limitations or bio-
logical properties of the target lesions: 

−− Image-guided targeting of small lesions is often diffi-
cult. 

−− Small benign and malignant disorders exhibit stronger 
fibrosis and sclerosis than voluminous tumors, provi
ding a sparse FNAB sample.

−− Small breast cancers are likely to be well differentiated 
with equivocal cytological changes of malignancy. 

−− US-FNAB on lesions, solely visible as calcifications (> 
3mm) and suggestive of an in-situ lesion, is adequate in 
selected cases or in institutions where this procedure is 
an integrated component of outpatient management. 

Nevertheless, it is widely accepted that invasion in ma-
lignant breast lesions cannot be assessed by aspiration 
cytology [13, 70, 88, 89].

−− In our experience, US-FNAB, compared to freehand 
aspiration, yields better results also on large superficial 
palpable lesions where the needle is easily placed in 
the sonographically most suspicious area. 

US-FNAB has turned out to be an extremely reliable diag-
nostic tool in our institution, particularly for small solid le-
sions. The results during a 1-year period are presented in 
Table 1.1.2.

1.1.5.2  Stereotactic FNAB

Management of nonpalpable and well-defined lesions on 
mammography is also possible with FNAB by the stereotac-
tic approach [3, 5, 20, 22, 103]. However, today stereotactic 
needle biopsy using wide-core needles for histologic sam-
ples is largely preferred. The stereotactic core-needle biopsy 
yields more accurate results when compared with stereotac-
tic FNAB [59].

1.1.5.3  FNAB Supported by PET-CT Imaging

Computed tomography (CT) combined with positron emis-
sion tomography (PET) resolves the problem of exact local-
ization of a vague lesion with enhanced metabolic activity, 
which has a direct impact on the FNAB results. Many of the 
lesions can be detected by ultrasound and clarified using US-
FNAB after being visualized by contrast-enhanced computer 
tomography imaging. The procedure is particularly valuable 
in the management of axillary lymph nodes, level II and III 

Table 1.1.2  Total US-FNAB on 218 female breasts during a 1-year period (2005)

164 US-FNAB with complete follow-up (core biopsy, excision, lumpectomy, autopsy, re-FNAB and clinics)
Follow up: minimum 12 to a maximum 24 months

B2 B3 B4 B5 Clinical follow-up

C2 9 1   1 107

C3 8   2

C4 1 1   2

C5 29   3

Specificity, 99.2%; complete sensitivity (including C3 + C4): 97.2%
The B/C scheme is elucidated in Sect. 1.1.6, p. 7.
Patient age: 15–89 years; mean, 50 years
Size of the lesions: 3–45 mm; mean, 16 mm
–  Cytologic carcinoma diagnoses on 218 FNABs: 32 ( 15% );
–  FNABs without histologic control (unequivocal triple assessment; see Sect. 1.1.1, p. 3): 51%;
–  FNABs not adequate (poor or missing diagnostic cell material): 7 (3.2%); histology: one carcinoma, one papilloma, five benign lesions.



1.1  Breast, FNAB: Introduction, General and selected topics, FNAB, Axilla 7

[97]. PET-CT has also been reported to be a valuable method 
for identifying occult breast cancer [99].

1.1.5.4  MR-Guided Breast Biopsy

Magnetic resonance (MR) imaging-guided stereotactic bi-
opsy has been documented as a feasible procedure for rou-
tine clinical use [92]. It appears that using this method cyto-
logic samples are less adequate for diagnosis when compared 
with histologic biopsies [79].

1.1.6  Reporting Categories and Cytologic 
Grading

zz The UK NHSBSP Guidelines for Non-operative Diagnos-
tic Procedure and Reporting in Breast Cancer Screening, 
2001 [74, 83] is an often recommended and used classifi-
cation to assign the FNAB results. It contains the follow-
ing five cytology categories (in agreement with the histo-
logic scheme): 

−− C1 inadequate
−− C2 benign
−− C3 atypia, probably benign
−− C4 suspicious, probably malignant
−− C5 malignant

The classification turned out to be helpful in combination 
with a rapid on-site patient FNAB diagnostic service and 
for studies on large-scale FNAB material.
zz In addition to cytometric methods (see Sect. 1.1.8.4, p. 8), 
grading systems using cellular and nuclear morphologic 
properties can be applied to cytologic samples. These re-
sults, as documented in the literature, show a close corre-
lation with the histologic grade and indicate reliable infor-
mation for an overall prognosis. These findings are 
important because prognostic information from the  
preoperatively performed fine-needle aspiration is in-
creasingly required. [25, 44, 47, 85, 86, 111].

1.1.7  FNAB vs. Core-Needle Biopsy 

Core-needle biopsy (CNB) is superior to FNAB in terms of 
sensitivity and specificity, and for a correct histological typ-
ing of breast lesions. Indeed, CNB exhibits a lower suspi-
cious rate of breast lesions. The combination of FNAB and 
CNB increases sensitivity and decreases inadequate rates. 
The FNAB results are most accurate when experienced cyto-
pathologists are available for the biopsy procedure and inter-
pretation (the sensitivity of FNAB ranges from 90 to 97% in 
large series) [6, 9, 10, 26, 34, 57, 61, 63, 77, 105]. If perfor-
mance requirements cannot be met, FNAB will be an inade-
quate method leading to an excess of false-negative results 
and be useless for clinical application in modern breast units.

A comprehensive review of the literature and analyses are 
discussed by P.D. Britton in The Breast 1999. He emphasizes 
that the results gained from research projects and many vari-
ous centers are diverse [15].

1.1.8  Ancillary Studies

Ancillary studies can be conducted on direct FNAB smears, 
liquid-based preparations (cytocentrifuge, ThinPrep, etc.), 
and sections of cell-block material with reliable results.

Special studies on FNAB material are particularly useful 
in cases of small tumors, patients undergoing presurgical 
(neoadjuvant) therapy, tumor follow-up with relapses in the 
breast, and breast cancer metastases in distant organs [36, 64, 
60, 68, 94]. 

A review of the literature on application of immunohisto-
chemistry can be seen in a recent paper by I.T. Yeh and C. 
Mies [109]. 

1.1.8.1  Analysis of Hormone Receptors 
(Figs. 1.4 and 1.5)

Hormone receptor (estrogen receptor, ER; progesterone re-
ceptor, PR) status is important for the therapeutic choice (an-
tihormonal treatment) and prognosis of breast cancer.

Several studies have revealed that immunocytochemical 
assay of hormone receptors can be applied in routinely fixed 
cytological preparations. Results show high accuracy and 
good concordance compared with the corresponding test on 
histologic sections [60, 68, 73, 96].

1.1.8.2  Other Immunocytochemical Stains

Immunocytochemical (IC) assays, other than hormone re-
ceptor analysis and assessment of Her2/neu oncoprotein 
overexpression, are rarely used on cytologic material. 
zz Lobular breast cancer cells are mostly negative for E-cad-
herin and positive for high-molecular-weight cytokeratin 
marker 34BetaE12, while ductal cancer cells show an op-
posite staining pattern. 
zz While positive immunoreactions for low- and high- 
molecular-weight cytokeratins are characteristic of be-
nign ductal epithelial proliferation (UDH), the vast major-
ity of lesions with ductal intraepithelial neoplasia (atypical 
intraductal hyperplasia/ductal carcinoma in situ) are  
negative for high-molecular-weight cytokeratins (such  
as CK5/6, CK14, or CK34beta14). One should also  
note that CK34BetaE12 is characteristically positive in 
the vast majority of lobular intraepithelial neoplasia and 
less commonly positive in invasive lobular carcinoma 
[72].
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In general, immunoprofiles that distinguish between 
benign, atypical, and malignant ductal lesions are be-
yond the cytodiagnostic challenge.

zz Immunocytochemical analysis is essential in metastatic 
breast cancer [24, 42]. Secondary cancer, which mimics a 
primary breast neoplasia, must definitely be assessed be-
cause evaluation of the anatomic site of origin needs an 
appropriate panel of immunostains. Breast cancer cells 
are often positive for ER, PR, CK7, GCDFP15 and mam-
maglobin unless the tumor is poorly differentiated or the 
cells are poorly preserved.

1.1.8.3  Her2/neu Status (Fig. 1.6)

zz Many studies have shown that Her2/neu overexpression is 
a prognostic and predictive factor in breast cancer pa-
tients. Overexpression of the Her2/neu oncoprotein can 
be reliably detected in routine cytologic preparations [71]. 
zz While IC detects the gene product, fluorescence in situ 
hybridization (FISH) detects gene amplification. Judging 
from data in literature, it seems that it is better to assess 
gene amplification of Her2/neu (as detected by FISH) 
than oncoprotein overexpression (as assessed by IC) [7, 
90].
zz The FISH technique is highly applicable in FNAB mate-
rial because the nuclei are intact and no dissociation pro-
cedure is necessary [14, 36, 39, 76]. It is important to se-
lect widely spaced and isolated cells that are not covered 
by erythrocytes. Her2-status can also be evaluated on ar-
chived cytologic slides [39].

1.1.8.4  DNA Ploidy, Grading 

Numerous investigations over the last three decades have 
shown DNA ploidy to be a useful prognostic indicator, inde-
pendent of clinical factors, with a good correlation between 
grading and ploidy of breast carcinoma [4, 21, 30]. Similar 
results are reported in the assessment of DNA ploidy and S-
phase fraction with flow cytometry [82]. Computerized ima
ge analysis determines DNA content using the Feulgen stain 
on air-dried, wet-fixed, or archived FNAB samples. 

In recent papers, a new classification of DNA content has 
been described. This method appears to be more relevant in 
predicting the aggressive potential of breast carcinomas than 
the previous one, which classified breast carcinomas into 
diploid, polyploid, tetraploid, and aneuploid groups. In addi-
tion, the new method classifies these cancers into stable and 
unstable subtypes [53, 54]. 

Caution
zz Ancillary studies can be performed on cytologic 

preparations produced by various techniques. Tech-
nical details and individual processing have to be de-
veloped for each type of investigation depending on 
the specific equipment in each individual institution. 
zz Drying out the smears can prevent proper immuno-

labeling, which may provide false-negative results.

1.1.9  The Problem of Suboptimal FNAB 
Specimens 

1.1.9.1  Inadequate fixation

Fixation by immersion or a spray fixative for Pap-staining 
must be applied within 1–3 s; otherwise important diagnostic 
details will be effaced due to air drying (Figs. 1.7 and 1.8). 

The most important cytomorphologic features for assess-
ment of malignancy in ductal and lobular cells are nuclear 
shape and chromatin structure. However, inadequately fixed 
cell material from malignant lesions that occurs in regular 
clusters and exhibits pale nuclei with smooth margins inter-
mingled with small dark bipolar nuclei could be interpreted 
as benign. On the other hand, less well-preserved cellular 
material from malignant lesions usually exhibits irregular 
dense clusters with overt cellular depolarization. Nuclei are 
eccentrically positioned and irregularly shaped. Isolated 
cells and cells in tiny aggregations make up a denser cyto-
plasm and a more granular chromatin pattern. 

1.1.9.2  Sanguineous Aspirates

Excessive blood in a cytologic preparation may completely 
mask the epithelial cell component hampering the diagnostic 
evaluation. The immediate transfer of the syringe content of 
blood-rich aspirates into hemolyzing fixatives helps to solve 
this problem. The subsequent processing of the material us-
ing a liquid-based method offers an accurate diagnostic tool 
(see also Sect. 1.1.4.2, p. 5).

1.1.9.3  Marked Fibrosis

FNAB on fibrotic lesions yields aspirates with sparse cellu-
larity. The only cellular material presented on smears may be 
small fragments of fibrotic soft tissue even by vigorous cut-
ting motions during the aspiration procedure. A diagnostic 
core needle biopsy or excisional procedure is considered 
more appropriate than a repeated FNAB in lesions with 
marked fibrosis.
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1.1.10  FNAB of Axillary Nodes 

zz Clinically suspicious nodes in the axilla are a common 
indication for FNAB. The sensitivity of physical exami-
nation of the axilla is low: 33–68% [27]. 
zz Preoperative ultrasonography combined with US-FNAB 
of the axilla without palpable lymph nodes in breast can-
cer patients reduces the number of sentinel lymph node 
excisions and generates a significant cost savings [2, 35]. 
A sentinel lymph node biopsy together with a subsequent 
lymph node dissection is much more labor-intensive than 
a preoperatively positive FNAB result. Only the sono-
graphically most suspicious nodes should be aspirated in 
order to reduce the number of FNABs on normal nodes to 
a minimum [27, 46, 87]. 
zz Cells from small macrometastasis (metastasis larger than 
2 mm) and micrometastasis (metastasis ≤ 2 mm) appear 
only occasionally in US-FNAB, and they are often lost on 
the imprints from the cut surface of sentinel nodes. 
zz It is important to be aware of the diversity of benign and 
malignant entities encountered in FNABs from axillary 
masses and nodules: 

−− Breast cancer metastasis;
−− Primary breast cancer developed from ectopic mam-

mary tissue;
−− Metastasis of tumors from sites other than the breast;
−− Fibrocystic changes or hyperplasia in ectopic breast 

tissue (Fig. 1.9);
−− Malignant lymphoma;
−− Lipoma;
−− Epidermal cyst;
−− Tumor-forming inflammation [28, 101]

Caution
Cells from small macrometastasis and micrometastasis 
in lymph nodes with a benign overall echographic node 
pattern appear only occasionally in US-FNAB material 
(false-negative results).
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Figs. 1.1 and 1.2  Comparison between conventional smear and liquid-based  
(ThinPrep) preparation. 
A split FNAB sample composed of atypical ductal proliferation (Pap stain) was processed. 
Tentative cytologic diagnosis: suggestive of low-grade DIN (DCIS).
Histology of the lesion revealed intermediate DIN (DIN2, DCIS G2). 

Fig. 1.1  The direct smear shows a cohesive papilliform cluster of slightly atypical ductal 
epithelial cells (high magnification) showing: 

−− A homogeneous cell pattern.
−− Loss of cellular polarization.
−− Single-file cell arrangement (arrows).
−− Nuclear membrane irregularities.
−− Loosely structured chromatin.
−− Indistinct nucleoli.

Fig. 1.2  A papilliform, somewhat flat and focally discohesive sheet is seen in ThinPrep 
preparation (same magnification as in Fig. 1.1). 
In contrast to conventional specimens:

−− The pseudo-heterogeneity of the cell population using liquid-based processing is caused 
by shrinkage of individual epithelial cells.

−− The abnormal cellular arrangement is less characteristic.
−− The nuclear indentations and nucleoli are more pronounced.
−− The chromatin pattern appears coarser.

Fig. 1.3  US-guided FNAB of small lesions: an example.
A well-circumscribed nonpalpable breast cancer metastasis (7.3 mm) (arrow) between two 
ribs (arrowheads) was detected sonographically and diagnosed with ultrasound-guided 
FNAB.
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Figs. 1.4 and 1.5 Hormone receptor analysis. 
Two cases of invasive ductal carcinoma of the common type (not otherwise specified, NOS).

Fig. 1.4  (case #1) Strong positive immunoreactivity for estrogen receptors (Pap-prestained 
conventional smear).

Fig. 1.5  (case #2) A case of infiltrating breast carcinoma showing a heterogeneous positive 
nuclear immunoreactivity for progesterone receptors (Pap-prestained ThinPrep specimen).

Fig. 1.6  Fluorescence in situ hybridization (FISH) using smears from fine-needle aspi-
rates. 
FISH study on a Pap-prestained liquid-based preparation (ThinPrep) of a primary breast can-
cer using a green probe against CEP17 and an orange probe against HER2/neu genes: more 
than two green signals (effective ratio in this case, 3.10) suggest polysomia, while evidence 
of gene amplification appears as multiple orange signals (HER2/CEP17 ratio in this case, 
3.90) and as clusters of orange dots.

Figs. 1.7 and 1.8 Inadequate fixation of conventional smears.
Two examples of poorly preserved FNAB material from benign and malignant breast lesions 
(direct smears, Pap stain).

Fig. 1.7  (case #1) A case of ductal proliferation without atypia shows epithelial clusters that 
are difficult to differentiate from low-grade malignancy. Note the irregular cell arrangement, 
the small cell rows, and the smudge chromatin pattern of the nuclei (high magnification)  
(arrows).

Fig. 1.8  (case #2) A case with a ductal carcinoma of the common type. A malignant lesion 
may be suspected based on the compact three-dimensional and sharply outlined epithelial 
clusters, dispersed single cells, and mucoid cytoplasmic inclusions (high magnification). 
Smudge chromatin pattern due to delayed fixation prevents a definite diagnosis.

Erroneous interpretation (false-positive as well as false-negative diagnosis) may easily 
occur in poorly preserved cytological specimens. In such cases, an indeterminate cyto-
logic report should be provided accompanied by a recommendation for repeated FNAB 
or histologic diagnosis.

Fig. 1.9  Axillary nodes: FNAB as a perfect diagnostic tool.
A 29-year-old pregnant woman (24 weeks of gestation) presented with a mass in the left  
axilla (1 cm in diameter). Direct smear shows multiple small clusters of activated ductal 
epithelial cells (low magnification, Pap stain). Cytological findings are compatible with 
hormonally stimulated ectopic mammary tissue. Note the enlarged rounded nuclei, large cen-
trally placed nucleoli, loose granular chromatin, and granular cytoplasm.
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Section 1.2  
Breast: Fine-Needle Aspiration Biopsy 

Normal Findings

Benign Disorders

Benign Tumors

Proliferative Breast Disease with Atypia

1.2.1  Histology and Cytology of Normal 
Breast Parenchyma

1.2.1.1  Histology

The mammary gland is composed of 15–25 lobes. Each lobe 
or segment is drained by a collecting duct.

−− The collecting duct connects the nipple to the lactiferous 
sinus. The terminal portions of the collecting ducts abut-
ting on the nipple are lined by squamous epithelium.

−− Segmental and subsegmental lactiferous ducts connect 
the lactiferous sinus to the terminal ductal lobular units

−− Lobules comprise terminal ducts and secretory acini and 
are also called terminal ductules. Terminal ducts flow  
either extralobular or intralobular. Lobular parenchyma is 
surrounded by specialized stroma: collagen fibers, reticu-
lin, and a large number of capillaries. 

The duct system is lined by two cell layers (except for the 
distal ends of collecting ducts):

−− Luminal epithelial cells are small and cuboidal, of inter-
mediate size, or columnar shaped depending on the func-
tional status of the gland.

−− Myoepithelial cells are basally arrayed and surrounded by 
basement membrane material. The cells are usually small 
with elongated darkly stained, dense nuclei and tiny cyto-
plasm. 

−− The myoepithelial cells become larger and rounder with  
a clear cytoplasm due to glycogen accumulation in the 
luteal phase of the cycle.

1.2.1.2  Cytology

{{ Ductal epithelial cells appear as regular flat sheets with 
honeycomb features. The cells are cuboidal to columnar 
in shape and focal overlapping is common. The nuclei 
are regular with a smooth contour and loose, evenly dis-
tributed chromatin. Small distinct nucleoli may occa-
sionally be observed and are centrally located (Fig. 1.10).
{{ Myoepithelial cells appear as small, elongated, dark nu-
clei with an indistinct cytoplasm. They are loosely at-
tached to the periphery of the cell clusters and only a 
few cells are dispersed in the background of the smear. 
Enlarged myoepithelial cells in the luteal phase of the 
cycle may be barely distinguished from epithelial cells 
or even histiocytes. 
{{ Fragments of the normal lobular unit exhibit typical 
acini embedded in a loose stroma and a tubular termi-
nal duct fragment of variable length is usually append-
ed. The luminal epithelial cells are cuboidal to cylind
rical, arranged in a single layer, and surrounded by 
myoepithelial cells. Luteal-phase myoepithelial cells 
can be recognized in this setting. Basal lamina encir-
cles the terminal ductules and acinic structures as a dis-
tinct thin or gross membranous formation (Fig. 1.11).

Caution
One has to be aware of the varying size and shape as 
well as the nuclear and cytoplasmic features of epithe-
lial and myoepithelial cells regulated by the menstrual 
cycle and the functional state of the gland.
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1.2.2  Cystic Lesions and Duct Ectasia

Etiology, Microscopic Features, and General Comments
zz Cyst formation is a dilatation of intralobular glands due to 
an accumulation of secretion. The epithelial lining often 
exhibits apocrine metaplasia.
zz A small cyst cannot be distinguished from duct ectasia by 
cytology; however, small drops of fluid may be consistent 
with duct ectasia in cases without a palpable node. 
zz Duct ectasia implies a dilatation of the duct without obvi-
ous cyst formation and is clearly visualized by ultrasound 
imaging. 
zz Microscopic hallmarks (Figs. 1.12 and 1.13): 
{{ Foam cells in variable numbers, frequently degenerating.
{{ Background debris.
{{ Monolayer sheets of apocrine cells or bland duct cells, 
respectively.

zz The aspirated cyst fluid may be clear, opaque, or turbid; 
its color varies from light yellow to dark brown-green. 
Many cyst fluids show poor cellularity.
zz Increased numbers of neutrophils in a cystic lesion is due 
to reactive inflammation and should not be considered as 
secondary to an infection.
zz Malignant cells in fluid from a benign-looking cyst occur 
extremely rarely. It is likely to be caused by a carcinoma 
involving the cystic wall.
zz Ciatto and coworkers reported the results from a very 
large series of mammary cyst fluids [11]. 

Apocrine Cells / Apocrine Metaplasia [49] (Fig. 1.14) 
Apocrine metaplasia occur in a large variety of benign cystic 
and solid tumorous lesions. Apocrine metaplasia usually in-
dicates that there is no malignancy. 

{{ Apocrine cells are characteristically arranged in flat 
sheets with their typically abundant granular cytoplasm 
and large round nuclei exhibiting a dark stain and one 
centrally located prominent nucleolus. 

Caution
zz Apocrine cells from the neighboring benign tissue 

may be intermingled with carcinoma cells.
zz Malignant cells from a monomorphic apocrine carci-

noma may look like benign apocrine metaplastic 
cells (see also: Sect. 1.3.8.1, p. 61).

Problems and Differential Diagnostic Considerations
zz Blood-stained cystic fluid should raise strong suspicion of 
an intracystic neoplasia (mostly low-grade papillary tu-
mors), especially in cases with degenerating erythrocytes 
and hemosiderophages. In many cases, the cytologic mate-
rial is not diagnostic and an excisional biopsy is necessary. 
zz A few small papilliform clusters with activated epithelial 
cells may originate from needle passes through adjacent 
proliferative breast tissue .

zz The strong enlargement of cells from the cyst-epithelial 
layer is due to a regenerative and reparative process.  
Cytoplasmic and nuclear polymorphism, hyperchromatic 
nuclei, and enlarged pleomorphic nucleoli may lead to  
a false-positive diagnosis of malignancy. The benign  
epithelial cells with reactive changes, however, display  
a low N/C ratio and nuclei with finely and regularly dis-
tributed chromatin or even patternless (Figs. 1.15 and 
1.16). 
zz Cyst fluids infrequently contain strongly activated atypi-
cal foamy cells with mitotic activity (Fig. 1.17). Large-
cell secretory carcinoma, Langerhans cell proliferation, 
and granular cell tumors can be excluded by immunocyto-
chemical stainings: histiocytes are positive for CD68, car-
cinoma cells for pancytokeratins, Langerhans cells for 
CD1a, and granular cell tumor cells exhibit strong positi
vity for S-100 protein.
zz It is mandatory to exclude a residual mass by palpation 
and sonography after removal of the cyst content. Residu-
al lesions are mostly located in or adjacent to the wall of a 
cyst. In cases with residual findings, a second FNAB 
should be performed. 

Caution
zz The cystic fluid may contain huge amounts of neutro-

philic granulocytes, which is particularly a sign of a 	
reactive inflammatory process and not a sign of infec-
tion.
zz Large atypical epithelial cells originating from the cyst 

wall due to a regenerative and reparative process 
should not lead to a false diagnosis of carcinoma

1.2.3  Mastitis and Abscess

1.2.3.1  Problem of Reactive Epithelial Atypia

Inflammatory disorders and infections in the breast cause tis-
sue destruction followed by epithelial regeneration and re-
pair. The inflammatory atypia should not be falsely diag-
nosed as carcinoma. 

Cytomorphologic features consistent with reactive atypia 
are (Fig. 1.18):

{{ Loose and/or compact cell sheets focally infiltrated 
with neutrophilic granulocytes. 
{{ Enlarged cells, N/C ratio within normal limits.
{{ Three-dimensional ballooned appearance of the nuclei 
with a finely spotted benign chromatin pattern and 
smooth borders.
{{ Enlarged round, centrally located nucleolus.
{{ Focal streaming pattern. 
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1.2.3.2  Subareolar Abscess [61]

Pathogenesis
Several theories have been proposed concerning the deve
lopment of the subareolar abscess. The most likely explana-
tion is that the filling-up of the lactiferous duct lumen with 
keratinized debris is followed by rupture and an inflamma-
tory reaction in the surrounding area as well as a foreign 
body reaction [59].

Microscopic Features and Differential Diagnosis  
(Fig. 1.19)
zz The lesion is located within the subareolar region immedi-
ately beneath the nipple. The anatomic site distinguishes a 
subareolar abscess from a ruptured epidermal inclusion cyst.
{{ The microscopic hallmarks are: plenty of squamous 
cells, mostly anucleated, and a mixed inflammatory 
cell pattern along with a foreign body reaction.

zz Squamous cells also occur in aspirates from malignant 
breast lesions, a majority of the cases represent metaplas-
tic carcinomas. A careful assessment of the cytologic 
properties is important to achieve a correct diagnosis. Ma-
lignant squamous cells in metaplastic carcinomas are 
more pleomorphic, show mitotic activity, and tumor cell 
cannibalism. Conspicuous malignant squamous cells with 
a polymorphic cytoplasmic and nuclear shape may occa-
sionally be found in subareolar inflammatory lesions [47]. 

1.2.4  Fat Necrosis and Suture Granuloma

1.2.4.1  Fat Necrosis (Fig. 1.20)

Fat necrosis may follow a trauma, surgery, or irradiation. 
Breast carcinoma may cause focal marginal necrosis of the 
fatty tissue. The sonographic properties of a fat necrosis fre-
quently match those of a breast carcinoma. A bioptic evalua-
tion is necessary in the majority of cases. 

{{ The microscopic hallmark is a mixture between well-
preserved and degenerated fat cells, lipophages, and 
amorphous debris. Multinucleated macrophages and a 
few activated fibroblasts are added to a mixed inflam-
matory cell type. 
{{ The diagnostic result is not reliable in cases of hypo-
cellular aspirates.

1.2.4.2  Suture Granuloma (Fig. 1.21)

A suture granuloma is located in or adjacent to a scar. A 
breast nodule caused by a foreign body type granulomatous 
reaction to surgical material could mimic a local recurrence 
of carcinoma. 

{{ Suture material ingested in multinucleated macro-
phages shows up as tightly packed bars with strong bi-

refringence under polarized light, but it can also be 
readily recognized in light microscopy. 
{{ The hallmark is the excessive foreign body reaction (a 
cell pattern with many multinucleated macrophages).

1.2.5  Granulomatous Mastitis 
and Epithelioid Granulomatosis

Microscopic Features and Differential Diagnosis
zz Idiopathic granulomatous mastitis is a rare, benign, chron-
ic inflammatory condition with unknown etiology. How-
ever, secondary granulomatous mastitis may occur after 
acute inflammation, hematoma, acute fat necrosis, and 
surgery. Granulomatous lesions sometimes mimic breast 
cancer, clinically and radiographically [30].
{{ The smears are abundant in cellular material: a mixed 
inflammatory cell pattern with predominant plasma 
cells and lymphocytes; striking small and large frag-
ments of granulomatous tissue rich in activated fibro-
blasts; focal fibrosis and sclerosis of the matrix; 	
a rather poor admixture of epithelial cell groups with 
inflammatory atypia can be observed (see Sect. 1.2.3.1, 
p. 17) (Figs. 1.18 and 1.22).

zz Sarcoidosis of the breast is extremely rare. The differential 
diagnosis includes epithelioid type granulomatosis, sec-
ondary to infection of various organisms (fungi, leprosy, 
and brucellosis). 
{{ Activated histiocytes with epithelioid features and oc-
casional Langhans-type giant cells are characteristic. 
Necrosis is not evident.

zz Tuberculosis is a rare type of extrapulmonary mycobacte-
rial infection, but in endemic areas tuberculosis should 
always be considered first and foremost in the differential 
diagnostic workup of granulomatous mastitis [41]. 
{{ Hallmark: A necrotic caseous background with degene
rating neutrophilic granulocytes and frequent calcify-
ing deposits (Fig. 1.23).

Caution
Strongly activated, polymorphic fibroblasts accompa-
nying inflammatory disorders of different origins may 
look like undifferentiated carcinoma cells.  Immuno-
cytochemical stains are helpful in ambiguous cases – 
pancytokeratins demonstrate a reliable positivity for 	
carcinoma cells. 

1.2.6  Pseudolymphoma of the Breast 
Nipple or Areola [8, 12]

General Comments
zz Synonyms: Cutaneous lymphoid hyperplasia and lym-
phocytoma cutis. 
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zz The lesion is an example of cutaneous B-cell pseudolym-
phoma that can generally be induced by arthropod bites, 
vaccination, drugs, and other antigenic stimuli. Lympho
proliferative lesions of the breast nipple and/or areola are 
in a substantial number of cases caused by antigenic stim-
ulation by Borrelia burgdorferi following a tick bite.
zz Pseudolymphoma, in most cases, appears as a nipple/areo-
lar induration comprising eczema-like changes of the cutis. 
The lesion is clinically often suspected to be Paget disease, 
supported by occasionally enlarged axillary lymph nodes.

Microscopic Features and Differential Diagnosis 
(Fig. 1.24)

{{ FNAB smears are cellular and dominated by an imma-
ture lymphocytic population with large numbers of im-
mature blastic cells. Small lymphocytes, plasmacytoid 
cells, and histiocytes are observed as well.

The polymorphic cell population may easily be misdiag-
nosed as malignant lymphoma. Polymorphic blastic cells 
may look like malignant cells from a large-cell carcinoma.

Additional Analyses
zz Immunocytochemistry: Carcinoma has to be excluded by 
negative immunostaining for cytokeratins. B/T cell enu-
meration on cytologic preparations may suggest B-cell 
non-Hodgkin lymphoma due to a preponderance of B 
lymphocytes.
zz Molecular genetics: A polymerase chain reaction (PCR) 
of the IgH gene rearrangement will show a polyclonal re-
sult in most cases.
zz PCR and/or serology may detect Borrelia burgdorferi.

 
Caution
zz An immature lymphoproliferative lesion in the nip-

ple area brings up the possibility of a Borrelia burg-
dorferi etiology following a tick bite. Molecular and 
serologic tests for Borrelia burgdorferi are compulso-
ry in this typical clinical/morphologic setting.
zz Beware of a false-positive carcinoma or lymphoma 

diagnosis based on cytologic features alone. 
zz Monoclonal rearrangement of the IgH gene and of 

T-cell receptor gamma gene using PCR has been des
cribed in single cases of mammary pseudolympho-
ma [8].

1.2.7  Plasma Cell Mastitis [67]

Definition
Plasma cell mastitis is a rare form of inflammatory, noninfec-
tious mastitis. It is not observed during the postpartum and 
breastfeeding period in comparison to other inflammatory 
breast disorders. The autoimmune origin of this lesion has 
been discussed.

Microscopic Features and Differential Diagnosis
{{ Hallmarks: Abundant mature plasma cells and trans-
formed lymphocytes.

A well-differentiated plasmacytoma must be excluded espe-
cially in cases with an equivocal clinical background. In situ 
hybridization or PCR gene amplification of kappa and lamb-
da light chains are reliable methods to establish the clonality 
of a plasmacytoid population. 

1.2.8  Noncellular Elements

1.2.8.1  Liesegang Rings [1, 20, 53] (Fig. 1.25)

zz Liesegang rings are ring-shaped concretions with a concen-
trically laminated morphology. They can be occasionally 
found in degenerate chronic cystic lesions and inflammato-
ry disorders. They can also be identified in FNAB aspirates 
from many organs, particularly benign cysts of the breast, 
complex renal cysts, and perirenal inflammatory disorders. 
zz The exact mechanism of formation and the composition 
of these structures is unclear.
zz Liesegang rings are best observed using routine stains on 
air-dried or wet-fixed cytologic preparations. 
zz Liesegang rings may be confused with parasites, algae, 
calcifications, and psammoma bodies. 

1.2.8.2  Collagenous Spherulosis [18]

Collagenous spherulosis of the breast (CSph) is a rare finding 
in FNABs, associated with benign breast lesions. The extra-
cellular spheres consist of basement membrane material. 

Microscopic Features and Differential Diagnosis
{{ The cellular aspirates comprise closely packed cohe-
sive cell groups that surround the translucent acellular 
spherules. Nuclei exhibit benign features, smooth bor-
ders, and fine granular evenly distributed chromatin. 
{{ Single, naked, bipolar nuclei occur in the background 
of the smears.

It is very important to differentiate CSph from its malignant 
look-alikes, which are described in detail in histologic and 
cytologic literature; the cribriform architecture may mimic 
atypical ductal hyperplasia, in situ and invasive cribriform 
ductal carcinoma, and above all adenoid cystic carcinoma. 
However, epithelial cells in CSph are bland or show reactive 
changes [52, 54, 70].

1.2.8.3  Mucocele-Like Lesions [9, 73]

zz Mucocele-like lesions (MLLs) are cysts containing mu-
cus that have ruptured into the surrounding tissue. Mucoid 
masses may appear diffuse or globular.
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zz Simple MLLs and MLLs in combination with benign duc-
tal hyperplasia should not cause diagnostic problems: 
smears show scant cellularity, monolayer epithelial sheets, 
and no nuclear atypia. 
zz In cases of MLLs in combination with florid or atypical 
ductal proliferation, the cytologic features may overlap 
with a mucinous carcinoma [9]: cell-rich smears, dense 
three-dimensional clusters, significant nuclear atypia, and 
globular and diffuse mucus.
zz A combination of FNAB cytology and image findings 
should provide a correct diagnosis. MLL presents sono-
graphically as a cystic lesion and mucinous carcinoma as 
a distinct nodule in ultrasound and mammography.

1.2.8.4  Silicone Granulomas [14]

Silicone may produce granulomas either at the site of injec-
tion or due to a migration of silicone-gel through the wall of 
an otherwise intact implant.

{{ The characteristics of silicon granulomas are numerous 
vacuolated histiocytes along with multinucleated giant 
cells and a minimal amount of inflammatory cells. Air-
dried aspirates may reveal an amorphous thick glassy 
substance presumed to be silicone; however, if silicone 
were present it would most likely be lost by fixation.

Silicone granuloma may also appear in ipsilateral axillary 
lymph nodes in females with a breast prosthesis (Fig. 1.26).

1.2.8.5  Amyloid Tumor [34, 59] (Fig. 4.62)

Amyloid deposits in the breast are extremely rare. Recogni-
tion of this protein is simple with experience of amyloid ac-
cumulation in other organs.

{{ Cytologic findings include homogeneous and cylindric 
material. The strands are refractile and brightly eosino-
philic in Papanicolaou-stained smears.

Amyloid protein shows positive with Congo red and exhibits 
birefringence in a bottle-green manner.

1.2.9  Hormonal Stimulation During 
Pregnancy and Lactation (Figs. 1.9, 1.27, 1.28)

General Comments and Differential Diagnosis
Most nodular lesions in the breast during pregnancy and lac-
tation are fibroadenomas, and secondary to hormonal stimu-
lation of an otherwise homogeneous breast tissue area. Hor-
monally highly activated cell populations share morphologic 
properties with secretory carcinoma. A fatal misdiagnosis 
may occur if appropriate clinical information is not commu-
nicated. However, a carcinoma in a pregnant woman must 

always be excluded, because these cancers are highly ag-
gressive with a poor survival rate.

Microscopic Features
Hallmarks 

{{ Large cells often naked and stripped of cytoplasm.
{{ Ballooned round nuclei with finely granular, evenly 
distributed chromatin, and a centrally positioned 
prominent nucleolus.
{{ Abundant vacuolated and granular cytoplasm.
{{ Dirty secretory background.
{{ Epithelial cells are usually dispersed and show gross 
enlargement and a very low N/C ratio. Many naked 
nuclei are observed, occasionally degenerating. 
{{ The dirty background of secretory material is due to 
disrupted cytoplasm.

1.2.9.1.  Lactating Adenoma (Fig. 1.29)

In addition to the characteristic cytologic features of hor-
monally stimulated breast tissue, lactating adenomas may be 
suspected if the preparations exhibit extreme high cellularity 
and numerous densely packed acinic clusters with myo
epithelial cells at the periphery. Lactating adenomas and  
fibroadenomas may be difficult to classify in cytologic pre
parations of pregnant women; the characteristic tumor cyto-
architecture often becomes vague.

Caution
Strong hormonal cell activation often causes cellular 
changes similar to features of secretory carcinoma.

1.2.10  Fibrocystic Breast Changes 

General Comments
Fibrocystic change is a histologic alteration including dilata-
tion of intralobular glands, fibrotic changes of the connective 
tissue, which may be associated with mild epithelial hyper-
plasia, apocrine metaplasia, and focal adenosis.

Complex mastopathic lesions (combined fibrosis, cystic 
changes, and epithelial proliferation) frequently reveal dif-
fering benign diagnoses in cell and tissue samples obtained 
at the same time. 

Microscopic Features (Fig. 1.30)
{{ Low cellularity, occasionally with fragments of adi-
pose and fibrotic tissue. 
{{ Regular benign cell sheets and acinic clusters admixed 
with myoepithelial cells. 
{{ Most commonly, small sheets of apocrine cells.
{{ Isolated bipolar nuclei (believed to be derived from 
myoepithelial cells) and foam cells.
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1.2.11  Proliferative Breast Disease with 
and without Atypia

1.2.11.1  Proliferative Breast Disease without 
Atypia

1.2.11.1.1.  Benign Ductal Hyperplasia 
[17, 19] (Figs. 1.31–1.36)
Microscopic Features and Differential Diagnosis 
Hallmarks 

{{ High cellularity of the preparations with dense three-
dimensional cell clusters, frequently papilliform. The 
cohesive clusters are regular with groups of elongated 
cells in a shoal of fish arrangement (streaming pattern) 
or a swirling pattern. No distinct loss of nuclear polarity.
{{ Moderate variability of nuclear size. Nuclei are round 
to oval with smooth borders, regular chromatin pattern, 
and variable small nucleoli. 
{{ Focally enlarged epithelial cells showing indistinct 
nuclear indentations, bland chromatin pattern, and dark 
staining. Prominent regular nucleoli. 
{{ Bipolar nuclei and myoepithelial cells between and 
overlaying clustered epithelial cells, and in the back-
ground of the smears. 

zz It is important for cytologists to avoid overdiagnosis in 
smears exhibiting marked benign ductal proliferation. 
Marked heterogeneity of the epithelial cell population 
over the whole smear is pathognomonic in benign hyper-
plasia. In most cases with cell-rich and well-processed 
aspirates, the morphologic features are adequate to distin-
guish between benign florid proliferation and true atypical 
lesions progressing to cancer [44]. However, histologic 
investigations with a core or excisional biopsy are recom-
mended in equivocal cases. 
zz Fibroadenomas or papillomas may be suspected in cases 
with large arborizing cell clusters. 

1.2.11.1.2  Nipple Duct Adenoma [40, 65] (Fig. 1.37)
Synonyms: Nipple adenoma, florid papillomatosis of the 
nipple, subareolar duct papillomatosis.

General Comments and Microscopic Features 
zz Nipple duct adenoma is a benign tumorous proliferation 
of tubules in the subareolar area. 
zz The overall cytologic pattern is identical to florid benign 
ductal proliferation, as described above, but this particular 
lesion can be mistaken for carcinoma due to the following 
features:
{{ Florid proliferation and papillary excrescents of the 
tubulus-lining epithelial cells may be striking. 
{{ Increased mitotic activity.
{{ Cellular enlargement and higher N/C ratio. Pleomor-
phic nuclei and distinct nucleoli. 

zz Necrotic changes and surface erosion of the nipple area 
can be observed. Necrotic cell change is uncommon in 

benign proliferative breast disease but may occur in nip-
ple duct adenomas.

Caution
Florid epithelial proliferation in combination with ne-
crosis and striking clinical and image findings should 
not lead to a misdiagnosis of cancer. 

1.2.11.1.3  Juvenile Papillomatosis [55, 56, 60] 
zz Juvenile-type papillomatosis is a localized breast lesion 
that resembles fibroadenoma (Fig. 1.54). The disorder 
usually occurs in younger females. 
zz It is important to suspect the diagnosis on FNAB because 
there is a correlation between juvenile papillomatosis and 
breast cancer. The lesion may be an indicator for breast 
cancer mainly in females with recurrent lesions and a 
positive family history. 
{{ Cytologic smears appear with hypercellularity, corre-
sponding to the histologic pattern: proliferative epithe-
lial clusters, acini, apocrine cells, and a cystic back-
ground are observed; the latter may be predominant. 
Florid epithelial proliferation is common.

1.2.11.2  Proliferative Breast Disease: 
Ductal Hyperplasia with Atypia  
[5, 19, 50] (Figs. 1.38–1.41, 1.43)

Microscopic Features 
Cytologic features that help to determine atypical ductal pro-
liferations with suspicion of progression to cancer:

{{ Dense and loose cell clusters. 
{{ More irregular nuclear spacing.
{{ Loss of the nuclear polarity characterized by varying 
alignment of the nuclear longer axis. 
{{ Cell dissociation.
{{ Anisonucleosis, irregularity of nuclear membranes.
{{ Coarsely granular and clumping chromatin and nuclei 
with variable hyperchromasia;
{{ Macronucleoli. 
{{ Absence of myoepithelial cells related to atypical cell 
clusters.

Degree of three-dimensionality of cell clusters and nuclear 
overlapping is not a sign of malignancy.

Differential Diagnosis
Atypical ductal proliferation belongs to the category of low-
grade ductal intraepithelial neoplasia. Overlapping morpho-
logic and genetic features between atypical ductal hyperplas-
tic lesions and low-grade in situ carcinoma make the reliable 
separation of these lesions difficult, if not impossible, on cy-
tologic specimens. 

Diagnostic difficulties may arise with low-grade malig-
nant neoplasms (DCIS [2, 64], papillary carcinoma, tubular 
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carcinoma (Fig. 1.42)), and benign lesions with a florid pro-
liferation of the epithelial component, for example fibroade-
noma and papilloma.
 

Caution
zz Shoal of fish arrangement (streaming pattern) of 

groups of elongated epithelial cells within large clus-
ters is a distinct sign of benign proliferation (Figs. 
1.31C, 1.34, 1.36).
zz Strong nuclear overlapping and areas with enlarged, 

activated cell groups are not a sign of atypia in the 
sense of increased malignant potential. 
zz Cytologic features that help to determine atypical 

ductal proliferation suspicious of malignancy are: 
–	 Depolarization of nuclei characterized by varying 

alignment of the nuclear longer axis.
–	 More irregular nuclear spacing combined with 

atypical cell features.
 –	 Cell dissociation, anisonucleosis, nuclear irregulari-

ty, coarsely granular and clumping chromatin, vari-
able hyperchromasia, and a lack of bipolar nuclei.

The hallmarks of benign florid ductal hyperplasia and ductal 
proliferation with atypia are contrasted in Table 1.2.1.

Additional Analyses
Immunocytochemistry
Epithelial cells of benign proliferative lesions without atypia 
are positive for CK5/6, the cells of ductal intraepithelial neo-
plasia are, in the vast majority of cases, negative for CK5/6. 
It is emphasized that interpretation of a CK5/6-immuno
staining pattern on cytologic material can be delicate: benign 
and atypical cells and clusters are randomly mixed and a cor-
relation between morphologic and immunostaining results is 
equivocal, smears may be of low cellularity and negative im-
munostaining is not always conclusive; negativity due to 
technical problems is always possible. Lack of histoarchitec-
ture prevents a comparison of staining results on various 
epithelial proliferation patterns. 

DNA ploidy 
Few papers refer to the successful application of DNA image 
cytometry to differentiate low-risk from high-risk breast bor-
derline lesions [21].

1.2.11.3  Proliferative Breast Disease: 
Tubular Adenoma / Adenosis / Sclerosing 
Adenosis 

1.2.11.3.1  Tubular Adenoma / Adenosis (Fig. 1.44)
General Comments and Microscopic Features 
zz Adenosis and tubular adenoma are due to hyperplasia of 
lobuli; the latter may present itself as distinct breast mass.
zz Different types of adenosis with a variety of epithelial cell 
types exist: columnar, apocrine, secretory, and myoepi-
thelial differentiation. 
zz A specific diagnosis of adenoma / adenosis may not be 
possible cytologically but the cells clearly exhibit benign 
features:
{{ Cellular smears exhibit benign proliferative breast dis-
ease (see Sect. 1.2.11.1, p. 21). 
{{ Characteristic tubular formations of various sizes. 
{{ Numerous isolated naked nuclei.
{{ Scarce stromal component.

1.2.11.3.2  Sclerosing Adenosis (Fig. 1.45)
Microscopic Features and Differential Diagnosis 
In contrast to predominantly parenchymatous adenosis, scle-
rosing adenosis may raise diagnostic problems in cytologic 
aspirates. 

{{ Due to the strong sclerotic stromal changes, aspirates 
exhibit low cellularity with many single cells in small 
clusters or in rows, as characteristically observed in 
frank carcinoma. Malignancy 	is suspected in cases 
where cells show eccentrically located irregular nuclei 
and densely structured irregular cytoplasm. 

Table 1.2.1  Cytomorphology of benign ductal proliferation vs. ductal proliferation with atypia (with an increased malignant potential)

Features Benign ductal hyperplasia Ductal hyperplasia with atypia
(in most cases mixed with benign hyperplasia)

Cell clusters
Three-dimensional and papilliform
Streaming cell pattern
Loss of polarization
Cell dissociation

Yes
Yes
No
No

Yes
No
Yes
Yes

Nuclei
Regular and smooth borders
Irregular and polymorphic
Hyperchromasia
Nucleoli
N/C ratio

Yes
No
No
Small and indistinct
Low

No
Yes
Yes
Large
High

Myoepithelial / bipolar cells Yes - in clusters and background No - in atypical clusters
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Other sclerotic disorders of the breast (radial scar, complex 
sclerosing lesion) may cause identical cell patterns of equi
vocal malignancy. 

1.2.12  Gynecomastia [24, 28] (Figs. 1.46 and 1.47)

Definition, Etiology, Clinical Appearance 
zz Gynecomastia denotes enlargement of the male breast due 
to hyperplasia of connective tissue and mammary ducts. 
There is rarely a formation of true lobules. The lesion is 
not uncommon and is a prior indication for FNAB.
zz It is known as idiopathic and has a transient occurrence 
during normal adolescence, but it is also caused by endo-
genic and exogenic hormonal effects and drug administra-
tion (digitalis, reserpine, and others).
zz Clinically, gynecomastia appears beneath the nipple as a 
firm, rubbery, mobile, and ill-defined lump.

Microscopic Features and Differential Diagnosis 
The overall cell pattern is comparable with that of florid duc-
tal hyperplasia and fibroadenoma:

{{ Few large, dense, three-dimensional branching cell 
clusters.
{{ Variability of nuclear size. Nuclei are round to oval 
with smooth borders, regular chromatin texture, and 
nucleoli.
{{ Cellular stroma is often edematous or myxoid. 
{{ Apocrine metaplasia and myoepithelial cells are focal-
ly present.

Proliferative lesions in the florid phase may exhibit an ex-
tremely polymorphic pattern. The microscopic features are 
similar to juvenile fibroadenoma of the female breast:

{{ Cells and nuclei with strong variation in size.
{{ Nuclei may show indentations and prominent nucleoli 
but increased N/C ratio and dark nuclear staining is in-
frequent. 
{{ Occasional mitotic figures.
{{ The overall cell pattern is unlike carcinoma due to the 
marked cellular and cytoarchitectural polymorphism 
and the absence of unambiguous features of malignancy. 

Papilloma, fibroadenoma, phylloides tumors, or stromal tis-
sue lesions may originate in the male breast as well. They are 
morphologically indistinguishable from their female coun-
terparts and are difficult to separate from gynecomastia in 
FNAB samples.

1.2.13  Hamartoma [23, 25, 26, 68] (Fig. 1.48)

Definition and General Comments
zz Hamartoma is composed of an abnormal mixture of hy-
perplastic tissue components that are normally present at 

that site. It is a local malformation, well circumscribed, 
and histologically well demarcated with a capsule-like 
condensation of fibrous tissue.
zz The myoid hamartoma is a rare lesion dominated by 
smooth muscle tissue and has an uncertain origin (blood 
vessels, myoepithelium).
zz It is not a precancerous lesion, but hamartoma may harbor 
a small cancer, especially in situ carcinoma [68].

Microscopic Features
Hallmarks 

{{ Highly cellular smears with an epithelial and stromal 
component. Cells occur singly and in clusters, and are 
enclosed in large tissue fragments. 
{{ Epithelial component: lobular and ductal cells. Intact, 
acini-forming lobular units, embedded in fibrous stro-
ma, are pathognomonic in cytologic preparations. 
Bland duct epithelium and clusters of proliferating 
ductal epithelial cells. Myoepithelial cells and bipolar 
nuclei can be observed.
{{ Mesenchymal component: large fragments of fibrous 
and adipose tissue focally with epithelial clusters at-
tached or encased.
{{ The myoid hamartoma is a rare lesion dominated by 
smooth muscle tissue, it has an uncertain origin (blood 
vessels, myoepithelium).

Varying amounts of apocrine cells, smooth muscle tissue, 
angiomatous stroma, stromal giant cells, and foamy cells 
from cystic ducts are most often present. Focal calcification 
can be identified.

Differential Diagnosis
Hamartoma matches the cytologic features of other benign 
breast lesions but the overall cell pattern clearly suggests this 
particular entity in adequate cellular aspirations. 

Hyperplastic acini may be misinterpreted as adenosis and 
proliferating lobular units as fibroadenoma. The lesion is un-
likely to be falsely interpreted as malignant.

1.2.14  Papilloma [10, 15, 27, 38, 45, 62].

1.2.14.1  Intracystic Papilloma (Figs. 1.49 and 1.50)

General Comments
zz Blood-stained aspirated fluid from a breast cyst should 
raise the possibility of an intracystic neoplasia, mostly 
low-grade papillary tumor. This is especially true in cases 
with degenerating erythrocytes and hemosiderophages in 
light microscopy. 
zz Distinguishing a benign papilloma from a low-grade pa
pillary carcinoma is difficult in most cases. In addition, 
cytologically unequivocal benign-looking papillary tu-
mors with a myoepithelial component may show a local-
ized stromal invasion on surgical excision. Therefore, 
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each unambiguous papillary tumor and each suspected 
papillary neoplasm detected in cystic fluids must undergo 
an excisional biopsy [27]. 
zz A few small papilliform clusters in nonbloody cystic fluid 
may originate from proliferating cyst epithelium or from 
needle passes through cyst-adjacent proliferative breast 
disease.

Microscopic Features 
{{ Hallmarks: Papillary, arborizing clusters with fibro
vascular cores are a definite sign of a papillary neo-
plasm. 
{{ Bipolar myoepithelial cells beneath the epithelial cell 
layer (one or two layers) provide evidence of a benign 
tumor.
{{ The following cellular content in hypocellular cystic 
fluid supports a diagnosis of papilloma: 

−− Small papilliform and stellate clusters with palisad-
ing cylindric cells.

−− 3–10 palisading columnar cells in a compact row.
−− Single cells with elongated and cylindric cyto- 

plasm.
−− Bipolar nuclei at the periphery of the clusters or in 

the background.
{{ Palisade arranged cells are cuboid or columnar with 
bland nuclei.
{{ Apocrine metaplasia commonly occurs.
{{ Focal squamous metaplasia is the exception, intercel-
lular bridges may be evident [16].

Differential Diagnosis
zz Lack of myoepithelial cells raises high suspicions of pa
pillary carcinoma: Epithelial cells are slightly enlarged, 
the nuclei are irregular with focal stratification. Subtle hy-
perchromasia and enlarged nucleoli are present. Fibrovas-
cular cores tend to be filiform.
zz Branching clusters of fibroadenoma with a marked pali-
sade arrangement of cylindric epithelial cells and a large 
amount of cystic background material (due to preexisting 
dilatated tubular structures) may lead to a false interpreta-
tion of papilloma.

Caution
zz Blood-stained cystic fluid with hemosiderophages 

has to raise a strong suspicion of an intracystic neo-
plasia. 
zz Distinction of papilloma from low-grade papillary 

carcinoma is difficult.  An absence of myoepithelial 
cells is highly suspicious of papillary carcinoma. 
However, one should always bear in mind that the 
presence of myoepithelial cells in a papillary tumor 
does not exclude the possibility of an intraductal (in-
tracystic) papillary carcinoma with microinvasion.

zz Every tumor of a suspected or definite papillary na-
ture should undergo surgical excision for histologic 
assessment. 
zz Small papilliform clusters in an otherwise bland cys-

tic fluid may originate from needle passes through 
cyst-adjacent proliferative breast disease.
zz Distinguishing papilloma from fibroadenoma can be 

difficult.

1.2.14.2  Intraductal Papilloma (Fig. 1.51)

zz Microscopic features and differential diagnostic consider-
ations are identical, as described for intracystic papilloma. 
zz However, intraductal papilloma – particularly in tumors 
located at the periphery of the mammary gland – are 
smaller in size yielding less cellular aspirates. Large pa
pillary fronds with a fibrovascular core are uncommon. 
zz Papillary tumors that occur in terminal ducts are frequent-
ly multiple. Peripheral papillomas show more frequently 
cellular atypia or malignant degeneration compared to 
their centrally located counterparts [29, 48]. In this set-
ting, histologic evaluation of surgical biopsy specimens is 
required.
zz Centrally located papillomas are benign and malignancy 
is extremely rare.

1.2.15  Fibroadenoma and Phylloides Tumor

1.2.15.1  Fibroadenoma [31, 36] (Figs. 1.52 and 1.53)

Fibroadenoma (FA) is the most frequent benign breast tumor 
and occurs commonly in younger females. In contrast to fi-
brocystic changes, the lesion is in most cases freely movable, 
firm, and sharply outlined.

Microscopic Features
FNAB produces a characteristic smear including the follow-
ing hallmarks: 

{{ Marked cellularity.
{{ Finger-like fronds (antler-horn like clusters).
{{ Large numbers of isolated stripped epithelial cells and 
bipolar nuclei.
{{ Myxoid degeneration of stromal fragments. 
{{ Additionally, large cohesive sheets occur with the 
monomorphic cells regularly arranged in a distinct 
honeycomb pattern admixed with myoepithelial cells. 
The nuclei are round and smoothly bordered, the chro-
matin is regular and finely dispersed. A nucleolus is 
frequently distinct, regular, and centrally placed. 
{{ Apocrine cells and foam cells are observed in most 
cases in association with cystic duct changes. 
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{{ Multinucleated giant histiocytes are frequently ob-
served.

Naked bipolar nuclei are believed to be derived from myo-
epithelial or stromal cells. 

Differential Diagnosis
zz Cellular aspirates of fibrocystic disease and proliferative 
breast disease may match several features with fibroade-
noma.
zz Juvenile fibroadenoma and fibroadenoma in pregnancy 
and the lactation period could easily be misinterpreted as 
carcinoma: abundant cellularity, nuclear polymorphism 
with huge nucleoli, loss of polarity, and discohesive clus-
ters with large numbers of isolated cells are alarming cell 
features; Though the chromatin is fine and evenly distrib-
uted and the myoepithelial cells are overt (Fig. 1.54).
zz FAs with a large number of isolated cells, cylindric or 
elongated cytoplasmic bodies, and virtual lack of pathog-
nomonic cell clusters may raise the possibility of papillo-
ma.
zz Pleomorphic adenoma shares cytomorphologic similari-
ties with FA and phylloides tumors. Pleomorphic adeno-
ma is a rare benign heterogeneous tumor that originates in 
large ducts. 
zz Chondromyxoid matrix can be misinterpreted as mucus or 
colloid [32].

Additional Comments
zz The epithelial fraction of the phylloides tumor is virtually 
identical to the epithelial pattern of fibroadenoma. 
zz A limited number of fibroadenoma coexisting with carci-
noma are reported in the literature. Carcinoma is confined 
to or adjacent to the fibroadenoma. At our institution, we 
have observed the latter form of tumor combination in one 
patient. Most carcinomas were found to be lobular carci-
noma in situ (lobular intraepithelial neoplasia) and less 
frequently ductal carcinoma in situ [43, 74].

Caution
zz Juvenile fibroadenoma and fibroadenoma in preg-

nancy and lactation exhibit a marked polymorphic 
cellular pattern. Correct interpretation of the differ-
ent cell types and the pathognomonic cytoarchitec-
ture of clusters prevents a misdiagnosis of malignan-
cy (Fig. 1.54).
zz Coexisting intralesional or adjacent fibroadenoma 

and carcinoma are rare. The detection on cytologic 
samples is challenging as lobular carcinoma in situ is 
reported to be the predominant tumor type. In only 
one case from our archive have we noted single 
small atypical cells suspicious of lobular neoplasia. 

1.2.15.2  Phylloides Tumor [42] (Figs. 1.55, 1.56, 1.57)

Phylloides tumor is a biphasic fibroepithelial tumor charac-
terized by a bland epithelial and a hypercellular mesenchy-
mal component.

General Comments and Microscopic Features
{{ The epithelial component exhibits identical cytologic 
features and raises the same diagnostic problems as 
discussed in Sect. 1.2.15.1, p. 24.
{{ In contrast to fibroadenoma, the stromal component is 
clearly more cellular. Spindle-shaped fibroblastic cells 
harbor nuclei that may be bland, polymorphic, or sar-
comatous in appearance.
{{ The cytodiagnosis of the malignant phylloides tumor is 
based on unequivocal sarcomatous features (Fig. 1.57).

Unless an excessive aspiration with multiple needle passes is 
performed, the stromal component will not be collected at 
all. Therefore, a final cytologic diagnosis is not possible in 
many cases. 

The classification of phylloides tumors into a low-grade 
or malignant category is in most cases left to the histopa-
thologist on large surgical excisional biopsies. Several re-
ports have discussed the diagnostic features and options for 
classification of phylloides tumors in fine-needle samples [7, 
57, 58, 71].

1.2.16  Adenomyoepithelioma 
(Figs. 1.58, 1.59A, 1.60, 1.61)

Adenomyoepithelioma of the breast is a rare biphasic type 
neoplasm. It is characterized by the presence of both epithe-
lial and myoepithelial cells [75]. 

Microscopic Features
{{ The slides are hypercellular and may contain uncom-
monly large cell clusters. 
{{ Myoepithelial cells are admixed with proliferative duc-
tal cells and acinic formations. The cohesive epithelial 
clusters are regular, encasing cohesive groups of elon-
gated and spindle-shaped myoepithelial cells in a 
streaming pattern. The biphasic pattern may at once be 
detected with the light microscope’s low magnifica-
tion. Myoepithelial cells may also be present as single 
elongated cells and naked bipolar nuclei. 
{{ Nuclei are bland, the N/C ratio is regular, and the chro-
matin texture is fine. 
{{ Proliferative cell activity exhibits features as described 
in Sect. 1.2.11.1. “Proliferative Breast Disease without 
Atypia,” p. 21, and should not be misinterpreted as car-
cinoma.
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Additional Comments
zz The cytologic features of adenomyoepithelioma are de-
scribed in several reports in the literature. The authors 
emphasize the varying cytology that makes the diagnosis 
challenging. However, the combination of benign epithe-
lial cells and clusters of spindle cells should lead the cyto-
pathologist to a correct diagnosis. Immunocytochemical 
stainings (see below) clearly distinguish epithelial from 
myoepithelial cells. 
zz The tumor has the potential for local recurrence.
zz A focal carcinomatous transformation or malignant 
change of one or both cell types may occur [46, 66] (Fig. 
1.59B). Malignant adenomyoepitheliomas commonly 
show necrosis and increased mitotic activity.

Differential Diagnosis [69]
zz Adenomyoepithelial lesions match cytologic features 
with those of fibroepithelial lesions (fibroadenoma, phyl-
loides tumor, hamartoma) and with pseudoangiomatous 
stromal hyperplasia.
zz Adenomyoepithelioma may exhibit a practically pure 
bland spindle cell pattern which can also be encountered 
by fibromatosis and fibrous skin tumors.
zz The predominance of highly atypical spindle cells com-
bined with an irregular epithelial component may raise 
suspicion of a metaplastic carcinoma.
zz Virtually all pure pleomorphic spindle cell tumors should 
lead to a differential diagnosis including metaplastic 
mammary carcinoma and primary or secondary sarcomas.

Immunocytochemistry
Epithelial cells reveal positivity for cytokeratins, whereas 
spindle-shaped cells are strongly positive for myoepithelial 
markers such as S-100 and smooth muscle actin (Figs. 1.60 
and 1.61). Furthermore, SM-myosin heavy-chain, calponin, 
maspin, CD10, p63 are recommended for the detection of 
myoepithelial cells in adenomyoepithelioma. 

1.2.17  Lipoma / Angiolipoma / Hibernoma 
[42] (Figs. 1.62, 17.1, 17.3)

zz The presence of fat tissue is common in FNAB. It repre-
sents a sampling of adipose tissue surrounding the target 
lesion.
zz Lipoma (Fig. 17.1) can be diagnosed if a circumscribed 
mass is aspirated and the smears exclusively contain 
groups of enlarged, uniform, and ballooned adipocytes. 
The nuclei are small with bland chromatin. Occasionally, 
spindle cells and collagen fibers are admixed with the 
adipocytes.
zz Angiolipoma can be cytologically well recognized. The 
basic pattern is the same as that of lipoma, but a branching 
vascular network can be observed spreading out among 
the smaller groups of adipocytes (Fig. 1.62). 

zz Lipoma-like liposarcoma may exhibit similar cytologic 
features as those of lipoma including myxoid matrix. It is 
practically impossible to distinguish between lipoma and 
lipoma-like liposarcoma based on cytology alone.
zz Hibernoma. Brown fat is designated as hibernoma (Fig. 
17.3) composed of adipocytes containing numerous small 
fat droplets. They give a reddish-brown staining to the 
cells and the tissue. The densely packed droplets mimic 
cytoplasmic granulation, which could lead to the misin-
terpretation of a granular cell tumor or an apocrine lesion 
in some cases.

1.2.18  Granular Cell Tumor (Figs. 1.63 and 1.64)

A granular cell tumor is a mesenchymal tumor suggested to 
be of neurogenic origin. The benign granular cell tumor has 
a distinctive cytomorphologic appearance that allows a diag-
nosis on cytologic samples [3, 22]. 

Microscopic Features
{{ Hallmarks:

−− Highly cellular FNAB specimens.
−− Uniformly large cells with a poorly defined and 

abundant, finely granular cytoplasm.
−− Cells are fragile, leading to a background of granu-

lar material.
{{ Cells are single or grouped in dense or loose clusters.
{{ The nuclei are small and may be eccentrically posi-
tioned with a bland granular chromatin.
{{ Nucleoli are inconspicuous.
{{ Mild nuclear polymorphism with distinct nucleoli may 
occur (Fig. 1.64).

Immunocytochemistry and Cytochemistry  
(Figs. 1.63B and 1.63C)
zz Positive immunostaining for S-100 protein, neuron-spe-
cific enolase, and vimentin. 
zz Tumor cells also stain for the macrophage epitope CD68. 
zz Positivity for alpha1-antichymotrypsin and myoglobin 
has been reported [33]. 
zz Cytoplasmic granules of the tumor cells are PAS-positive 
and diastase-resistant.

Additional Comments and Differential Diagnosis
zz These tumors are usually benign. Recognition on FNAB 
is important since granular cell tumors of the breast often 
mimic carcinoma clinically, and radiologically. 
zz Occasional cells with nuclear pleomorphism and promi-
nent nucleoli should not be interpreted as signs of malig-
nancy; they can be present in benign granular cell tumors. 
Nuclear pleomorphism together with hyperchromasia, 
coarse chromatin, and enlarged nucleoli throughout the 
whole cytologic sample are described as key features of 
malignancy [72]. Some authors emphasize that mitotic 
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figures and necrosis should be identified before a diagno-
sis of malignancy is rendered [35].
zz Cytopathologists, who are not familiar with the cellular 
pattern of granular cell tumors, may easily be misled. The 
differential diagnosis of benign and malignant lesions in-
clude:

−− Abundant foam cells from a cystic fluid.
−− Apocrine and clear cell lesions, particularly apocrine 

breast carcinoma or metastasis of renal cell adenocar-
cinoma.

−− Malignant melanoma.
−− Histiocytoid (mostly invasive lobular carcinoma with 

histiocytoid features) carcinoma and lipid-rich carci-
noma.

1.2.19  Rare Benign Breast Lesions 

A number of rare tumors in the breast arising within the 
gland, from the skin and its adnexa, or in the surrounding 
connective tissue are reported in the literature. Large lesions 
can masquerade as malignant tumors on clinical and imaging 
results. A few of these lesions could cause difficulties in his-
tologic and cytologic breast cancer diagnoses. The most 
challenging lesions in cytologic samples are discussed to-
gether with the corresponding benign lesions in this chapter 
and with malignant look-alikes in Sect. 1.3. “Breast: Malig-
nant Lesions,” p. 56. In rare instances, these lesions are ob-
served in the male breast as well.

The disorders are mainly documented in the histological 
literature, selected entities are listed below. Recent publica-
tions with information on the cytodiagnostic features are 
cited:
zz Epithelial lesions: Pilomatrixoma [4, 63] (Figs. 16.5–16.7) 
(see also Sect. 1.3.1.2 “Monomorphic Small-Cell Ductal 
Carcinoma: Differential Diagnosis,” p. 57), Syringoma-
tous adenoma [13].
zz Cystic lesions: Epidermal inclusion cyst.
zz Mesenchymal lesions: Fibromatosis, nodular fasciitis [37], 
fibrohistiocytoma, myxoma, leiomyoma, hemangioperi-
cytoma, chondrolipoma, neurilemmoma [6] (see Sect. 
17.1, “Soft Tissue and Bone: Benign Lesions,” p. 1055).
zz Tietze’s syndrome [39, 51] (Fig. 1.65) is a painful nonsup-
purative parasternal swelling of the costochondral junc-
tion due to microfractures of the upper ribs. The nodule is 
often suspected to be a tumorous lesion belonging to para-
sternal mammary tissue. The FNAB sample is hypocel-
lular made up of small soft tissue fragments and activated 
fibroblasts. Cytologic findings together with characteris-
tic clinical signs are diagnostic.
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Fig. 1.10  Benign ductal epithelium.
High magnification showing a large flat sheet of uniform, cuboidal benign duct cells exhibi
ting evenly distributed granular and reticular chromatin, several chromocenters, small round 
nucleoli, and a moderate but distinct cytoplasmic rim. Small dark bipolar nuclei of myoepi-
thelial cells are seen in varying microscopic foci (arrows) (FNAB, direct smear, Pap stain).

Fig. 1.11  Normal lobular unit.
A terminal duct-lobular unit with a loose stromal component. Small segments of terminal 
ducts (arrow) ending in acinic structures encircled by a thin basal lamina (arrowheads) 
(FNAB, direct smear, Pap stain, lower magnification).

Fig. 1.12  Duct ectasia. 
Aspirate with morphologic features commonly observed in duct ectasia. Numerous large 
drops of proteinaceous secretion (stained eosinophilic or cyanophilic) and only a few small 
benign sheets of inactive ductal epithelial cells are present (FNAB, direct sediment smear, 
Pap stain, low magnification).

Fig. 1.13  Typical cystic sediment devoid of epithelial elements.
Ultrasound-guided FNAB of a cystic lesion (2 cm in diameter). High magnification shows 
a typical cystic sediment with mainly degenerating histiocytes/foam cells, cellular debris, 
small drops of secretion, and a few red blood cells (direct sediment smear, Pap stain).

Fig. 1.14  Apocrine metaplasia.
Flat sheets of apocrine metaplastic cells in a direct sediment smear of an aspirated cystic 
fluid. Note the cobblestone arrangement of the cells, the presence of distinct eosinophilic 
cytoplasmic granules, large centrally placed nucleoli, and the loose chromatin structure in-
cluding chromocenters (Pap stain, high magnification).
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Figs. 1.15 and 1.16 Regenerative changes of cyst lining epithelium.
FNABs of mammary cysts from two patients. Direct sediment smears were Pap-stained

Fig. 1.15  Fluid sediment includes sheets and clusters from the cyst-epithelial layer show-
ing strong regenerative/reparative changes. Note the neutrophilic granulocytes admixed with 
epithelial cells (high magnification). 

Fig. 1.16A, B  Another example at lower magnification demonstrating the diagnostic prob-
lem of reactive cyst-lining cells. A Reactive epithelial cells exhibiting pronounced cytoplas-
mic elongation and a streaming pattern. The regular N/C ratio and chromatin structure favor 
a benign-regenerative process. B Immunocytochemistry for pancytokeratin (Lu-5) shows a 
strong positive reaction proving the epithelial origin of the elongated cells (Pap-prestained 
smear).

Variation in cellular size and shape, nuclear polymorphism, dark nuclear staining, and 
multi-nucleation may mislead to a diagnosis of malignancy. Prominent nucleoli are nor-
mally observed in activated epithelial cells.

Fig. 1.17  Activated histiocytes/foamy cells versus malignant neoplasm.
A 34-year-old woman presented with a symptomatic cyst in the left breast. FNAB yields 
cystic fluid showing a characteristic background, signs of acute inflammation, and strongly 
activated foamy cells (cellular enlargement, large nucleoli) with increased mitotic activity 
(upper right). The homogeneity of the histiocytic cell population, low N/C ratio, and bland 
chromatin exclude a malignant process (direct sediment smears, Pap stain, high magnifica-
tion).

Fig. 1.18  Inflammatory atypia of ductal epithelium.
FNAB of a firm uneven infiltrate in the breast (measuring 4 cm) in a 48-year-old woman. 
Direct smears contain compact clusters of ductal cells with reactive atypias (the inflamma-
tory component is not shown). Note the cellular enlargement and occasional pronounced 
nucleoli. The benign chromatin pattern and a focal streaming pattern (arrows) should be 
considered characteristic of a benign ductal proliferative disorder (direct smear, Pap stain, 
high magnification).
Cytologic diagnosis: granulomatous mastitis (diagnosis was confirmed by histology).
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Fig. 1.19  Subareolar abscess.
FNAB of subareolar abscess shows a mixed inflammatory infiltrate mainly composed of 
histiocytes, foreign body giant cells (arrows), and proliferating fibroblasts. Nucleated and 
anucleated bland squamous cells are a key feature of this lesion. The single squamous cell 
(arrowhead) showing a small dark nucleus, and polymorphic eosinophilic cytoplasm should 
not be misinterpreted as malignant squamous cell (direct smear, Pap stain, low magnifica-
tion). 

Fig. 1.20  Fat necrosis.
A lump in the left breast of a 50-year-old woman after two surgical interventions 2 years 
before. FNAB shows material from necrotic fat tissue: amorphous material and shadowy 
lipocytes (asterisks) are embedded in sanguineous background. Granulomatous tissue frag-
ments (arrows) are indicative of a later stage of lipomatous degeneration (direct smear, Pap 
stain, low magnification). 

Fig. 1.21  Suture granuloma.
Suture granuloma provides refractile bars (birefringent upon polarization), both ingested in 
multinucleated macrophages and enclosed between proliferating fibroblasts (FNAB, direct 
smear, Pap stain, high magnification).

Fig. 1.22  Granulomatous mastitis.
FNAB of a retromammilar nodule in a 26-year-old woman. Low magnification shows a huge 
fragment of granulation tissue composed of mixed inflammatory cells, activated fibroblasts, 
multinucleated histiocytes, and fibrosis/sclerosis. In other areas of the smear (not shown, 
see also Fig. 1.18), cohesive epithelial clusters with reactive atypical changes were also ob-
served. (direct smear, Pap stain).
Cytologic diagnosis: granulomatous mastitis, probably subareolar abscess in a late stage. 

Fig. 1.23  Tuberculosis.
An 89-year-old woman with no specific clinical history presented with a large mass (8 cm) 
in her left breast. FNAB disclosed granular debris, calcifying deposits (center and left), and 
a few degenerating cells. A conclusive cytologic diagnosis could not be established. A Ziehl-
Neelsen staining was not performed. (Pap stain)
Subsequent tissue examination revealed tuberculoma.

Fig. 1.24  Pseudolymphoma.
Example of a pseudolymphoma of the breast. The cell population is mainly composed of 
immature lymphocytes (note the large nucleoli and the irregular nuclear outline). Both im-
munoblasts and centroblasts (arrows) and numerous disseminated histiocytes (arrowheads) 
are readily identified (FNAB, direct smear, Pap stain, high magnification).
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Fig. 1.25  Liesegang rings.
A 43-year-old woman presented with a palpable lesion in the periphery of her left breast. 
The result of radiologic imaging was suggestive of malignancy. FNAB yielded a few drops 
of fluid. Microscopic evaluation of the direct smear shows cystic background (one foam cell 
is shown) and numerous ring-shaped, concentrically laminated concretions: so-called Liese-
gang rings (Pap stain, high magnification). 

Fig. 1.26  Silicone granuloma.
A 60-year-old woman presented with a palpable supraclavicular nodule and enlarged medi-
astinal lymph nodes by imaging. Thirteen years before, the patient had undergone left-side 
subcutaneous mastectomy for multicentric DCIS and subsequent implantation of a silicone 
prosthesis. FNAB of the palpable lymph node shows silicone granulomas: aggregation of 
activated mono- and multinuclear macrophages with evidence of small and large optically 
empty bubbles (extra- and intracytoplasmic). Note an asteroid body (arrow) in the center of 
the cell aggregate (direct smear, Pap stain, high magnification).

Figs. 1.27–1.29 Hormonal stimulation of mammary epithelial cells.
FNAB of nodular breast lesions in three pregnant women. Conventional smears Pap-stained 
For another example, see Fig. 1.9.

Fig. 1.27  A 29-year-old woman (in week 18 of gestation) presented with a firm nodule. 
Clinical and ultrasound investigations suggested a fibroadenoma. Low magnification shows 
high cellularity, proteinaceous material, and edematous soft tissue in the background (lower 
left). The cellular appearance is characteristic of hormonal stimulation including enlarged 
epithelial cells, irregular and discohesive cell clusters, numerous naked and fragile nuclei, 
prominent nucleoli, finely dispersed chromatin, and abundant fading cytoplasm.

Fig. 1.28  Details of hormonally stimulated epithelial cells are shown in liquid-based prepa-
ration (ThinPrep). Note the very prominent nucleoli and the characteristic background of the 
smear.

Fig. 1.29  A female patient in week 33 of gestation. FNAB of a solitary nodule in the left 
breast revealed large acini with smooth rounded borders and abundant vacuolated cytoplasm. 
Numerous myoepithelial cells appear at the periphery of the acini and between the epithelial 
cells (low magnification). 
Tentative cytologic diagnosis: suggestive of a lactating adenoma (the diagnosis was verified 
by histology).

In most cases, cytology cannot reliably distinguish between a hormonally stimulated 
nodular area of the breast tissue and hormonally stimulated benign neoplasms (adenoma, 
fibroadenoma, phyllodes tumor).
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Fig. 1.30  Fibrocystic changes.
A cytologic example of fibrocystic changes of the breast (FNAB). Low magnification shows 
a hypocellular material from conventional smear composed of fragments of lipomatous (top) 
and fibrotic (bottom) tissue, and a few epithelial cells (arrows). Degenerating foam cells and 
a dirty background suggest cystic change (Pap stain).

Figs. 1.31–1.33 Usual ductal hyperplasia (intraductal hyperplasia without atypia).
Breast aspirations from three different patients exhibiting classic features of benign ductal 
hyperplasia in conventional smear and liquid-based specimen (Pap stain).

Fig. 1.31A–C  (case #1) Usual ductal hyperplasia, cytologic appearance in different magni-
fication scales. A At low magnification the lesion exhibits small and large compact epithelial 
cell clusters that are frequently papilliform. Stromal fragments may adhere to epithelial clus-
ters (arrow). A few single columnar epithelial cells (arrowheads) and foam cells are present, 
the latter suggesting ectasia of the altered ducts (direct smear) B At higher magnification, 
nuclear polarization and the pathognomonic streaming pattern (arrows) are evident. The cell 
population is heterogeneous and the nuclei are bland. Focal palisading of elongated ductal 
cells (arrowheads) may cause diagnostic confusion with a true papillary lesion (direct smear). 
C High magnification exhibits the dual cell population of epithelial and myoepithelial cells 
(upper right) and transformation to apocrine metaplasia (left), which are indicative of benign 
epithelial proliferation. Note the streaming pattern of epithelial cells in each cluster (direct 
smear).

Fig. 1.32  (case #2) A case with histologically confirmed usual ductal hyperplasia. Calcified 
particles and foreign body type multinucleated histiocytes can be present in cytologic speci-
mens. Epithelial cells and clusters exhibit no atypia(not shown) (direct smear).

Fig. 1.33  (case #3) Aspirate from a usual ductal hyperplasia processed using the liquid-
based technique (ThinPrep). Note that the characteristic cytoarchitecture of the epithelial 
clusters (streaming or swirling pattern) is mainly lost. Cellular shrinkage produces both a 
certain nuclear polymorphism and small, dark nuclei. Therefore, it is often difficult to assess 
the characteristic heterogeneity of the hyperplastic cell population.
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Figs. 1.34–1.36  Benign florid ductal hyperplasia: diagnostic challenge.
Florid ductal hyperplasia may mimic an atypical or even a malignant lesion in cytologic 
specimens. Three examples are presented (FNABs, direct smears, Pap stain). 

Fig. 1.34 (case #1)  A compact three-dimensional epithelial cluster indicating florid ductal 
hyperplasia. Overall cytomorphology should be interpreted as benign despite nuclear en-
largement and prominent nucleoli. Bland chromatin distribution, smooth nuclear outlines, 
dual cell pattern (myoepithelial cells are frequently in a deeper focal plane), a streaming 
pattern, and cluster cohesiveness are features consistent with ductal hyperplasia (high mag-
nification). 
	  
Fig. 1.35 (case #2)  High magnification of a single epithelial cluster. Bland chromatin pat-
tern and dual cell components of epithelial and myoepithelial cells (arrows) indicate a benign 
breast lesion. However, it is difficult to make a conclusive cytologic diagnosis due to the 
disintegration of the cell cluster, the single-file cell arrangement (left), the nuclear depolariza-
tion, and the nuclear irregularities.

Fig. 1.36  (case #3) Low magnification from a third case shows a heterogeneous cell popula-
tion, which makes it easy to diagnose a benign proliferative lesion: a cluster of a florid ductal 
hyperplasia (right) and a classic cluster composed of proliferating ductal cells (left). In ad-
dition, numerous stripped epithelial cells in the background of the smear suggest a benign 
lesion. 

Fig. 1.37A, B  Nipple duct adenoma.
A subareolar nodular lesion (1 cm in diameter) in a 14-year-old teenager was examined using 
FNAB. Aspirates were processed using conventional smears (Pap stain).
Cytologic diagnosis: nipple duct adenoma (verified by histologic examination). Age of the 
patient, location of the tumorous process, and predominantly bland nuclear features are con-
sistent with the benign nature of the lesion. 
A Extremely cellular smear (low magnification) showing large and compact, three-dimen-
sional papillary clusters of duct epithelial cells. Numerous isolated cells showing elongated 
cytoplasm, and stripped nuclei are also present. B High magnification shows key features of 
this benign proliferative lesion such as tubular structures (right), compact ball-like clusters 
(arrow), high N/C ratio, occasional nuclear pleomorphism, and cellular debris. Nuclear pleo-
morphism and cellular debris can mislead to a false diagnosis of malignancy.
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Figs. 1.38–1.43 Proliferative ductal breast lesions with atypia.
Several examples highlight the cytologic characteristics of atypical ductal epithelial prolif-
eration and emphasize difficulties distinguishing between atypical and malignant prolifera-
tion by cytology. Mammary FNABs of six patients are presented. Direct smears were stained 
according to the Papanicolaou technique.

Fig. 1.38  (case #1) High magnification exhibits: 
– 	 A cell cluster aspirated from benign hyperplastic duct epithelium (lower right);
–	 Two compact irregular clusters composed of enlarged epithelial cells showing loss of po-

larization and pronounced nuclear irregularity 
Tentative cytologic diagnosis: atypical proliferative breast disease. Intraepithelial neoplasia 
(DCIS) or invasive carcinoma cannot be excluded.
Tissue diagnosis (excisional biopsy): atypical ductal hyperplasia.

Fig. 1.39  (case #2) Distinct papilliform epithelial cell clusters (marginal palisading of co-
lumnar cells), occasional sharply outlined margins, pronounced nuclear irregularities (best 
seen upper left) indicate an atypical proliferation (high magnification). 
Cytologic diagnosis: proliferative papillary breast lesion with atypia, malignant lesion cannot 
be excluded.
Tissue diagnosis (excisional biopsy): atypical ductal hyperplasia.

Fig. 1.40  (case #3) A microscopic field at lower magnification shows four benign cells with 
apocrine transformation and a benign proliferative epithelial cluster (upper right). Epithelial 
cells grouped in a third sheet (arrow) fulfil most features indicating malignancy. Loss of 
cellular polarity, nuclear irregularities, lucid nuclei, and dense eccentric cytoplasm are wor-
risome features. 
Cytologic diagnosis: fibrocystic and proliferative breast disease with atypia, several atypical 
sheets suggest a neoplastic proliferation (DCIS?). 
Tissue diagnosis (excisional biopsy): florid and atypical ductal hyperplasia associated with 
pronounced sclerosing adenosis.
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Fig. 1.41A, B  (case #4) Atypical epithelial proliferation versus ductal carcinoma in situ.
Ultrasound-guided FNAB of a nodular breast lesion (10 mm in diameter) in a 36-year-old 
woman.
Cytologic diagnosis: atypical epithelial proliferation, most likely well-differentiated breast 
carcinoma.
Tissue diagnosis: low-grade DCIS. 
A Cytologic appearance at low magnification may mislead to a false-negative diagnosis of 
usual ductal hyperplasia. However, several cytologic features are suspicious for malignancy, 
including distinct homogeneous cell population: absence of bipolar nuclei, sporadic sharply 
delineated clusters (arrows), rows with single-file cellular arrangement (lower left), and plas-
macytoid appearance of single cells. B Cellular and structural details as stated above are 
shown at high magnification. 

Fig. 1.42  (case #5) Atypical proliferation versus tubular carcinoma. 
FNAB of a palpable tumor (15 mm in diameter) in the breast of a 42-year-old woman. Clini-
cal and image findings suggest a benign proliferative lesion. Low magnification shows cyto-
logic features akin to those of the prior case (Fig. 1.41A). Additional features of atypia are the 
dense chromatin texture and the dissolved nuclear membranes. The sheet-like aggregation of 
the atypical cells presents diagnostic dilemmas.
Tentative cytologic diagnosis: proliferative epithelial lesion with atypia (ADH? Low-grade 
DCIS?). 
Tissue diagnosis (excisional biopsy): tubular carcinoma.

Fig. 1.43  (case #6) Atypical proliferation: postradiation changes.
A 76-year-old woman with a history of tumorectomy for invasive breast carcinoma followed 
by irradiation 1 year before. A palpable lesion beneath the scar was highly suggestive of tu-
mor relapse. FNAB shows pronounced cellular atypia consistent with postradiation changes 
of ductal cells (high magnification). One must pay attention to the normal N/C ratio, benign 
nuclear features (delicate margins, pronounced membrane, bland chromatin structure), large 
nucleoli, and degenerated nuclei presenting vacuoles (arrows). As mentioned above, in con-
ventional smears the elongated cytoplasm and the streaming cell pattern are key features of 
benign epithelial proliferative disorders.
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Fig. 1.44 Tubular adenoma. 
Tubular adenoma yields highly cellular aspirates. Hyperplastic ductal cells, frequently ar-
ranged in tubular formations (upper left), and numerous isolated naked nuclei are charac-
teristic features of this lesion. A few bipolar nuclei (myoepithelial cells) are also present 
(arrows). Usually, it is not possible to accurately distinguish between adenoma, adenosis, 
and ductal hyperplasia based on the cytologic features alone. (direct smear, Pap stain, lower 
magnification).

Fig. 1.45A, B Sclerosing adenosis.
Cytologically, it is difficult to distinguish between sclerosing adenosis and other benign pro-
liferative disorders and low-grade malignant lesions. FNAB of a breast nodule (20 mm in 
diameter) in a 35-year-old woman. Direct smears were Pap-stained. The clinical and sono-
graphic tentative diagnosis was fibroadenoma.
Tentative cytologic diagnosis: Severe proliferation of duct epithelial cells, possibly activated 
fibroadenoma. Well-differentiated carcinoma cannot be excluded, a histologic verification is 
highly recommended!
Histologic diagnosis: Florid sclerosing adenosis. 
A Cytologic aspirate of sclerosing adenosis is usually characterized by low cellularity and 
small irregular clusters (low magnification). B At high magnification, cohesive epithelial 
clusters exhibit architectural and cellular features comparable to proliferative breast lesions 
with atypia, as described earlier. In such cases, a neoplastic process should always be con-
sidered. 

Figs. 1.46 and 1.47 Gynecomastia. 
Two examples of gynecomastia. Direct smears of the aspirated material were stained accor
ding to the May-Gruenwald-Giemsa and Papanicolaou methods.

Fig. 1.46  (case #1) The overall cytologic appearance is comparable to florid ductal hyper-
plasia of the female breast (as described earlier). Note streaming and swirling pattern that is 
typical of benign ductal proliferations. In general, activated benign ductal cells are densely 
packed; however, dissociation and naked nuclei may focally occur (MGG stain, lower mag-
nification).

Fig. 1.47  (case #2) Similar cytologic appearance of another case of gynecomastia at high 
magnification (Pap stain). 

Fig. 1.48  Hamartoma.
FNAB of a hamartoma in a 51-year-old woman. Low magnification shows fragments of epi-
thelial and mesenchymal breast tissue (Pap stain). Ducts and lobuli (lower right) frequently 
exhibit proliferative cell activity. Mesenchymal tissue may come along with fibrosis and 
sclerosis; true sclerosing adenosis may occur. The overall cell pattern may closely mimic 
fibroadenoma in cases with a high proportion of clusters originating from proliferating ducts 
(arrows).
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Figs. 1.49 and 1.50 Intracystic papilloma.
Two examples of intracystic papilloma exhibiting different cytology. Direct smears of the 
cystic fluid sediments were Pap-stained.

Fig. 1.49  (case #1) FNAB of a mammary cyst containing a papilloma: a three-dimensional 
papillary cluster with a fibrovascular core (not completely in focus); the latter is ramifying 
into two almost bare branches (asterisk). Nuclei show benign morphologic features (low 
magnification). 
Cytologic diagnosis: intracystic papillary tumor.
Discussion: the pronounced cell dissociation, high N/C ratio, and absence of myoepithelial 
cells are suggestive of low-grade papillary carcinoma and should call for excision or close 
follow-up. 
Tissue diagnosis following surgical excision in the area of the earlier FNAB shows fibrocystic 
changes (the time interval between cytological and histological findings was 2 years!)
Comment: the divergence between cytologic and histologic diagnosis could not be elucidated.

Fig. 1.50  (case #2) A second example of an intracystic papilloma. Cytologic preparations 
failed to show true papillary formations. 
Cytologic and histologic diagnosis: Intracystic papilloma. A While true papillary clusters are 
absent, an accurate cytologic diagnosis can be made based upon papilliform and pseudopap-
illary clusters (devoid of fibrovascular cores) (low magnification). B: High magnification 
demonstrates palisading bland columnar cells. 

Fig. 1.51  Intraductal papilloma. 
Example of a centrally located intraductal papilloma in a 42-year-old man’s left mammary 
gland. The lesion was accompanied by sanguineous nipple secretion. Mammography, galac-
tography, and cytology of nipple discharge were highly suspicious of intraductal papilloma. 
Cytologic direct smears from the aspirated material (image-guided FNAB) contained large 
tissue fragments of a benign papillary neoplasm characterized by papillary tufts with broad 
fibrovascular cores (arrow) (low magnification, Pap stain). No histologic results were avail-
able.

Figs. 1.52–1.54 Fibroadenoma.
Fibroadenomas of the common and florid type are demonstrated using FNABs from three 
different patients (direct smears, Pap stain)

Fig. 1.52  (case #1) Low magnification shows the characteristic cellular components: marked 
cellularity, large monolayered sheets, and cohesive epithelial clusters with branching antler-
horn- or fingerlike pattern (arrows), numerous naked nuclei of epithelial and myoepithelial 
origin in the background, and myxoid degenerated stromal fragments (arrowheads).

The epithelial component of fibroadenoma may mimic florid ductal hyperplasia or papil-
loma. The myxoid stromal fragments constitute the most important clue in the assess-
ment of a correct cytologic diagnosis.

Fig. 1.53  (case #2) Papilliform, alternately monolayered (vague honeycomb pattern) and 
three-dimensional formations, interspersed with numerous bipolar myoepithelial nuclei, 
characterize fibroadenoma as well (higher magnification).
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Fig. 1.54  (case #3) Juvenile fibroadenoma.
Detail of an epithelial cluster from a fibroadenoma of florid type in a 37-year-old woman, 
also referred to as juvenile-type fibroadenoma. Cellular enlargement, loss of polarization, fo-
cal ball-like nuclear crowding (left margin), and mitotic activity may lead to a false-positive 
diagnosis of malignancy. The bland nuclear and cytoplasmic features and numerous naked 
nuclei in the background should exclude malignancy, however. Based on the cytologic fea-
tures, distinguishing between florid fibroadenoma and juvenile papillomatosis is almost im-
possible.
Cytologic diagnosis: juvenile-type fibroadenoma (no histologic results available).

Figs. 1.55–1.57 Phylloides tumor.
Variants of phylloides tumors are presented. Cellular material sampled by FNAB was con-
ventionally processed. Smears were Pap-stained.

Fig. 1.55A, B  (case #1) A 48-year-old woman presented with a large tumor (9 cm in dia
meter) in her left breast.
Cytologic diagnosis: low-grade (benign) phylloides tumor.
Tissue diagnosis (tumor excision): low-grade (benign) phylloides tumor. 
A Low magnification shows a biphasic appearance: proliferating epithelial clusters (left) and 
cellular stroma (right). The stromal component of the phylloides tumor is much more cel-
lular than the fibroadenoma component. B The hypercellular mesenchymal area of the tumor 
represents activated spindle-shaped fibroblasts with bland chromatin texture, pronounced 
nucleoli, and abundant cytoplasm (high magnification). 

Fig. 1.56  (case #2) Example of a low-grade (benign) phylloides tumor that is predominantly 
composed of a proliferative epithelial component (lower magnification). 
Cytology: fibroadenoma was favored by the presence of scant myxoid stroma (not shown) 
and foam cells (arrows). The hypercellular stromal component assessing the diagnosis of 
phylloides tumor has merely been detected in tissue sections. 

Fig. 1.57  (case #3) An 82-year-old woman presented with a firm and circumscribed nodule 
(15×20 mm) in her right breast. High magnification shows hypercellular stroma with sig-
nificant nuclear atypia including variation in nuclear size and shape, hyperchromasia, coarse 
clumping chromatin, and multiple pleomorphic nucleoli. Cytology is suspicious for a malig-
nant biphasic tumor.
Tentative cytologic diagnosis: cytologic sample with features intermediate between a benign 
and malignant phylloides tumor. A malignant mesenchymal neoplasia of a different histoge-
netic origin cannot be excluded. 
Tissue diagnosis: high-grade (malignant) phylloides tumor.
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Figs. 1.58–1.61 Benign and malignant adenomyoepithelial neoplasm.
We focus on cytologic characteristics and immunocytochemical key features of a benign and 
a malignant myoepithelial neoplasm. The FNA direct smears were Pap-stained.

Fig. 1.58  Voluminous cell clusters are usually aspirated from adenomyoepitheliomas. The 
tumor fragment presented here in low magnification exhibits the characteristic biphasic pat-
tern: bundles of elongated myoepithelial cells (exhibiting a streaming pattern; arrows) are 
surrounded by compact epithelial clusters. The nuclei of both cell types are monomorphic 
and bland.
Cytologic and histologic diagnoses: benign adenomyoepithelioma.

Fig. 1.59A, B  A 65-year-old woman with a breast lesion. Sonography suggested a breast 
carcinoma.
Tentative cytologic diagnosis: Adenomyoepitheliomatous tumor of uncertain malignancy sta-
tus. Surgical excision and histologic examination are crucial.
Comment: this is a case of a myoepithelial tumor where cytology cannot reliably distinguish 
between adenomyoepithelioma with proliferative activity and adenomyoepithelial carcino-
ma. 
Tissue diagnosis: invasive, poorly differentiated adenomyoepithelial carcinoma. 
A Lower magnification shows the classic heterogeneous pattern of a myoepithelial tumor. 
Nuclei are bland except for the upper marginal area of the tissue fragment (direct smear).  
B High magnification drawing attention to dissociated cells exhibiting enlargement, irregular 
nuclear outlines, and high N/C ratio. A few isolated epithelial cells and cell clusters show 
unequivocal malignant features. 

Fig. 1.60  Smooth muscle actin: conventional smear. The immunoreactivity for smooth mus-
cle actin clearly separates the positive myoepithelial strands from the negative epithelial 
areas in a large tumor fragment of an adenomyoepithelioma. Note the nonspecific faint light-
pink staining reaction in the cytoplasm of epithelial cells (upper left) (Pap-prestained direct 
smear, low magnification)

Fig. 1.61  Smooth muscle actin: liquid-based preparation. The same immunoreactive pattern 
can be achieved on tumor cells in liquid-based preparations (Pap-prestained ThinPrep speci-
men, high magnification).
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Fig. 1.62  Angiolipoma. 
Example of an angiolipoma: branching capillary-sized vessels surrounding groups of lipo-
cytes and single lipoid cells (FNAB, direct smear,, Pap stain, low magnification).

Figs. 1.63 and 1.64 Granular cell tumor.
Two examples of granular cell tumors displaying typical cytologic features and immunocyto-
chemical/cytochemical properties. FNAB of nodular breast lesions was initially performed. 
Direct smears were Pap-stained.

Fig. 1.63A–C  (case #1) A 37-year-old woman presented with a small (about 10 mm in dia
meter), firm, distinctly outlined nodule in her left breast. A With cytology, the lesion present-
ing loosely arranged cell clusters and isolated cells. The tumor cells exhibit abundant, ill-de-
fined, uniform round to polygonal granular and somewhat fragile cytoplasm. Round to oval 
nuclei having indistinct nucleoli and evenly distributed granular chromatin. B An antibody 
for S100 protein decorates the tumor cells in the perinuclear area ( Pap-prestained smear).  
C Special stain for PAS displays a diffuse cytoplasmic reaction (Pap-prestained smear).

Fig. 1.64  (case #2) Low magnification of another granular cell tumor focuses on the pro-
nounced cytoplasmic fragility of the tumor cells and their tendency to degenerate. Note 
single cells with enlarged, hyperchromatic, and polymorphic nuclei (upper right) (low mag-
nification).

Fig. 1.65  Tietze syndrome.
A 59-year-old woman presented with a painful small palpable nodule located close to the 
sternum. Physical investigation and radiography suspected a tumorous lesion in the upper 
inner quadrant of the right breast. Sonography provided no additional information. 
The FNAB sample is hypocellular, disclosing a few small-sized fibrolipomatous fragments 
and activated fibroblasts (arrow). 
Cytomorphologic features together with clinical and reevaluated sonographic findings pro-
vide a conclusive diagnosis of Tietze syndrome (no further work-up) (direct smear, Pap stain, 
higher magnification).
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1.3.1.1  Infiltrating Ductal Carcinoma 
of the Common Type (Figs. 1.66–1.71)

Microscopic Features 
The samples are usually of a high cellularity and exhibit an 
overall monomorphic cell pattern. The tumor cells are of in-
termediate size and show unequivocal features of malignan-
cy but usually indistinct nucleoli. Relative to our cytodiag-
nostic procedure, we refer to this tumor type as the common 
type of breast carcinoma; it is encountered in about 80% of 
all FNAB samples. 
zz Tumor cells present: 
{{ As cohesive groups, gland-like arrangements and 
three-dimensional dense clusters that are, at least par-
tially, sharply demarcated.
{{ Nuclear overlapping and loss of polarity are striking. 
Shoe-/boot-formed and V-shaped clusters are conspi
cuous. 
{{ A single-file cellular arrangement is frequent as indi-
vidual epithelial cells in varying numbers. Clustered 
and single cells with eccentrically placed nuclei and 
triangular cytoplasm resulting in a plasmacytoid ap-
pearance are common. 

zz Nuclei exhibit:
{{ A size of three to four erythrocytes.
{{ Round to oval shapes with smooth and wrinkled mem-
branes. In many cases, large numbers of malignant 
nuclei show molding and cleaving.

{{ Either hyperchromasia or dyschromasia (lightly pink 
or blue); in any case, they differ from the staining of 
benign nuclei in the same smear. 
{{ Often distinct nuclear clearing, possibly nuclear 
grooves and inclusions.
{{ Increased N/C ratio. 

zz Chromatin texture is variable:
{{ Most frequently, dense and finely granular. Uneven 
distribution with a shift to one side of the nucleus is 
highly characteristic of malignancy (Fig. 1.82B).
{{ Coarsely granular.
{{ Dense and almost patternless, sometimes dusty or 
glassy.

zz Nucleoli are absent in a large number of nuclei. If present, 
nucleoli are small and inconspicuous. 
zz Cytoplasm:
{{ Densely structured, cyanophilic with Pap stain.
{{ Triangular and eccentric, leading to a plasmacytoid ap-
pearance of the single cells.
{{ Target-like inclusions with a centrally located core of 
mucus are pathognomonic.

zz Myoepithelial cells are absent in both clusters as well as in 
the background material, except in cases where carcino-
ma is accompanied by a benign mammary epithelial tis-
sue. 
zz Necrosis is infrequent in cytologic samples of this tumor 
type. 

Section 1.3 
Breast: Fine-Needle Aspiration Biopsy 

Intraepithelial Neoplasia

Malignant Lesions
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The cytomorphologic key features are classified into two ca
tegories, shown in Table 1.3.1.

To us, this setting proved to be a rational basis for diag-
nosing breast carcinoma on FNAB samples provided that at 
least three proving features from three different categories 
and one indicative feature are present. False-positive diagno-
ses are practically eliminated, and the sensitivity for detec
ting a carcinoma has not lowered. Other categorical ap-
proaches in reporting results of breast FNAB have been 
published earlier [45, 65, 68, 104].

Differential Diagnosis
zz As stated in Sect. 1.2.11.3.2, p. 22, sclerosing adenosis 
may pose problems in excluding an invasive carcinoma. 
Aspirates of sclerosing adenosis may exhibit many iso-
lated cells as well as cells in small clusters or in rows 
similar to frank carcinoma due to the substantial sclerotic 
stromal changes (Fig. 1.45A). 
zz A florid benign epithelial proliferation may partly match 
the cytologic criteria of carcinoma cells.
zz Epithelial and soft tissue cell changes due to irradiation 
often strongly mimic carcinoma cells, especially in com-
bination with a paucity of cells and fragments of connec-
tive tissue (Fig. 1.43). In such cases, a bioptic or exci-
sional investigation is indispensable. Immunocytochemical 
tests for pancytokeratin can distinguish activated fibro-
blasts from epithelial cells, but not benign from malignant 
cells. 

Caution
zz Benign sclerosing breast conditions and actinic 

changes on epithelial and soft tissue cells can strong-
ly mimic breast carcinoma.
zz Cytologic smears only presenting individual carcino-

ma cells may occur (Fig. 1.70). A malignant lympho-
ma has to be excluded, particularly in cases where a 
large breast nodule is detected in an elderly woman 
(see Sect. 1.3.15, p. 65). 
zz A US-guided FNAB for carcinoma smaller than 15 

mm may yield scarce material, causing difficulties in 
assessing a definite diagnosis: 
–  Targeting of small lesions is difficult in certain cases. 
–  Small malignant disorders can exhibit a stronger 	

fibrosis and sclerosis than voluminous tumors, 
and less pronounced nuclear atypias.

–  Small carcinomas are commonly of the monomor-
phic cell type (see Sect. 1.3.1.2, below)

1.3.1.2  Infiltrating Ductal Carcinoma of the 
Monomorphic Small-Cell Type (Figs. 1.72–1.75)

Microscopic Features 
Carcinoma of the monomorphic cell type comprise up to 
10% of all aspirates in institutions that perform large num-
bers of US-guided FNABs on small, nonpalpable breast le-
sions:

Table 1.3.1  Breast cancer common type: classification of cytomorphologic features into two categories: definitive and indicative of 
malignancy

Features Definitive of malignancy Indicative of malignancy

Chromatin pattern Dense and finely granular or inconspicuous – 
homogeneous 

Shifted to one side of the nucleus

Nucleus 
–  Margin

 –  Staining

Multiple wrinkling saw-blade-like or molding/cleaving
Hyperchromasia or
dyschromasia (light pink-blue) or
nuclear clearing

Individual cells 	
–  Shape

–  Size

Dense triangular cytoplasm frayed or plasmacytoid, and 
nuclear changes as described

Enlarged compared to benign cells

Cell clusters Nuclear overlapping and loss of polarity

Shoe-/boot-shaped and/ or V-shaped and/or small rows 
(single-file-like) 

Cytoplasm Target-like inclusions 
Core of mucus

Myoepithelial cells Absent
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{{ Carcinoma cells are small, exhibiting an overall mono-
morphic pattern.
{{ The nuclear size does not exceed the diameter of two to 
three erythrocytes.
{{ The architectural and cellular criteria are identical, as 
listed above, but less distinct.
{{ A diagnosis of malignancy is based upon single cells 
and clusters with pathognomonic changes in cell-rich 
smears.

Differential Diagnosis
Possible pitfalls include a few benign, and malignant lesions:
zz Benign proliferative breast lesions composed of mainly 
small cells must be differentiated from carcinoma of the 
small-cell type.
zz Pilomatrixomas (synonym: Malherbe calcifying epitheli-
oma) are benign tumors of the hair follicle that form firm 
nodules in the subcutaneous tissue. They may easily be 
misdiagnosed as a small-cell carcinoma of the mammary 
gland, especially in cases of voluminous intramammary 
lesions mainly composed of proliferating basaloid cells in 
the low presence or complete absence of the typical sha
dow (ghost) cells (derived from mature squamous cells) 
(Fig. 16.7). Due to microcalcification, the lesion may also 
be suspected of being cancerous on mammography [77].
Pilomatrixoma that develops from the skin of the breast is 
extremely rare [5]. The diagnostic problems for cytolo-
gists are well known from pilomatrixoma that originate 
from anatomic sites other than the breast [92]. 
zz Small and monomorphic cell-type mammary cancers that 
have hyperchromatic nuclei and a tendency to appear in a 
chain formation should include the possibility of a meta-
static small-cell carcinoma, most probably of pulmonary 
origin (Fig. 1.75A). Clinical evaluation and immunocyto-
chemical tests (IC) should lead to a final diagnosis: IC 
pattern of small-cell lung carcinoma includes nuclear 
positivity for TTF-1 and cytoplasmic positivity for neuro-
endocrine markers (e.g., CD56, synaptophysin, and chro-
mogranin A), and a negative immunoreactivity for hor-
mone receptors (ER, PR).

Caution
zz Lobular carcinoma and low-grade ductal intraepi-

thelial neoplasia appear in many cases as monomor-
phic cell type (Figs . 1.77, 1.78, 1.79, 1.80) .
zz Small breast carcinomas (< 15 mm) exhibit essential-

ly a monomorphic cell pattern.
zz An FNAB of small tumors may yield hypocellular 

samples that prevent a definite diagnosis of malig-
nancy.

1.3.1.3  Infiltrating Ductal Carcinoma 
of the Large-Cell Type (Fig. 1.76)

Microscopic Features 
This tumor type is readily recognized as malignant in most 
cases.

{{ Highly cellular specimen.
{{ Loose aggregates of large polymorphic, highly atypical 
cells. Numerous isolated cells.
{{ Irregular nuclei, indentations and folding, coarse chro-
matin, hyperchromasia, mitotic activity.
{{ Large nucleoli, often multiple.
{{ Increased N/C ratio. The cytoplasm is bizarrely shaped 
and fragile.
{{ A necrotic background is common.

Differential Diagnosis
Tumorous or nontumorous florid benign and atypical epitheli-
al proliferation, proliferative nipple duct adenoma with necro-
sis, marked lactational changes of the benign mammary epi-
thelium, and actinic changes of epithelial and soft tissue cells 
should not lead to a false-positive diagnosis. Benign nuclear 
features, benign cyto-architecture of cell aggregations, and the 
presence of myoepithelial cells are characteristic features that 
exclude malignancy (see Sect. 1.2.11, p 21, and Table 1.2.1.).

1.3.2  Infiltrating Lobular Carcinoma  
(Figs. 1.77 and 1.78)

1.3.2.1  Classic Lobular Carcinoma 

General Comments and Microscopic Features
zz The cytologic assessment of lobular carcinoma fails in 
many cases due to a strong fibrosis, which yields inade-
quate aspirates comprised of disassociated small tumor 
cells with subtle pleomorphism [78].
zz Furthermore, the cytologic differential diagnosis of ductal 
versus lobular invasive carcinoma is difficult. There are 
frequently overlapping cytologic features with lobular 
and ductal carcinoma and borderline lesions. However, 
some of the features are more characteristic of one entity 
than the other. Features that may be helpful in this respect 
have been compiled and discussed in several reports in the 
literature [18, 24, 33, 35, 57, 75].
zz The cellular and architectural characteristics of the classic 
variant of lobular carcinoma most frequently mentioned 
and generally in agreement with our own diagnostic poli-
cy are:
{{ A rather low cellularity.
{{ The cell picture consisting of predominantly dissociated 
small to medium-sized tumor cells, distinct single-file-
like formations, and a lack of large tumor cell clusters.
{{ Eccentric nuclei, mucus containing cytoplasm (signet 
ring cells may be overt) and frequent targetoid inclu-
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sions with a mucoid central core. Many cells show 
scant cytoplasm.
{{ Vesicular nuclei frequently with molding and cleaving 
(cleaving is in many cases difficult to identify). 
{{ Chromatin is finely dispersed and nuclear clearing is 
pronounced.
{{ Tiny nucleoli, if any.

Caution
Intracytoplasmic targetoid-type lumina are not a speci
fic criterion for lobular carcinoma. They may infrequent-
ly be observed in ductal carcinoma and exceptionally in 
proliferative breast disease [15].

Additional Comments and Immunocytochemistry
zz Differentiation between lobular and ductal invasive carci-
noma in mammary FNAB is of minor importance in rou-
tine cytology practice. However, the recognition of the 
lobular tumor entity may become important in cases of 
cytologic tumor samples that are distant from the breast, 
such as axillary lymph nodes with negative or equivocal 
mammary imaging results.
zz Immunocytochemical positivity for CK7 and CK34be-
taE7 and negativity for E-cadherin indicate lobular carci-
noma. Technical problems leading to negative immunore-
activity for E-cadherin have to be excluded.

1.3.2.2  Variants of Invasive Lobular Carcinoma 
[6, 16]

zz Pleomorphic lobular carcinoma share a variety of cyto-
logic features with the classic types, such as cytoplasmic 
inclusions with mucus and cell clustering (single-file-pat-
tern), but there is greater cellularity, a larger cell size, and 
nuclear pleomorphism. A misdiagnosis of duct carcinoma 
is possible. This tumor type is more aggressive than the 
common-type lobular carcinoma. 
zz Invasive lobular carcinoma with a solid, alveolar, and 
mixed type exhibit the same cellular characteristics as the 
classic tumor type. These subtypes cannot be classified 
properly based on cytology.

1.3.3  Intraepithelial Neoplasia  
(Carcinoma in Situ)

1.3.3.1  Ductal Intraepithelial Neoplasia

zz Cytopathologists increasingly encounter cytologic sam-
ples from ductal carcinoma in situ / ductal intraepithelial 
neoplasia (DCIS/DIN) when nonpalpable small lesions 
have been aspirated by image guidance. A high percent-
age of detected cancers in mammography screening pro-

grams are DCIS [82]. In our institution, our experience 
has shown that DCIS may sporadically appear as a large 
and palpable nodule or may even expand throughout the 
whole gland in rare cases. 
zz In several studies [11, 54, 81, 83, 97], it has been demon-
strated that in situ disease may exhibit characteristic cyto-
logic features, and invasive cancer may be reliably diag-
nosed and differentiated from DCIS. However, the authors 
also emphasize that an invasive component in a DCIS 
cannot be excluded from cytologic criteria alone.

Microscopic Features
{{ Cytologic samples aspirated from DCIS show a high 
cellularity and a homogeneous cell population without 
myoepithelial cells.

Low-grade DCIS: (Figs. 1.79 and 1.80):
{{ A monotonous population of monomorphic small to 
medium-sized cells arranged mainly in clusters and 
combined with a high cohesiveness is highly suspi-
cious for DCIS. There is an absence of tubular aggre-
gates.
{{ An obvious loss of nuclear polarity of the atypical cells.
{{ Nuclear atypias are the same as those listed in Table 
1.3.1, p. 57, but are less pronounced.

High-grade DCIS (Fig. 1.81):
{{ Pleomorphic malignant cells as described for infiltra
ting ductal carcinoma of the large-cell type (see Sect. 
1.3.1.3, p. 58). The background of the smear is often 
dirty with necrosis (comedo necrosis) and associated 
with apoptotic and degenerated tumor cells.

Caution
zz Atypical epithelial cells admixed to fragments of con-

nective tissue (fatty or fibrous) are not a reliable indi-
cator for tumor invasion [52].
zz A distinction between DCIS and invasive carcinoma 

is not reliably based on cytologic features. However, 
low-grade DCIS in particular may exhibit a characte
ristic cytologic pattern that allows a tentative diag-
nosis. 

1.3.3.2  Lobular Intraepithelial Neoplasia

Lobular carcinoma in situ / lobular intraepithelial neoplasia 
(LCIS/LIN) is rarely encountered in a preoperative FNAB of 
the breast because the entity does not present as a palpable 
nodule or as a distinct lesion in mammography and sono
graphy studies. Ustün and coauthors documented the cyto-
morphologic features of lobular in situ carcinoma in the  
literature and postulated that there are “no reliable criteria 
that help to differentiate pleomorphic and dissociated lobular 
carcinoma in situ from invasive lobular carcinoma” [101].
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1.3.4  Tubular Carcinoma (Figs. 1.42 and 1.82)

Tubular carcinoma is a well-differentiated carcinoma with 
an excellent overall prognosis.

However, the bland appearance of cells and sheets leads to 
limitations in the cytodiagnosis with regard to malignancy 
and specific tumor typing. An evaluation of large tumor series 
suggests that tubular carcinoma may be recognized or at least 
be suspected if distinct cytologic criteria are considered [26].

Microscopic Features and Differential Diagnosis
{{ Nuclear atypia are similar to those seen in lobular car-
cinoma: a slight variation in size with nuclear mem-
brane irregularities. Chromatin is thinly dispersed and 
staining is bright. No hyperchromasia and generally 
small nucleoli.
{{ Solitary cytoplasmic vacuoles are occasionally seen.
{{ Cohesive flat sheets without myoepithelial cells are 
predominant. Additional three-dimensional tubular 
structures are recorded in many cases. Cell dissociation 
is uncommon.

Many types of hyperplastic breast disorders such as micro-
glandular adenosis or microglandular-like breast lesions can 
lead to a misdiagnosis [20] (Fig. 1.42). 

Some malignancies may also be considered in the diffe
rential diagnosis of tubular carcinoma: adenoid cystic carci-
noma, low-grade papillary neoplasia, and invasive mono-
morphic ductal carcinoma [26].

Caution
zz As tubular carcinoma tends to be relatively small, a 

myoepithelial component originating from the sur-
rounding benign mammary gland tissue is common.
zz Components of ductal intraepithelial neoplasia (DIN, 

DCIS) occuring adjacent to tubular carcinoma can 
likewise be encountered in cytologic aspirates.
zz However, in some instances tubular carcinoma itself 

seems to contribute to the presence of myoepithelial 
cells [10].

1.3.5  Papillary Carcinoma 

Papillary breast carcinoma can be observed as intracystic or 
ductal invasive papillary carcinoma and carcinoma in situ as 
well. This tumor accounts for less than 1% of all breast malig-
nancies but is seen in a higher percentage in the male breast [9].
1.	 Distinguishing a benign papilloma from a low-grade pap-

illary carcinoma is difficult in most cases. In addition, cy-
tologically unequivocal benign-looking papillary tumors 
may already exhibit a focal invasion on surgical excision. 
Therefore, each unambiguous papillary tumor and each 
suspected papillary carcinoma must undergo an excisio

nal biopsy. For further comments and a microscopic des
cription, see Sect. 1.2.14, p. 23 (see also references indi-
cated in Sect. 1.2.14, p. 23) (Figs. 1.49 and 1.83).

2.	 Less well-differentiated papillary carcinoma are identi-
fied by distinct architectural features and cellular atypia 
(Fig. 1.84).

Microscopic Features
{{ Cytologic samples are highly cellular.
{{ Three-dimensional papilliform clusters and true com-
plex papillary fragments with fibrovascular cores are 
diagnostic.
{{ An atypical cell population that comprises columnar 
cells, either single or in palisade arrangement should 
also be diagnostic of papillary carcinoma (or at least 
raise suspicions). 
{{ Cells of less well-differentiated papillary carcinoma 
are larger than those of low-grade papillary tumors and 
have an increased N/C ratio.
{{ Nuclear indentations, coarse chromatin, hyperchroma-
sia, and conspicuous nucleoli are helpful in assessing 
frank malignancy.
{{ A presence of myoepithelial cells can be disregarded 
together with the overall cytopathologic setting.
{{ A necrotic background and hemosiderophages may be 
present above all in intracystic proliferating neoplasms.

Caution
zz Micropapillary carcinoma of the breast is an unusual 

variant of invasive ductal carcinoma exhibiting cyto-
logically with a pseudopapillary cell arrangement. 
zz In addition, a small number of mucinous carcinomas 

may reveal the cytologic equivalent of a histologic 
micropapillary pattern. The cytologic features should 
be recognized, this tumor variant is known to have 
an aggressive clinical behavior [32, 48, 72].

1.3.6  Mucinous (Colloid) Carcinoma  
(Figs. 1.85 and 1.86) 

General Comments
zz Mucinous carcinoma constitutes of 1–6% of all breast 
carcinomas. In histology, a pure variant of mucinous car-
cinoma is distinguished from a mixed variant; separation 
of the two tumor types is important because of the favor-
able prognosis of the pure variant [95]. Carcinoma is con-
sidered colloid type if at least 50% of the lesion is com-
posed of extracellular mucus [87]. 
zz It is not possible to differentiate cytologically between pure 
and mixed variants of mucinous carcinoma as needle sam-
pling cannot represent the whole volume of the lesion. 
Therefore, it may be appropriate to render cytologic diagno-
sis as breast carcinoma with partial mucinous differentiation.
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Microscopic Features
{{ Three-dimensional sharply outlined cell balls, flat 
sheets, and single cells floating in a thick mucinous 
material, often concentrically condensed (correspon
ding to the pure variant of mucinous carcinoma). Ad-
ditional findings with ductal carcinoma-type cells not 
floating in mucus correspond to the mixed variant. Mu-
cus stains pink, pale blue, or cyanophilic with the Pa-
panicolaou staining procedure.
{{ Occasional signet-ring cells.
{{ Nuclei demonstrate a slight degree of atypia. They are 
bright and vesicular, lack hyperchromasia, and occa-
sionally have a grooved membrane. 
{{ Rare nucleoli.
{{ Most of the scattered tumor cells exhibit the same ma-
lignant features that have been described for ductal car-
cinoma.

 
Differential Diagnosis
zz Mucocele-like lesions (MLL) are cysts containing mucus 
and may rupture into the surrounding tissue: cytologic 
samples show scant cellularity and monolayered sheets 
with an absence of nuclear atypia. In cases with additional 
florid or atypical ductal proliferation, the cytologic fea-
tures may particularly overlap with mucinous carcinoma 
[14]. An excisional biopsy is advised in all equivocal cases 
[102, 105]. For further comments, see Sect. 1.2.8.3, p. 19.
zz A marked myxoid stromal change in fibroadenoma could 
be misinterpreted as mucus. However, in most cases the 
epithelial key features of fibroadenoma (cell groups with 
finger-like branching and naked nuclei) are evident.
zz Mucinous eccrine carcinoma is a rare malignant tumor of 
the skin with slightly atypical cells suspended in mucin. 
They occur in the axillary skin or present themselves as a 
metastasis in an axillary lymph node, which may lead to sus-
picions of a metastatic mucinous mammary carcinoma [96].

1.3.7  Medullary Carcinoma ( Figs. 1.87 and 1.88)

General Comments
Medullary carcinoma accounts for around 5% of all breast 
carcinomas. The patients have a high survival rate compared 
to patients with an ordinary invasive ductal breast cancer, 
despite its malignant appearance and poor biological mar
kers: cytometric analyses yield marked aneuploidy and a 
high S-phase fraction, and most medullary carcinomas are 
negative for ER and PR [95]. The most conspicuous feature 
of this type of breast cancer is the pronounced lymphoplas-
macytic infiltrate in the supporting and surrounding stroma.

Microscopic Features
{{ Highly cellular smears.
{{ The unequivocal malignant cells are arranged in clus-
ters but mainly in syncytial sheets. Large numbers of 
individual scattered tumor cells and stripped nuclei.

{{ The nuclei are enlarged with variations in size and 
shape, a coarse chromatin pattern, and prominent poly-
morphous nucleoli. The cytoplasm varies in size and is 
most often vacuolated and fading away at the periph-
ery.
{{ Numerous lymphocytes, plasma cells and occasional 
neutrophilic granulocytes are present in the back-
ground, intimately admixed with carcinoma cells.

Differential Diagnosis
The differential diagnosis includes several different tumor 
entities. It is important to take into consideration that lym-
phocytes and plasma cells can be seen in various breast le-
sions. Lymphocytosis may be part of a high-grade ductal 
carcinoma or may originate from an intramammary lymph 
node, from a metastasis in an intramammary lymph node, or 
from a malignant lymphoma [40, 74]. Further rare potential 
cytodiagnostic pitfalls have been reported in the literature 
[85].

Immunocytochemistry (Fig. 1.88)
zz Negativity for ER and PR is reported in different series. 
zz In a recent publication, Milde and coauthors showed that 
a reliable classification of medullary carcinoma cannot be 
attained from using a large panel of immunocytochemical 
markers [58].
zz Positive immunoreactivity for pancytokeratins and nega-
tivity for CD45 (LCA) of large malignant cells exclude 
large-cell non-Hodgkin lymphoma (NHL). 
zz The mixed lymphoid population is in most cases readily 
recognized as reactive and benign. In equivocal cases, an 
adequate immunopanel for lymphoid cells and poly-
merase chain reactions using nuclear DNA obtained from 
cytologic samples can differentiate between a benign and 
malignant lymphoproliferative process.

1.3.8  Breast Carcinoma Comprising 
Voluminous Granular or Clear and 
Vacuolated Cytoplasm 

Such tumors are rarely encountered in cytologic practice. 
The cellular features alone may not be distinctive enough  
for an accurate diagnosis in individual cases. The most inter-
esting tumor types concerning FNAB cytology are briefly 
described, including differential diagnostic considerations:

1.3.8.1  Apocrine Carcinoma (Fig. 1.89)

Apocrine carcinoma should be diagnosed when the tumor 
cells are clearly recognizable as apocrine-type epithelium 
with an abundant eosinophilic granular cytoplasm. A large 
cytoplasm with dense eosinophilic staining may also be di-
agnostic for this tumor type. A wide range of incidence and 
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prognosis is reported in the histologic literature due to a lack 
of clearly reproducible features for apocrine carcinoma diag-
nosis [95]. An update of apocrine mammary lesions has re-
cently been published [64].

Microscopic Features
Hallmarks:

{{ Abundant cytoplasm with sharply defined margins. 
{{ Variable eosinophilic granulation, frequently coarse 
granules - PAS positive.
{{ Large, round, and vesicular eccentrically located  
nuclei. 
{{ Nuclei may be rounded or multilobated and contain 
(multiple) prominent nucleoli.
{{ Dense eosinophil staining, foamy, or vacuolated cyto-
plasm is possible.
{{ Cyst formation is usual.

Immunocytochemistry 
Most apocrine tumor cells do not express estrogen or proges-
terone receptors, but many of them show positivity for an-
drogen receptors [51, 95].

Differential Diagnosis 
zz Apocrine neoplasms exhibiting numerous cells with a 
prominent foamy and vacuolated cytoplasm can be con-
fused with lipid-rich carcinoma (staining positive for neu-
tral lipids). 
zz Carcinoma with squamous differentiation may mimic 
apocrine carcinoma.
zz Granular cell tumor (glycogen content and immunocyto-
chemical reactivity for S-100) is another lesion with 
prominent cytoplasmic granularity that may be confused 
with apocrine carcinoma (see Sect. 1.2.18, p. 26) (Fig. 
1.63).
zz Apocrine carcinoma of the axilla originating in the local 
apocrine glands can lead to a false diagnosis of an axillary 
metastasis of apocrine breast carcinoma.

Caution
zz Both apocrine carcinoma and secretory carcinoma 

(see Sect. 1.3.8.2, see below) may masquerade as be-
nign hormonally stimulated cell populations during 
pregnancy and lactation and vice versa.
zz Distinguishing between cells from a monomorphic 

apocrine carcinoma and those from a benign apo-
crine metaplastic lesion may be difficult.

1.3.8.2 Secretory Carcinoma [29, 49, 86]

This tumor occurs more frequently during the first three de-
cades of life and therefore it has also been designated as ju-
venile carcinoma. However, secretory carcinomas are also 

diagnosed in prepubescents and elderly women. Secretory 
carcinoma can be reliably diagnosed on FNAB samples if 
the characteristic cellular features with an abundance of sec
retory material are present.

Microscopic Features and Cytochemistry 
Cytologic hallmarks:

{{ Several authors describe grape-like clusters with mu-
cous globular structures and single globuli. These 
globular structures consist of vacuolated cells contain-
ing large cytoplasmic inclusions of a secretory product.
{{ The grape-like clusters correspond to microcystic and 
microfollicular patterns in histology.
{{ Only sparse extracellular mucus in an otherwise clean 
background.
{{ Absence of significant cellular atypia. 

Cytochemistry renders a diffuse positivity for mucin with 
Alcian-blue stain and periodic acid Schiff (PAS) diastase re-
sistance.

1.3.8.3  Lipid-Rich Carcinoma [2, 31, 41] (Fig. 1.90)

A lipid accumulation in the cytoplasm of common breast car-
cinomas is well known. Lipid has been shown to be a secre-
tory product; it does not reflect a cytoplasmic accumulation 
of lipoid masses due to cellular degeneration [95]. Therefore, 
a breast neoplasia should only be designated as a lipid-rich 
carcinoma when virtually all tumor cells harbor abundant 
lipid causing a unique cytoplasmic vacuolization. 

Microscopic Features and Cytochemistry 
Cytologic hallmarks:

{{ Large cells with abundant rounded cytoplasm due to 
abundant fat storage. Lipid droplets should be consid-
ered if the cytoplasm exhibits a mix of multiple small 
and large well-defined vacuoles.
{{ Cells often occur singly and occasionally clustered.
{{ The eccentrically located nuclei have clumped or fine-
ly granular chromatin and prominent nucleoli.

A diagnostic key feature for lipid-rich carcinoma is evidence 
of Oil-red-O positively stained lipid droplets in almost all of 
the cells. The cytochemical reaction to establish the presence 
of lipid must be performed on air-dried slides. Pap-stained 
slides, previously fixed in 95% ethanol, lose the reactivity 
for neutral fat.

Differential Diagnosis
The pathognomonic cytologic features should distinguish 
this tumor type from other breast carcinoma entities. How-
ever, a distinct cytoplasmic granularity in a large number of 
lipid-rich carcinoma cells could give rise to a misinterpreta-
tion of apocrine carcinoma (Fig. 1.91). 



631.3  Breast, FNAB:  Intraepithelial neoplasia, Malignant tumors

1.3.8.4  Clear Cell (Glycogen-Rich) Carcinoma 
[3, 17, 80]

Microscopic Features and Cytochemistry
The varying cytomorphologic appearances of glycogen-rich 
clear cell carcinoma (GRCC) often prevent an accurate diag-
nosis. A demonstration of glycogen is essential for definitive 
GRCC diagnosis.
Cytologic hallmarks:

{{ A mixed cell pattern comprising clusters, loose groups, 
and single cells.
{{ Large cells with abundant optically clear cytoplasm, 
which contains abundant glycogen. 
{{ The nuclei exhibit hyperchromasia, varied irregularity 
of shape and may be eccentrically located. The nuclear 
pleomorphism matches that of common breast carcino-
mas (see Table 1.3.1, p. 57).
{{ Cytoplasm is finely granular and contains no lipids or 
mucins. Eosinophilic granularity may be occasionally 
observed. 

For a definitive GRCC diagnosis, most tumor cells must 
show abundant cytoplasmic PAS-positive granular material, 
which is sensitive to diastase digestion. A PAS–diastase reac-
tion can be performed on standard Pap-stained preparations. 
 
Differential Diagnosis
zz Glycogen-rich carcinoma share many cytologic features 
with those of other breast tumors; the greatest overlap is 
with the lipid-rich carcinoma (see Sect. 1.3.8.3, p 62). 
zz Other lesions that can be confused with GRCC are: high-
grade ductal breast carcinoma (large-cell type), secretory 
carcinoma, clear cell neuroendocrine tumors, apocrine tu-
mors, metastatic renal cell carcinoma, and other rare be-
nign and malignant entities that have a large and clear 
cytoplasm [3]. 
zz Glycogen-rich carcinoma may be combined with other 
types of breast carcinoma.

1.3.9  Adenoid Cystic Carcinoma  
[21, 25, 79, 94] (Fig. 1.92) 

Adenoid cystic carcinoma (ACC) is a rare variant of breast 
carcinomas and is known to have a favorable prognosis. Cy-
tologic features of the cribriform type are similar to its coun-
terpart in the salivary glands.

Microscopic Features
Cytologic hallmarks:

{{ Presence of two cell types - epithelial and myoepithe-
lial, the latter are prominent.
{{ Samples are cell rich. 
{{ Three-dimensional, well-outlined, thick and nest-like 
clusters composed of small basaloid myoepithelial 

cells and scattered foci of larger eosinophilic cells. The 
cells are arranged around cores of homogeneous acel-
lular material.
{{ Cells are generally small and uniform, exhibiting mi-
nor nuclear atypia and scant cytoplasm.
{{ Numerous bipolar naked cells may occur singly in the 
background.
{{ Basement-membrane-like cylinders and spherical 
structures are common as background material. The 
acellular material is translucent with Pap-stain and 
metachromatic with MGG or Diff-Quik stain.

Immunocytochemistry 
zz Adenoid cystic carcinoma show variable positive immu-
noreactivity according to the heterogeneous cellularity. 
The immunoreactions on the myoepithelial cells are posi-
tive for smooth muscle actin, S-100 protein, calponin, and 
p63. Pancytokeratins (e.g., MNF-116) along with low- 
and high-molecular-weight CKs reveal a positive reaction 
in larger epithelial cells. 
zz Quinodoz and coauthors refer to the diagnostic utility of 
immunocytochemical studies using the collagen alpha 
(IV) chain antibody on cytologic material with suspected 
adenoid cystic carcinoma of the breast [73].

 
Differential Diagnosis
zz Distinction of benign collagenous spherulosis from ACC 
is very difficult in cytologic preparations with a low cel-
lularity and spheres associated with small benign epithe-
lial cells. 
zz Spherulosis could possibly be confused with adenoid cys-
tic carcinoma. 
zz Breast carcinomas of the ductal type with secretory mate-
rial within their dilated glands, and cribriform carcinoma 
may mimic adenoid cystic carcinoma.

1.3.10  Metaplastic Carcinoma  
[47] (Figs. 1.93 and 1.94)

Definition and General Comments
zz Metaplastic carcinoma is an unusual tumor (<1% of all 
breast malignancies). Metaplastic carcinoma is a hetero-
geneous group of breast carcinomas and includes areas of 
squamous, spindle, chondroid, and osseous metaplasia. 
zz Carcinoma with predominant pseudosarcomatous meta-
plasia are difficult to separate from true sarcoma by cyto
logy. They are highly malignant with poor survival.

Microscopic Features
{{ In most cases, the cytologic samples exhibit highly 
atypical and large tumor cells.
{{ A mixture of frank carcinoma cells and cells with a 
mesenchymal-like appearance should give rise to an 
accurate cytologic diagnosis.
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{{ Carcinoma cells are morphologically similar to those 
in invasive ductal carcinoma and in breast carcinoma 
of the large-cell type. 
{{ Spindle tumor cells may be relatively bland or may ex-
hibit sarcomatoid features. The latter are large and ex-
tremely pleomorphic, with bizarre nuclei and a vacuolated 
cytoplasm. They may show phagocytotic activity as well. 
{{  Atypical histiocyte-like multinucleated cells and fibro-
blast-like cells are frequent; intracytoplasmic vacuoles 
and debris are common.
{{ Chondroid and chondrosarcomatous differentiation 
may also be discerned in cytologic material; chondroid 
cells with variable atypia are observed against a back-
ground of a myxoid/chondroid substance [37]. 
{{ Osseous substance is unlikely to be sampled using FNAB.
{{ Squamous metaplasia may show up as malignant squa-
mous cells with a deep eosinophilic cytoplasm.

Differential Diagnosis [89]
The differential diagnosis of metaplastic carcinoma should 
include: 
zz Tumors of mesenchymal origin: Pseudosarcomatous fas-
ciitis, fibromatosis, primary and metastatic sarcoma of the 
breast. 
zz Tumors of epithelial origin: Pleomorphic large-cell mam-
mary carcinoma, very poorly differentiated metastatic 
carcinoma (adenomatous or squamoid), and phylloides 
tumor comprising epithelial atypia.

Caution
Distinguishing between metaplastic carcinoma with a 
marked pseudosarcomatous proportion and primary or 
metastatic sarcoma of the breast is not possible using 
cytomorphological features alone.

Immunocytochemistry
In cases of malignant mesenchymal-looking tumors of the 
breast, metaplastic carcinoma has to be considered and 
should lead to immunocytochemical examinations for cyto-
keratin (pancytokeratin, CK5/6, etc.) (Fig. 1.94). A myoepi-
thelial differentiation can be supported by immunocyto-
chemistry for basal-cell-type CKs and with myoepithelial 
markers (SMA, S-100, p63, and others) [60].

1.3.11  Squamous Cell Carcinoma [27, 28]

The cytology is characterized by numerous malignant squa-
mous cells with the classic morphology identical to its coun-
terparts in many different organs:

{{ Densely keratinizing cytoplasm.
{{ Hyperchromatic dense nuclei and coarse or patternless 
chromatin, highly irregular nuclear membrane.
{{ Large polymorph nucleoli.
{{ Background necrosis.

The identification of this tumor type in a breast FNAB must 
always be followed by a search for other sources of a pri-
mary tumor. A diagnosis of primary squamous cell carcino-
ma of the breast should be accepted if no other primary tu-
mor localization has been found.

1.3.12  Carcinoma with Osteoclastic Giant 
Cells [13, 36, 103] (Fig. 1.95)

Invasive ductal carcinoma with osteoclast-like giant cells is 
an extremely rare variant of breast carcinoma. Most reports 
emphasize that the tumor is clearly recognizable as malig-
nant in cytologic samples.

Microscopic Features and Immunocytochemistry
{{ Smears show a biphasic component of malignant epi-
thelial cells and giant cells.
{{ The epithelial component is characterized by irregular 
clusters and cell dissociation.Nuclear pleomorphism 
generally is slight to moderate (see Table 1.3.1, p. 57).
{{ The giant cells are scattered between carcinoma 
cells exhibiting osteoclastic features: huge cells with 
abundant cytoplasm. The nuclei are crowded to one 
margin of the cytoplasm harboring one conspicuous 
nucleolus.

CD68 positivity, and negativity for cytokeratins and EMA, 
confirm a histiocytic origin of the giant cells.

1.3.13  Carcinoma with Neuroendocrine 
Differentiation [50, 60]

General Comments 
Breast carcinoma with neuroendocrine differentiation is de-
fined either by a focally typical growth pattern indicating 
carcinoid tumor or by immunocytochemical positivity of 
some of the tumor cells with neuroendocrine markers (e.g., 
chromogranin A, synaptophysin, and neuron specific eno-
lases (NSE)). The biological behavior of these tumors seems 
to be akin to morphologically similar carcinoma without 
neuroendocrine differentiation.

Microscopic Features
The characteristic growth pattern of the common type neuro-
endocrine tumor may be recognized both in histologic tissue 
sections and in cytologic smears:

{{ Monomorphic small to medium-sized cells in a rosette-
like and alveolar arrangement and isolated cells in the 
background. A few strongly enlarged cells with homo-
geneous nuclei and deep blue in color may be observed.
{{ The regular nuclei exhibit indistinct wrinkled margins 
and thinly dispersed chromatin.
{{ Cytoplasm may be indistinct, dense, or plasmacytoid. 
Fine eosinophilic granularity is frequently observed.
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Differential Diagnosis 
zz Cases with a preponderance of uniform small spindle 
cells should be suggestive of a pure endocrine tumor. 
Neuroendocrine tumors can metastasize into the mam-
mary gland. It is not possible to distinguish primary from 
secondary endocrine cancer on cytologic findings alone. 
The patient’s history and clinical information are essential 
for the final assessment. 
zz A small-cell pattern (oat cell type) should bring into con-
sideration a primary small-cell neuroendocrine breast 
cancer, a metastasis from lung cancer, or Merkel cell car-
cinoma [55].

Immunocytochemistry
zz All NETs are positive for at least one neuroendocrine 
marker such as CD 56 (NCAM), chromogranin A, synap-
tophysin, or NSE.
zz TTF-1 nuclear positivity is an indicator of a pulmonary 
origin of a NET. Most NETs of other origins, including 
the intestinal tract, are reported to show a negative expres-
sion; nevertheless, small-cell carcinoma from other sites 
may occasionally show a nuclear positive staining. 
zz It is important to always apply a panel of antibodies in 
order to help ascertain the primary site of neuroendocrine 
tumors [43, 53].

1.3.14  Infiltrating Breast Carcinoma:  
Further Rare Special Types

1.3.14.1  Inflammatory Carcinoma 
(Fig. 1.96 and 1.97)

Inflammatory carcinoma is defined as a presence of carci-
noma cells in the dermal lymphatic vessels followed by 
lymphedema and associated with pathognomonic clinical 
features. The most impressive clinical signs include erythe-
ma, edema, peau d’orange, and diffuse infiltration of the 
breast. FNAB is only indicated in selected cases, since a tar-
get lesion is not clearly discernible, neither clinically nor by 
imaging. It occurs haphazardly that FNAB hits isolated car-
cinomatous lymphatic vessels. Cytologic findings are those 
of less well differentiated invasive ductal carcinoma.

1.3.14.2  Paget Disease (Fig. 1.98) 

Paget disease appears as an eczema-like change of the nipple 
area and is occasionally combined with incipient ulceration. 
The lesion is morphologically determined by large carcinoma 
cells enclosed in deep layers of the epidermis and, in the ma-
jority of cases, is associated with underlying ductal intraepi-
thelial neoplasia (high grade). Paget disease is occasionally 
accompanied by a centrally located breast nodule indicative 
for association with invasive ductal type carcinoma.

FNAB is highly recommended to clarify the nature of a 
nodular lesion. Scraping of eczematous areas of the nipple 
would be ineffective in many cases due to the basal location 
of the tumor cells.

Microscopic Features and Differential Diagnosis
{{ Scraped cell material exhibit blood, squamous cells, 
possibly detritus, and (if the lesion is deeply ulcerated) 
sparsely isolated large pleomorphic cells.
{{ Nuclei are round with pronounced irregularities, coarse 
chromatin, hyperchromasia, and irregular prominent 
nucleoli.
{{ The cytoplasm is distinct, clear or densely structured.

zz Malignant melanoma has to be excluded in context with 
the clinical features. Melanoma cells typically are cyto-
keratin negative and positive for melanoma markers: 
Melan A, HMB-45, and S-100.
zz Scraping that surprisingly yields cell-rich smears with ma-
lignant cells lacking large cytoplasm should raise suspi-
cions of squamous carcinoma in situ (Bowen disease).

Caution
Intradermal tumor cells are encased in the basal epider-
mal layers, hence scraping of eczematous areas of the 
nipple will yield no carcinoma cells in most cases unless 
the lesion is ulcerated. 

1.3.14.3  Other Sporadic Carcinomas 

Acinic cell carcinoma [66], adenosquamous carcinoma, mu-
coepidermoid carcinoma [22, 70], breast carcinoma with 
choriocarcinomatous features [4], and other types are not 
further discussed. The lesions are expected to reveal similar 
cytoarchitectural features as those of their counterparts at 
other sites of the body.

1.3.15  Malignant Lymphoma and Myeloid 
Lesions

General Comments
zz Malignant lymphoma in the breast may be a form of pri-
mary extranodal lymphoma or part of a systemic disease. 
The majority of primary breast lymphoma are of the inter-
mediate or the high-grade type, and most of the dissemi-
nated lymphoma with breast involvement are of the low-
grade type [19].
zz Malignant lymphomas are observed within a wide age 
range of patients and exhibit clinically as a well-delinea
ted mass. In particular, voluminous breast nodules in el-
derly female patients raise suspicions of malignant lym-
phoma.
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zz The reader is referred to Sect. 15.3.“Lymph Nodes, Ma-
lignant Lesions,” p. 950, for detailed information on he-
matopoietic and lymphoid lesions.

1.3.15.1  High-Grade Non-Hodgkin Lymphoma: 
Homogeneous Cell Pattern (Figs. 1.99–1.102) 

The most frequent primary lymphoid tumor type in the breast 
is high-grade NHL. Diffuse large B-cell lymphoma account 
for the most frequent subtype in this tumor group followed 
by rare entities such as anaplastic large-cell lymphoma, 
Burkitt lymphoma, poorly differentiated plasmacytoma, T-
cell lymphoma, and others [62, 67, 71, 91, 98].

Microscopic Features
{{ Tumor cells are single but may also be grouped loosely 
or in dense clusters, mimicking epithelial neoplasia 
(Figs. 1.99 and 1.100A).
{{ The cytologic samples are highly cellular with a wide 
morphologic spectrum of large pleomorphic cells, and 
a variable admixture of small and medium sized atypi-
cal lymphoid cells. 
{{ The nuclei are irregular with indentations, coarse chro-
matin, hyperchromasia, and single or multiple pleo-
morphic nucleoli. Clear and multilobated nuclei should 
raise the possibility of T-cell NHL. 
{{ Variable cytoplasm in size and density.

Additional Analyses and Differential Diagnosis 
zz FNAB specimens containing blastic-cell-type NHLs are 
easily classified as malignant. Yet, due to a low incidence 
of this tumor type, they may be misdiagnosed as poorly 
differentiated mammary carcinoma or as medullary carci-
noma by cytologic evaluation alone. To avoid unneces-
sary surgical procedures, it is highly recommended to 
confirm an equivocal cytologic judgment by application 
of a basic immunopanel:

−− Carcinoma stain positive for pancytokeratins (e.g., 
MNF-116); 

−− NHL stains positive for CD45 with few exceptions 
(Fig. 1.100B).

zz Histology remains the major diagnostic tool for exact 
lymphoma typing. Still, it may be desirable to achieve a 
more precise cytology-based subclassification of lympho-
ma in patients in whom management without additional 
invasiveness is more suitable. The information can be 
achieved by an adjuvant set of immunocytochemical 
markers (IC) and by molecular genetic analyses on cellu-
lar material from FNAB, provided that a substantial num-
ber of slides are available. 
Selected lymphoma types along with their diagnostic 
characteristics are briefly mentioned below: 

−− Diffuse large B-cell lymphoma (Fig. 1.100): Varied 
positive staining for pan-B-cell markers (CD20, 

CD79a), BCL-6 nuclear positivity in a high proportion 
of cases, MIB-1 (usually high proliferative index), 
CD30-positive in anaplastic variants. Translocation 
t(14;18) in a minority of cases.

−− Anaplastic large-cell lymphoma: CD30 usually positive, 
variable staining for CD45, T-cell markers, EMA and 
ALK. Translocation t(2;5) in a majority of cases [62].

−− Burkitt lymphoma  (Fig. 1.101): Positivity for CD20, 
CD10, BCL-6, and MIB-1 (proliferative index nearly 
100%). Negativity for CD5 and BCL-2. Characteristic 
cytoplasmic vacuolization and large numbers of starry-
sky cells.

−− Plasma cell neoplasm (Fig. 1.102): CD38 and CD138 
positive. CD45 and CD20 mostly negative!

−− Multilobated T-cell lymphoma: Multilobated T-NHL ex-
hibit a pale cytoplasm and large nuclei of irregular con-
figuration due to multilobation and hypersegmentation. 
Hyperchromasia and chromatin structure tends to be in-
distinct, and large nucleoli are frequent. T-cell NHL are 
identified by strong positive reactions of the tumor cells 
for CD45 (LCA) and variable positive immunostaining 
with T-cell antibodies (CD3, CD4, CD5, CD7, CD8). 
Sometimes CD30 positivity. The rare variant of multilo-
bated B-NHL (IC: B-cell markers positive) and Hodgkin 
disease with Hodgkin/Reed-Sternberg cells (IC: CD15, 
CD30, PAX5 positive) should be excluded [71].

zz Primary and metastatic neoplasms in the breast, which 
may be mistaken for large-cell lymphoma are amelanotic 
melanoma and sarcoma. Melanomas are suspected in 
most cases by the cytomorphologic characteristics and 
definitely determined by positive immunostaining for me-
lanocytic markers. Sarcoma demonstrate negative immu-
noreaction for CD45 and immunopositivity for mesen-
chymal markers.

Caution
zz FNABs with large numbers of pleomorphic malig-

nant cells, whether isolated or clustered, call for basic 
immunostains to distinguish lymphoma from carci-
noma.
zz NHL of the large blastic-cell type may exhibit cellular 

groupings and clustering mimicking carcinoma.
zz Plasmablastic lymphoma reveal negative immuno

staining for CD45 and frequently for CD20. 

1.3.15.2  Non-Hodgkin Lymphoma of the 
Mixed Cell Type and Hodgkin Lymphoma [91, 98].

General Comments
zz NHL of low or intermediate grade is very difficult to dis-
tinguish from inflammatory conditions. Pseudolymphoma 
particularly induces pleomorphic lymphocytic patterns 
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composed of mature and immature T and B lymphocytes 
with plasmacytoid features (see also Sect. 1.2.6, p. 18) 
(Fig. 1.24). 
zz A similar pattern of activated lymphoid cells is observed 
as concomitant population in classical Hodgkin lympho-
ma. Absence of the pathognomonic multinucleated Reed-
Sternberg cells and mononuclear Hodgkin cells in aspi-
rates will make a definitive diagnosis difficult.

Microscopic Features
Cellular hallmarks of mixed-cell-type NHL are comparable 
to lymphocytes in benign reactive lymphoid disorders:

{{ Small lymphoid cells exhibit slightly enlarged irregu-
lar and angulated nuclei. 
{{ The nuclei of small reactive and neoplastic lymphoid 
cells stain somewhat darker than bland lymphocytes. 
{{ The chromatin pattern is dense and granular. 
{{ A large number of nuclei contain distinct irregular  
nucleoli. 

Additional Analyses
zz Demonstrating the neoplastic nature (monoclonality) of 
lymphocytes requires immunocytochemical T/B enumer-
ation or flow cytometric analysis (FCM). However, it is 
unlikely to separate inflammatory conditions from malig-
nant lymphoma in many lymphoid breast disorders, due to 
a pronounced proliferation of B lymphocytes in benign 
lesions.
zz Polymerase chain amplification (PCR) is a reliable meth-
od to assess clonality in lymphoid proliferations where 
immunocytochemical analyses are not diagnostic. Bear in 
mind that monoclonal rearrangement of the IgH gene and 
T-cell receptor gamma gene using PCR has been de-
scribed in single cases of pseudolymphoma [12].
zz A subclassification of lymphoma on FNAB samples may 
be desirable in rare cases due to clinical requirements. 
Fluorescence in situ hybridization (FISH) is an excellent 
method to recognize chromosomal translocations, among 
others, of the following lymphoma subtypes: lymphoma 
of follicle center cell origin: t(14;18) and mantle cell lym-
phoma: t(11;14).
zz Hodgkin-typical malignant cells, if present, are immuno-
cytochemically positive for CD15, CD30, and PAX5 and 
negative for CD45.

Caution
zz Mammary infiltration of Hodgkin lymphoma may 

present itself as a mixed reactive lymphoid cell popu-
lation lacking the typically malignant Reed-Stern-
berg and Hodgkin cells.
zz Lymphoid populations of benign breast pseudolym-

phoma may occasionally exhibit monoclonal gene 
amplification by PCR.

1.3.15.3  Myelogenic Sarcoma 
[7, 59, 63, 69, 90] (Figs. 15.103 and 15.104)

Foci of so-called myelogenic sarcoma or granulocytic sar-
coma (chloroma) may develop in the breast as a solid tumor 
mass. These rare lesions may accompany or even precede 
myelomonocytic leukemias; the patient’s history and a gen-
eral clinical examination support a proper diagnosis. 

Myeloid cells show distinct immunopositive staining for 
myeloperoxidase.

Microscopic Features and Differential Diagnosis
zz Immature and blastic myelogenic sarcoma, monocytic leu-
kemia:
{{ Tumor cells are large and reveal mostly lobated or his-
tiocytoid clear nuclei. The cytoplasm is vacuolated or 
granular. 

It is difficult to distinguish such a tumor from large-cell 
malignant lymphoma, undifferentiated carcinoma, and 
malignant melanoma. 
zz Mature variant:
{{ The mixed pattern comprising myeloid precursors, im-
mature granulocytes, and megakaryocytic elements 
should be differentiated from extramedullary hemopoi-
esis (Fig. 15.102). 

More information is provided in Sects. 15.3.22, p. 975, and 
15.3.23, p. 975.

1.3.16  Malignant Mesenchymal Lesions 
[1, 60, 89]

zz Nonepithelial tumors are rarely observed in FNAB breast 
samples. The cytologic aspirate will yield sparse cell ma-
terial inadequate for diagnostic purposes in many cases. If 
possible, cell blocks should be made from a part of the 
material.
zz An epithelioid transformation of miscellaneous soft tissue 
sarcoma could lead to a misinterpretation of invasive duc-
tal breast carcinoma.
zz A list of selected tumor entities as presented below, may 
be helpful for cytodiagnostic considerations. Very unusu-
al sarcomas and those with no specific differentiation are 
not mentioned.

1.3.16.1  Malignant Fibrous Histiocytoma / 
Undifferentiated Pleomorphic Sarcoma  
[89] (Fig. 1.103)

Many variants of this histogenetically ill-defined tumor type 
exist including pleomorphic, giant cell, myxoid, and inflam-
matory types. Metaplastic carcinoma has to be excluded. 

Cellular elements may show a positive immunoreaction 
for various mesenchymal markers. A few cells may also ex-
press cytokeratin [60].
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Caution
Be cautious of a tumor diagnosis in postirradiation pa-
tients!

1.3.16.2  Liposarcoma

Lipoblasts are the key feature! The pleomorphic and myxoid 
variant of liposarcoma should not cause any diagnostic prob-
lems with benign lipomatous tumors. In contrast, well-dif-
ferentiated liposarcoma (lipoma-like liposarcoma) is mainly 
composed of lipocytes without nuclear atypia causing diag-
nostic uncertainties. Pleomorphic lipoma may lead to a false-
positive tumor diagnosis [46]. Liposarcoma may be a com-
ponent of malignant biphasic neoplasms.

1.3.16.3  Leiomyosarcoma [34]

Moderate to severe atypia and increased mitotic activity are 
key diagnostic features of a malignant leiomyomatous tu-
mor. Leiomyosarcoma has to be distinguished from meta-
plastic carcinoma and malignant phyllodes tumors.

Tumor cells are immunocytochemically positive for myo-
genic markers such as smooth muscle actin and desmin, and 
negative for cytokeratins. 

1.3.16.4  Malignant Myoepithelioma [84, 99].

This tumor exhibits a similar cell pattern as sometimes ob-
served in leiomyosarcoma.

Tumor cells show immunopositivity for smooth muscle 
actin and desmin. A positive immunoreaction is also shown 
for keratin (MNF-116), S100-protein, and vimentin. 

1.3.16.5  Angiosarcoma [39, 44] (Fig. 1.104)

Low-grade angiosarcoma displays minimal cellular atypia; 
distinction from hemangioma is not possible.

Identification of intracytoplasmic hemosiderin deposits is 
not a reliable feature for angiomatous tumors. It may be im-
possible to distinguish angiosarcoma from cell change after 
radiotherapy.

Neoplastic endothelial cells are immunopositive for 
CD31, CD34, and factor VIII and negative for cytokeratins.

1.3.16.6  Malignant Schwannoma [56, 93] (Fig. 1.105)

Schwannoma, particularly those with epithelioid cell fea-
tures (loosely clustered large cells with abundant polygonal 
cytoplasm and possibly with a granular appearance) are dif-

ficult to distinguish from other types of malignant tumors, 
especially pleomorphic carcinoma, amelanotic melanoma, 
and stromal sarcoma.

A correct classification could be possible on FNAB samp
les if enough material is available to allow the use of an ap-
propriate immunocytochemical panel comprising neuron-
specific enolase, glial fibrillary acidic protein, cytokeratin, 
S-100 protein, and melanoma-associated antigens.

1.3.16.7  Osteogenic Sarcoma [100]

The following cytologic features may suggest osteosarcoma: 
smears with pleomorphic cells, spindly shaped to oval; back-
ground with scarce or abundant amorphous material, sugges-
tive of osteoid; osteoclast-like giant cells and stromal frag-
ments; in some cases cartilage may also be present. Primary 
metaplastic carcinoma of the breast often harbors foci of os-
teogenic and chondromatous tissue.

More information on malignant soft-tissue tumors (selected 
entities) is provided in Sect. 17.2, “Soft Tissue and Bone: 
Malignant Lesions,” p 1092.

1.3.17  Metastatic Cancers (Figs. 1.106–1.110)

General Comments
zz Neoplasms metastatic to the breast are not frequent; the 
rate is clinically observed in up to 2% of breast neoplasms 
[88]. An FNAB diagnosis of metastatic breast disease is 
essential in order to avoid unnecessary breast surgery and 
to start an immediate search for the primary lesion, clini-
cally and using imaging techniques. 
zz Ancillary studies, and in particular immunocytochemis-
try, are mandatory in equivocal cases in order to assess a 
definitive diagnosis.
zz The most common metastatic cancers in the female breast 
are: melanoma, lung cancer, ovarian carcinoma, and soft-
tissue sarcoma followed by gastrointestinal and genitouri-
nary tumors [30]. Malignant lymphoma should not be 
considered as true metastasis: these tumors are either pri-
mary (primary extranodal lymphoma) or part of a system-
ic disease.
zz Carcinoma in the prostate is the most common metastatic 
disease in the male breast.
zz Further comments on differential diagnoses between pri-
mary and secondary breast malignoma can also be found 
in the preceding sections of this chapter. 
zz Contralateral primary breast cancer should be interpreted 
as a second primary tumor rather than a metastatic disorder.

Immunocytochemistry [38]
Primary breast carcinoma exhibits a relatively selective 
immunopanel: 
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−− CK7 +.
−− Estrogen and progesterone receptors + (Figs. 1.4 and 1.5).
−− Mammaglobin + (this marker is not very sensitive).
−− GCDFP (gross cystic disease fluid protein) +. It is a poor-

ly sensitive but highly specific marker if carcinoma of the 
salivary gland, skin adnexa, and prostate are excluded 
[42].

−− CK20 negativity.

Metastatic tumors: In order to distinguish metastatic lesions 
from primary breast cancers, the most important immunore-
actions and immunopanels are as follows:

−− Melanoma is recognized by the specific melanoma mar
kers Melan A, HMB-45, and S-100.

−− Ovarian cancer shares many positive immunoreactions 
with breast cancer (e.g., steroid receptors, CK7). Positi
vity for CK20 may suggest mucinous ovarian adenocarci-
noma. CA125 is not a reliable marker; however, a nega-
tive reaction suggests breast carcinoma.

−− Pulmonary carcinoma. TTF-1 positivity excludes breast 
primary (Fig. 1.107B). Steroid receptors may also be spo-
radically expressed in lung cancer cells. 

−− Colon cancer exhibits strong positivity for CK20 and of-
ten nuclear positivity for CDX-2.

−− Adenocarcinoma of prostate should be diagnosed without 
problems by application of specific antibodies against 
PSA and prostatic acid phosphatase (PAP).

−− Malignant lymphoma cells are positive for CD45 (LCA) 
and negative for cytokeratins. (special lymphoma types, 
see Sect. 1.3.15, p. 65).

1.3.18  Male Breast: Malignant Neoplasms 

zz Male breast carcinoma accounts for 1% of all mammary 
cancers.
zz Male breast carcinoma may be related to gynecomastia in 
rare cases. 
zz Mammary cancers in men generally present themselves a 
decade later than in women, with a median age of 63 
years, and a lower incidence of bilaterality in comparison 
to the incidence in females [23].
zz The large varieties of female breast carcinoma may also 
be seen in the male breast. Male breast carcinomas are 
morphologically indistinguishable from their female 
counterparts (Fig. 1.72). Papillary carcinoma appears 
more frequently in men than in women. A series of papil-
lary neoplasms along with their cytologic features has re-
cently been presented by Reid-Nicholson and coauthors 
[76]. Malignant soft-tissue tumors have rarely been ob-
served [8, 61].
zz Metastatic prostatic carcinoma in the breast exhibit un-
equivocal (organ-typical) cytologic criteria of malignancy 
in most cases: large uniform tumor cells including distinct 
vacuolated and granular cytoplasm, round nuclei with 

densely packed granular chromatin, and a large eosino-
philic nucleolus.
The positive immunocytochemical reaction for PSA and 
PAP is diagnostic for a metastasis of prostate cancer.
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Figs. 1.66–1.71 Infiltrating ductal breast carcinoma of the common type.
Characteristic cytoarchitecture and cytomorphology of breast carcinoma is demonstrated  
using different preparation and staining techniques on fine needle aspirates.

Fig. 1.66A–C  (case #1) Malignant cell clusters: Varying cytoarchitecture using different 
methodologies. A Conventional smearing and Pap staining convincingly shows: 
– 	 peculiar shape and partially well-defined delineation of a malignant three-dimensional cell 

cluster (arrows). 
–	 single-file cellular arrangement (arrowhead) (high magnification). 
B Air-dried smear and Diff-Quik method gives a better impression of nuclear polymorphism 
and cytoplasmic features (high magnification). C Liquid-based preparation (ThinPrep) usu-
ally provides altered cytoarchitecture and cellular shrinkage, causing diagnostic problems or 
leading to a false-negative diagnosis (lower magnification).

Fig. 1.67A, B  (case #2) Cellular details of carcinoma cells are presented at high magni
fication in direct smear and liquid-based preparations. Both specimens are Pap-stained.  
A A conventional smear exhibits the classical cytoarchitectural, nuclear and cytoplasmic fea-
tures of breast carcinoma (see Table 1.3.1, p. 57). B In the ThinPrep specimen, nuclear irregu-
larities such as cleaving, molding, and grooves appear less distinct (due to nuclear shrinking), 
and nucleoli appear enlarged.

Fig. 1.68  (case #3) Another fine-needle aspirate of a breast carcinoma has been processed 
using the the ThinPrep technique. The picture shows well-preserved structural details of 
loosely aggregated and dispersed carcinoma cells (high magnification)
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Fig. 1.69  (case #4) The three most characteristic variants of malignant cell clusters occur-
ring in conventional smears from breast carcinoma are presented (low magnification, Pap 
stain): 

−− Shoe-shaped structure (lower left);
−− Gland-like cell arrangements (center);
−− Single-file rows (upper right). 

Fig. 1.70  (case #5) FNAB of a breast carcinoma. Conventional smear (Pap stain) solely 
composed of isolated carcinoma cells showing distinct plasmacytoid features. Note both ec-
centric rounded nuclei and triangular cytoplasmic shape (high magnification).

Fig. 1.71  (case #6) Detail of an aspirate specimen (Pap stain) shows nuclear clearing 
(arrows) of the tumor cells and fragile cytoplasm. Chromatin clearing is a typical nuclear 
feature of breast carcinoma.
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Figs. 1.72–1.75 Infiltrating ductal breast carcinoma of the monomorphic small-cell 
type.
Morphologic key features are shown in FNABs of primary breast lesions and of a metastatic 
cancer.

Fig. 1.72  (case #1) FNAB of a tumor mass in a 61-year-old man’s breast. Lower magnifi-
cation demonstrates clusters of a small-cell breast carcinoma composed of a monotonous 
small-tumor-cell population. Both clusters and single cells exhibit the characteristic features 
of malignant transformation. Note the presence of microcalcification on the right (conven-
tional smear, Pap stain).

Fig. 1.73  (case #2) A female breast carcinoma composed of extremely small tumor cells. 
The low magnification shows monomorphic neoplastic cells lacking conclusive malignant 
features at first glance. However, the homogeneity of the cell population, cellular arrange-
ment in rows, eccentric nuclei and nuclear clearing indicate malignancy (conventional speci-
men, Pap stain, lower magnification).

Fig. 1.74  (case #3) A second example of breast carcinoma composed of small tumor cells. 
Detail shows several morphologic properties indicating malignancy such as cellular arrange-
ment in rows, focally sharply outlined cell clusters, loss of nuclear polarization, nuclear 
clearing, eccentric nuclei, occasional low N/C ratio, and psammoma body (top) (direct smear, 
Pap stain).
	

In cases of small (monomorphic) cell breast carcinoma, diagnosis of malignancy is based 
upon cytologic smears rich in tumor cells in combination with careful cytologic evalua-
tion regarding definitive signs of malignancy.

Fig. 1.75A, B  (case #4) FNAB of an enlarged axillary lymph node in a female patient suf-
fering from a breast carcinoma of the small-cell type. A The small uniform tumor cells may 
mimic both lymphocytes and cells from other (metastatic) small-cell neoplasms (lower mag-
nification): 
–	 Note indicators for small-cell carcinoma: compact cell ball (bottom right), rows of small 

cells (arrows), and immunoreactivity for MNF-116 (see Fig. 1.75B).
–	 Note specific indicators for breast carcinoma: dense finely granular chromatin, nuclear 

clearing, and cytoplasmic vacuoles (arrowhead). 
B Immunoreactivity for pancytokeratin MNF-116 (Pap-prestained ThinPrep specimen) ex-
cludes lymphoid cells. 

Fig. 1.76  Breast carcinoma of the large-cell type.
A ThinPrep specimen contains a cell population of large carcinoma cells. Nuclei exhibit mac-
ronucleoli and coarse clumping chromatin, unlike breast carcinomas consisting of common 
or small tumor cells (FNAB, Pap stain, high magnification).
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Figs. 1.77 and 1.78 Infiltrating lobular carcinoma.
Cytologic key features of invasive lobular carcinomas of the breast are highlighted in aspi-
rates from two patients. Direct smears were Pap-stained. 

Fig. 1.77  (case #1) Numerous isolated tumor cells: the cell population is devoid of a myo-
epithelial component. The overall cell pattern is monotonous in appearance. Note finely dis-
persed chromatin, nuclear clearing, distinct nuclear irregularities, indistinct nucleoli, intracy-
toplasmic vacuoles, and plasmacytoid features (low magnification). 

Fig. 1.78  (case #2) Both loosely cohesive and compact clusters exhibiting characteristic fea-
tures including sharp demarcation and single-file cell arrangement. Many of the cells show 
intracytoplasmic vacuoles occasionally containing pink-stained mucus (low magnification). 
Examples of target-like cytoplasmic inclusions (targetoid cells) are shown in Fig. 1.67A.

Figs. 1.79 and 1.80 Low-grade ductal intraepithelial neoplasia (low-grade DCIS/DIN). 

Fig. 1.79  Low grade ductal intraepithelial neoplasia is characterized by a monotonous cell 
population. Cells are usually arranged in large cohesive clusters, but very low magnification 
exhibits loss of nuclear polarity and isolated cells with eccentrically positioned nuclei (ar-
rows) (FNAB, direct smear, Pap stain). 

Fig. 1.80  Higher magnification shows a very uniform epithelial cell population. The absence 
of myoepithelial cells, loss of polarization, nuclear overlapping, and dissociating cells with 
eccentric nuclei are suggestive of a low-grade neoplasia (low-grade DCIS or low-grade inva-
sive carcinoma) (FNAB, direct smear, Pap stain).

One needs to keep in mind that the monotony or homogeneity of an epithelial cell popu-
lation (lack of a myoepithelial cell component) comprising subtle nuclear atypia is suspi-
cious of malignancy. One has to examine the smear preparation(s) carefully in order to 
establish the malignancy-characteristic nuclear outline (wrinkling, molding, and partial 
loss of the membrane).

As a rule, cytology cannot distinguish between DIN and invasive carcinoma. In indivi
dual cases, however, specific morphologic features may differentiate DIN from invasive 
neoplasia.

Fig. 1.81  High-grade ductal intraepithelial neoplasia (high-grade DCIS/ DIN)
Example of a high-grade ductal intraepithelial neoplasia. In general, features of clusters and 
single cells are the same as described for infiltrating ductal carcinoma. The background with 
apoptotic bodies, necrosis, and inflammation (upper right) is consistent with comedo-type 
DCIS (or invasive necrotic carcinoma). (FNAB, direct smear, Pap stain).
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Fig. 1.82A, B  Tubular carcinoma.
A 49-year-old woman presented with a palpable lesion in her left breast. FNAB was per-
formed, direct smears were Pap-stained.
Cytologic diagnosis: low-grade (monomorphous type) breast carcinoma, most likely tubular 
variant. 
Histology: tubular carcinoma was verified by subsequent histologic examination of the ex-
cised tumor mass. 
A Numerous three-dimensional clusters containing tubules are encountered at low magnifica-
tion. The population of small tumor cells appear monomorphic and monophasic, suggesting 
malignancy; the isolated cells show eccentric nuclei. B High magnification shows signs of 
nuclear malignancy including mild irregularity in size and shape, finely granular chromatin, 
and distinct nuclear clearing (yet only scarce irregularities of the nuclear outline!). Note the 
impressive presentation of the nuclei in a three-dimensional ballooned fashion, and the shift 
of chromatin to one side of the nucleus. Myoepithelial cells are absent.

Fig. 1.83  Well-differentiated papillary carcinoma.
A 46-year-old woman presented with a small lesion (< 1cm in diameter) in the recessus 
axillaris of her left breast. FNAB was performed. Direct smears were Pap-stained . The low 
magnification shows a branching papillary cluster composed of uniform cuboidal to colum-
nar cells with evidently bland nuclei. A marginal palisading of columnar cells is seen (ar-
rowheads). A fibrovascular core is present but not always in focus (arrows). It is difficult to 
determine whether the small dark nuclei belong to apoptotic epithelial cells or are of myoepi-
thelial origin. (For comparison see also Figs. 1.49, 1.50, 1.51: benign intracystic/intraductal 
papillomas).
Tentative cytologic diagnosis: the cytologic differential diagnosis includes papilloma and 
well-differentiated intraductal papillary carcinoma. A conclusive cytologic diagnosis is not 
possible. 
Tissue diagnosis (excisional biopsy): low-grade intraductal papillary carcinoma. 

Fig. 1.84A, B  High-grade papillary carcinoma. 
A 44-year-old woman presented a sanguineous nipple discharge of short duration. A deep-
seated lesion was detected by sonography and examined by ultrasound-guided FNAB. Direct 
smears were Pap-stained.
Cytologic diagnosis: poorly differentiated papillary carcinoma (verified by excisional biopsy). 
A Low magnification showing a classical papillary cluster composed of a fibrovascular core 
and palisading columnar cells. The papillary fragment and the smaller papilliform clusters 
(absent fibrovascular core, lower left) exhibit irregular arrangement of the epithelial cells, 
nuclear overlapping, nuclear polymorphism, and a high N/C ratio. B High magnification 
displays highly atypical/ malignant epithelial cells. 
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Figs. 1.85 and 1.86 Mucinous carcinoma. 
Two examples of a mucinous breast carcinoma. Both women presented with a palpable 
nodular breast lesion clinically suggestive of carcinoma. FNABs were performed and direct 
smears were prepared (Pap stain).

Fig. 1.85  (case #1) Low magnification shows a background of abundant thick (usually con-
centrically structured) mucinous material interspersed with numerous cohesive three-dimen-
sional epithelial clusters. 

Fig. 1.86  (case #2) High magnification of an epithelial cluster reveals a homogeneous popu-
lation of small and medium-sized cells. Single tumor cells are available (not depicted), while 
bare bipolar nuclei (myoepithelial cells) are absent. Note nuclear overlapping, dense granular 
and coarse chromatin, and occasional highly irregular nuclear contours (arrow).

Figs. 1.87 and 1.88 Medullary carcinoma.
FNAB of medullary carcinoma usually provides highly cellular smears. An example exhibits 
the characteristic cytologic features of this tumor entity. 

Fig. 1.87  Large malignant cells are mainly arranged in syncytial sheets, cytoplasmic borders 
are ill defined. The pleomorphic and hyperchromatic nuclei contain very prominent nucleoli. 
The background contains numerous small lymphocytes (direct smear, Pap stain, high mag-
nification).

Fig. 1.88  The typically admixture of lymphocytes and carcinoma cells is visualized best by 
immunocytochemical staining using leukocytic marker CD45. 
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Fig. 1.89  Apocrine carcinoma. 
A 46-year-old woman presents with a nodular lesion in her left breast having a history of 
surgical excision at the same location two years ago (histologic diagnosis at that time: fib
rocystic disease). Fine-needle aspirate contains cohesive flat sheets (cobblestone cell ar-
rangement) consisting of tumor cells exhibiting abundant dense eosinophilic cytoplasm with 
distinct borders (rarely in focus). The varying nuclear spacing and the variability in nuclear 
and nucleolar size and shape are the most important discriminatory features against a benign 
apocrine lesion (Pap stain, low magnification). 
Cytologic and subsequent tissue diagnosis: invasive breast carcinoma, apocrine variant (apo-
crine carcinoma).

Figs. 1.90 and 1.91 Lipid-rich carcinoma. 
Two examples of lipid-rich carcinoma; the potential diagnostic dilemma is discussed.

Fig. 1.90  (case #1) A 64-year-old woman with a palpable tumor mass in her right breast. 
FNAB revealed the classic cytologic features of a lipid-rich carcinoma. A homogeneous epi-
thelial cell population showing several single tumor cells with rounded nuclei and abundant 
rounded cytoplasm containing small and medium-sized well-defined vacuoles (Pap stain, 
high magnification). 
Cytologic diagnosis: breast carcinoma of the large-cell variant, most likely lipid-rich carci-
noma.
Comment: it may be a challenge to distinguish the current tumor cell pattern from metastatic 
clear cell carcinomas and activated foamy histiocytes.
Histologic sections revealed Sudan-positive staining fat droplets in the cytoplasmic of the 
tumor cells confirming the diagnosis of lipid-rich carcinoma. The freshly excised tissue was 
tender and showed a yellow-white cut surface.

Fig. 1.91  (case #2) 56-year-old woman. Follow-up imaging studies revealed abnormalities 
in the left mammary gland, confirming a long-standing mastopathic lesion. An US-guided 
FNAB was routinely performed. Direct smears were Pap-stained (high magnification).
Cytologic diagnosis with erroneous typing: the initial diagnosis was apocrine carcinoma. The 
misinterpretation was caused by the notedly granulated cytoplasm and the large nucleoli. 
Tissue diagnosis: invasive carcinoma of lipid-rich variant.

Fig. 1.92  Adenoid cystic carcinoma.
High magnification shows the typical arrangement of the neoplastic cells around cores of 
translucent hyaline bodies. A biphasic cell population surrounding the hyaline material is 
evident: small cells with dark bipolar nuclei and larger cells with clear nuclei are distinguish-
able (FNAB, direct smear, Pap stain).
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Fig. 1.93 and 1.94 Metaplastic carcinoma.
Two different phenotypes of metaplastic breast carcinoma are presented.

Fig. 1.93  (case #1) A 57-year-old woman presented with fibrocystic breast disease, well 
established by imaging studies over a 2-year period. FNAB yielded numerous cell clusters 
consistent with common type breast cancer. Both bundles of atypical elongated cells (arrow) 
and superimposed cells exhibiting red-stained cytoplasm (arrowheads) are present (Pap stain, 
low magnification). 
Tentative cytologic diagnosis: metaplastic carcinoma of squamous type. 
Tissue diagnosis: metaplastic carcinoma with squamous and spindle cell differentiation.

Fig. 1.94  (case #2) Example of a metaplastic sarcomatoid carcinoma. Small clusters of car-
cinoma cells are embedded in a highly cellular sarcomatoid stroma. The malignant epithelial 
cells demonstrate positive immunoreaction for pancytokeratin (Lu-5), whereas the pseudo-
sarcomatous metaplastic spindle cells show a negative staining result (FNAB, immunostain 
Lu-5, high magnification).

Fig. 1.95A, B Breast carcinoma with osteoclastic giant cells.
FNAB of a rare breast carcinoma with osteoclast-like giant cells in a 59-year-old woman. 
There was no clinical information available. Direct smears were Pap-stained.
Cytologic and subsequent histologic diagnosis: carcinoma with osteoclastic giant cells. 
A Low magnification revealing a cellular aspirate composed of a biphasic cell population: 
dissociating small to medium-sized carcinoma cells and large multinucleated giant cells.  
B High magnification exhibits clearly malignant pleomorphic epithelial cells with high mi-
totic activity (one mitosis: arrow). The giant cells are morphologically different from the 
malignant epithelial cells: the nuclei of giant cells are crowded to one side of the voluminous 
cytoplasm, they are round to oval in shape showing osteoclastic features comprising smooth 
contour, evenly dispersed fine-granular chromatin, and a centrally positioned prominent nu-
cleolus. 
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Figs. 1.96 and 1.97 Inflammatory carcinoma. 
Both typical cytology and histology are shown.

Fig. 1.96  A 36-year-old woman presenting with a refractory mastitis puerperalis was re-
ferred to FNAB in order to confirm the clinical diagnosis. A direct smear was Pap-stained. 
The cytologic specimen was paucicellular containing a few clusters of a poorly differentiated 
malignant epithelial cells. Note the benign single cell (adjacent to the upper margin of the cell 
cluster) originating from a sebaceous gland of the skin (high magnification) 
Cytologic finding and clinical signs were suggestive of an inflammatory carcinoma. The diag-
nosis was histologically verified by tissue diagnosis (surgical excision of mammary cutane-
ous tissue) (see Fig. 1.97). 

Fig. 1.97  Lymphangiosis carcinomatosa cutis is readily apparent in the histologic section 
(arrows). 

Fig. 1.98  Paget disease. 
Imprint cytology (cut surface of excisional biopsy of the areola) disclosed a few large malig-
nant cells and an inflammatory background. One epithelial tumor cell is shown (arrow) (Pap 
stain, low magnification).



891.3  Breast, FNAB:  Intraepithelial neoplasia, Malignant tumors

1.98

1.97

1.96



1

90 Chapter  1    Breast

Fig. 1.99  Acute lymphoblastic leukemia (ALL). 
A 17-year-old woman presented with masses in both breasts (up to 6 cm in size). Diagnosis of 
ALL with successful treatment prior to the manifestation of breast masses 18 months before. 
FNAB of a breast mass shows tight aggregates and rows of small malignant lymphoblastic 
cells (MGG stain, low magnification).
Comment: lack of appropriate clinical information will give rise to a major diagnostic dilem-
ma (lymphoma versus small-cell carcinoma versus neoplasia of the small round cell tumor 
group).

Fig. 1.100A, B  Large blastic non-Hodgkin lymphoma. 
A 75-year-old woman presented with a tumor mass in her right breast suggestive of mastitis. 
Ultrasound-guided FNAB was done. Direct smears were stained according to the Papanico-
laou technique. A High magnification shows large neoplastic cells and background necrosis. 
Epithelial-like cell clustering and dense cytoplasm are suggestive of a poorly differentiated 
breast carcinoma. On the other hand, small and intermediate lymphocytes may be an indi-
cator for malignant lymphoma (arrows). B Immunocytochemical staining for CD45 deco-
rates both large malignant cells and small lymphocytes. Note the strong immunoreaction of 
background material characteristic in conventional smears. (Pap-prestained direct smear, no 
nuclear counterstaining).

Epithelial-like aggregation of malignant lymphoid cells represents a major diagnostic 
challenge (versus carcinoma) in standard cytology.

Fig. 1.101A–C  Burkitt lymphoma. 
A 45-year-old woman presented with a tumor at the periphery of her left breast associated 
with enlarged axillary lymph nodes. A Initial examination by aspiration biopsy provided the 
typical monotonous cell pattern of Burkitt lymphoma associated with tingible body mac-
rophages (center); only vague cellular aggregation (direct smear, Pap stain, high magnifi-
cation). B Immunostaining shows positive cytoplasmic reaction of the tumor cells for the 
B-cell marker CD20 (Pap-prestained ThinPrep specimen). Note the complete absence of 
background-immunoreactivity in liquid-based specimen. C Nuclear immunopositivity for 
MIB-1 (proliferation index: 94%) (Pap-prestained conventional smear). 
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Fig. 1.102  Plasmacytoma. 
An elderly woman with a positive history of relapsing plasmocytoma presented with a mass 
in her right breast. FNAB of the breast lesion shows manifestation of a lymphoid neoplasm 
consisting of atypical mature and immature (upper left) plasma cells (direct smear, MGG 
stain, high magnification).

Fig. 1.103  Epithelioid monophasic synovial sarcoma. 
A 77-year-old man presented with a mass in the area of his left mammary gland. US-guided 
FNAB was performed. A lower magnification shows a heterogeneous pattern composed of 
round and elongated malignant cells that are difficult to classify: carcinoma versus sarcoma 
versus lymphoma? Immunocytochemical workup (not shown) rendered negative reaction for 
pancytokeratin and leukocyte common antigen (direct smears, Pap stain).
Tentative cytologic diagnosis: most likely malignant mesenchymal tumor. An anaplastic carci-
noma with negative expression of epithelial immunomarkers cannot be excluded.
Tissue diagnosis: epithelioid monophasic synovial sarcoma.

Fig. 1.104  Relapsing angiosarcoma of the breast. 
Imprint cytology of the cut surface of an excisional biopsy reveals pleomorphic malignant 
spindle cells and necrosis. Histology correlated well with the cytologic findings enabling the 
diagnosis of angiosarcoma of the breast (Pap stain, high magnification).

Fig. 1.105  Malignant schwannoma.
FNAB reveals a homogeneous population of highly atypical cells characterized by pale nuc
lei with prominent irregularities. These features together with cytoplasmic granules suggest-
ed breast carcinoma or metastasis of a thyroid neoplasm. The negative immunoreactions for 
pancytokeratin and thyroglobulin (not shown), however, excluded the targeted neoplasms 
(direct smear, Pap stain, high magnification). 
Tentative cytologic diagnosis: pleomorphic malignant neoplasia, most likely of mesenchymal 
origin. Cytologic and immunocytochemical findings require tissue diagnosis.
Tissue diagnosis: malignant schwannoma, epithelioid variant.

Fig. 1.106  Malignant melanoma. 
Positive history of a metastatic pigmented melanoma in a 48-year-old woman. FNAB of a 
lump in the left breast shows a malignant tumor. The tumor cell population may mimic breast 
carcinoma of the large-cell type, but the conclusive diagnosis in the current case is based on 
strong pigmentation of the tumor cells (direct smear, Pap stain, high magnification).
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Fig. 107A,B  Non-small cell lung cancer.
Positive history of a non-small-cell lung cancer in a 49-year-old woman presenting with a 
nodular mass (2 cm in diameter) in her left breast. A FNAB of the breast lesion yields a cel-
lular specimen consisting of undifferentiated large carcinoma cells of the unclear type (direct 
smear, Pap stain, high magnification). B Immunostaining for TTF-1 (strong nuclear positiv-
ity) proved to be helpful in determining a definitive diagnosis of lung cancer metastasis 
(poorly differentiated adenocarcinoma).

Fig. 108  Prostatic carcinoma.
Positive history of a prostatic adenocarcinoma in a 78-year-old man presenting with a mass 
(4 cm in size) in his left breast. FNAB of the breast tumor showed characteristic cytomor-
phologic features of a moderately differentiated prostatic adenocarcinoma comprising regu-
larly arranged sheets of monomorphic tumor cells, nuclei exhibiting densely packed granular 
chromatin, barely visible nuclear membranes, prominent nucleoli, and well-defined cytoplas-
mic bodies The malignant tumor cells showed a strong positive immunoreaction for prostate 
acid phosphatase (not shown) (direct smear, Pap stain, high magnification).

Fig. 109  Small-cell lung cancer.
Breast metastasis of a small-cell carcinoma of the lung in a 48-year-old woman. The breast 
lump was detected during preoperative diagnostic evaluations. Tentative clinical diagnosis 
was fibroma or solitary cyst. FNAB revealed the classic architectural and cellular features of 
an oat cell carcinoma displaying single-file rows (lower left), typical chromatin texture (salt 
and pepper), both indistinct nucleoli and indistinct cytoplasmic rims (direct smear, Pap stain, 
high magnification). 

Fig. 1.110A,B  Medullary thyroid carcinoma.
A 23-year-old woman with a positive history of a medullary carcinoma of the thyroid pre-
senting with a nodule (15 mm in diameter) in her left breast. A US-guided FNAB reveals a 
monomorphic relatively bland cell population comprising three-dimensional irregular cell 
clustering. The cytoplasm is pale and ill-defined or spindle shaped. The cytoplasmic granules 
are faintly visible (arrows) (direct smear, Pap stain, low magnification). B Immunostaining 
was crucial in determining the primary tumor site: positive cytoplasmic reaction for calcito-
nin confirmed the metastatic nature of the mammary tumor. 
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1.4.1  Introduction

1.4.1.1  General Comments

zz Nipple discharge (ND) is uncomfortable for the patients, 
although the cause of it is usually benign [1, 3].
zz ND cytology is highly specific but not sensitive in the 
presence of cancer. Exfoliative cytology is only useful 
when yielding a positive result. The rate of false-negative 
results is high, because most breast cancers are not associ-
ated with nipple secretion. Accuracy of benign and malig-
nant diagnoses in ND is high compared with histopatho-
logic results [1, 3].
zz Epithelial cells in cytologic samples of ND show slight to 
severe degenerative alterations in a high percentage of 
cases. Therefore, a proper evaluation and an exact diagno-
sis are often difficult, particularly in hypocellular smears. 

1.4.1.2  Sanguineous Nipple Discharge

Sanguineous ND is not a sign of malignancy and is often 
caused by benign breast disorders (fibrocystic disease/fibro-
adenosis, duct ectasia, lactation) or benign tumors (e.g., pa
pilloma) [14, 23, 25, 26]. However, Das and coauthors ob-
served more epithelial abnormalities in sanguineous ND 
than in other types of secretion [1]. A bloody secretion raises 
a greater suspicion of an association with malignancy com-
pared to other appearances of ND [13].

1.4.1.3  Nipple Discharge of the Male Breast

ND is also observed in men, with gynecomastia the most 
common cause. Sanguineous ND in men should raise the 
possibility of breast carcinoma. Florid gynecomastia may 
easily lead to the misdiagnosis of carcinoma in ND due to a 
high cellularity and epithelial abnormalities [3, 6] (Fig. 
1.111).

1.4.1.4  Imaging and Sampling Techniques 
Related to Nipple Discharge

zz The following techniques are commonly used to evaluate 
patients who have ND in order to assess a tumorous lesion 
and to gain an adequate fluid specimen for cytological in-
vestigation [12, 15]: mammography, ultrasound, MRI, 
MR-ductography [4], galactography/ductography [21, 
22], ductoscopy and ductal lavage [2, 24], ductal lavage 
and nipple aspiration [7]. A tumorous process recorded by 
imaging should immediately be followed by image-gui
ded FNAB. 
zz Imprint of drops of the fluid onto one or multiple glass 
slides, obtained directly from the surface of the nipple, is 
the most simple sampling method. The drops are immedi-
ately smeared and fixed with a fixative medium or air 
dried. Larger amounts of fluid may be encountered in 
cases with abundant secretion following ductal lavage 
and/or nipple aspiration. The fluid is centrifuged and di-
rect smears or preparations by means of special tech-
niques are standardly produced and processed.

Section 1.4 
Breast

Nipple Discharge
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1.4.2  Pathogenesis of Nipple Discharge

1.4.2.1  Abnormal Nipple Discharge

Abnormal ND is associated with a wide range of benign dis-
orders primary or secondary to the mammary gland. 
zz Abnormal milk secretion (galactorrhea) may be caused 
by:

−− Brain lesions and pathologic conditions of endocrine 
organs [19].

−− Drugs such as oral contraceptives and psychopharma-
ca, among others. 

−− Mechanical stimulation of the nipple and sexual activi-
ties [11].

zz Milky discharge in newborns is a well-known phenome-
non. 
zz Bloody ND in infants has been frequently reported in the 
literature, in the past and recently [5].
zz In many patients the cause of discharge remains obscure.

1.4.2.2  Pathologic Nipple Discharge

Genuine pathologic ND is usually unilateral and may come 
from a single duct. Discharge occurs spontaneously and is 
either persistent or intermittent.

The most common causes of pathologic nipple discharge 
are inflammatory disease, fibrocystic lesion, and ductal  
ectasia followed by benign papilloma, and finally invasive 
carcinoma. The cytologic detection rate of invasive breast 
carcinoma in nipple aspirate fluid seems to be dependent on 
the extent of coexistent ductal carcinoma in situ [9].

1.4.3  Macroscopic and Microscopic 
Features in Correlation with Etiology 

1.4.3.1  Bland Smear

Bland smears may be encountered together with a large 
number of primary and secondary benign and malignant 
breast disorders. 

{{ Macroscopy: Yellow (serous) / grey / green-black. 
{{ Microscopy: Proteinaceous background in an acellular 
smear or together with a few foam cells and/or bland 
ductal epithelial cells is most often observed in ND cy-
tology.

1.4.3.2  Duct Ectasia (Fig. 1.112)

Duct ectasia is a focal dilatation of collecting ducts caused 
by obstruction and followed by an accumulation of secre-
tions. Sonography visualizes duct dilatation without diffi-
culty.

{{ Macroscopy: Multicolored sticky discharge is most 
characteristically (clear / green / brown /green-black), 
bloody aspect occurs occasionally [13]. 
{{ Microscopy: Large amounts of proteinaceous material 
and possibly cellular debris in the background of the 
smear. Large numbers of activated foam cells partly 
multinucleated and a few bland duct cells. 

1.4.3.3  Galactorrhea 

{{ Macroscopy: Characteristic milky fluid.
{{ Microscopy: Abundant lipoproteinaceous material, the 
background masses are interspersed with clear droplets 
of varying size. Many foam cells are present. Epithelial 
cells may be sparse or absent. Distinction of secretory 
active isolated epithelial cells from the foam cells may 
be difficult, immunostaining for CD68 (histiocytes +) 
is helpful in determining a definite diagnosis.

1.4.3.4  Infection / Inflammation 

A variety of bacteria, viruses, parasites, and fungi are  
causative agents of an inflammatory process [8, 10, 16]. Or-
ganisms may be identified by special stainings (e.g., Gram, 
Giemsa, PAS, Crocott, immunocytochemistry) and by DNA 
analyses [8]. Acid-fast bacilli may be identified by Ziehl-
Neelsen staining, auramine fluorescence, or DNA analysis 
[18].

{{ Macroscopy: ND can be serous, dirty-grey, sanguine-
ous, sticky / purulent depending on cellularity. 
{{ Microscopy: Neutrophils in varying numbers correlate 
with clinical mastitis. Foam cells and macrophages 
may also be present. Purulent discharge is caused by 
abscess, the cytologic samples show a vast amount of 
detritic neutrophils. Epithelioid histiocytes, giant cells, 
neutrophils, and necrosis can be a sign of tuberculosis.

1.4.3.5  Intraductal Papillomatous Neoplasia

Distinguishing between benign papilloma, low-grade papil-
lary carcinoma, benign florid ductal epithelial hyperplasia, 
and proliferative breast lesion with atypia is very difficult or 
impossible due to overlapping cytologic characteristics in 
benign and malignant papillary and papilliform prolifera-
tions [17] (Figs. 1.113–1.117). Definitive therapy is based on 
histopathologic results. 

However, sonography can visualize circumscribed intra-
ductal papillomatous lesions; together with corresponding 
cytology, a selective duct excision can be curative unless the 
lesions turns out to be invasive by histology. 

{{ Macroscopy: Pink or serosanguineous and brown or 
reddish-brown secretions suggest bloody discharge. 
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Bloody discharge is frequently observed together with 
papillomatous neoplasia. 
{{ Microscopy: Tight papilliform clusters of ductal cells 
in a hemorrhagic and at least in an inflammatory back-
ground are pathognomonic for this lesion. A benign 
tumor may be suggested when apocrine cells are pre
sent. The cellularity of the smears changes in individu-
al patients. Slight nuclear pleomorphism (cleaved and 
wrinkled membrane) may be observed. Small nucleoli 
are common.

1.4.3.6  Intraductal and Invasive Carcinoma 
(Figs. 1.117–1.120)

{{ Microscopy of low-grade DCIS: This tumor type may 
exhibit a bland cell pattern mimicking that of papillo-
matous neoplasia. Differential diagnosis from other 
types of low-grade neoplasia and benign proliferative 
ductal lesions is extremely difficult.
{{ Microscopy of high-grade DCIS: Cytologic prepara-
tions show discohesive cell groups and single cells. 
Malignant cells are enlarged. The nuclei are pleomor-
phic and hyperchromatic with an irregular outline, 
grooves, folds, coarse chromatin, and prominent irre
gular nucleoli. The background is variable but hemor-
rhagic and necrotic in most cases. Calcifications may 
be observed. Strong cellular degeneration is frequent 
[20]. Discrimination between invasive and noninva-
sive high-grade lesions is not possible by cytology 
alone. 

1.4.3.7  Discharge from Lactiferous Ducts 

Unlike columnar epithelial lining in collecting ducts of the 
mammary gland, the terminal portion of the lactiferous sinus 
and lactiferous ducts are lined by stratified epithelium. Dis-
orders in this area, particularly inflammatory lesions, often 
produce a secretion that may contain degenerate and/or acti-
vated squames. Clinical and repeated cytological examina-
tions are required; tissue biopsy is indispensable in cases 
with an equivocal follow-up.

{{ Microscopy: The cytologic sample is associated with 
squamous cells, squamoid detritus, histiocytic giant 
cells, and variable numbers of neutrophils. Regressive 
and regenerative changes of the squamous cells may 
raise possibility of squamous cell carcinoma (Fig. 
1.120). 

1.4.3.8  Paget Disease 

Paget disease is discussed in Sect. 1.3.14.2, p. 65 (Fig. 1.98).

Caution
zz A bland smear from ND, with or without a few benign 

cellular elements does not exclude malignancy.
zz It is all but impossible to assign papilliform and papil-

lary clusters without distinct cellular atypias to a be-
nign or malignant lesion.
zz Epithelial cells in smears from nipple fluids may ex-

hibit strong degeneration:
–	 They may look like activated histiocytes or poorly 

preserved carcinoma cells.
–	 Beware of malignant overdiagnosis based on cel-

lular elements with pronounced cytoplasmic and 
nuclear polymorphism due to regressive changes. 

–	 Sporadic large, polymorphic single cells with dis-
tinct nuclear irregularities, a dense chromatin-
structure, and dark staining nucleoplasm should 
always raise the possibility of malignancy (irre-
spective of the grade of overall cell degeneration). 
Such findings have to be emphasized in the cyto
logy report in order to trigger further investiga-
tions or complete excision with consecutive his-
tology.
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Fig. 1.111  Gynecomastia. 
A 19-year-old man presenting with diffuse enlargement of his right breast associated with nipple dis-
charge. Imprints directly from the surface of the nipple revealed numerous irregular clusters composed of 
atypical epithelial cells (Pap stain, high magnification). 
Cytology cannot rule out carcinoma despite the patient’s young age. Note the irregular cell clustering, cell 
arrangement in rows, nuclear irregularities, hyperchromasia, and high N/C ratio.
Tissue diagnosis: Gynecomastia.

Degenerative and/or reactive cell changes may mislead one to overdiagnosis in nipple discharge 
caused by gynecomastia. 

Fig. 1.112  Duct ectasia. 
A 16-year-old woman presented with a yellow-gray discharge from the nipple of both breasts. There was 
no palpable lesion and sonography was normal. Cytologic imprint of the nipple microscopically shows 
dense proteinaceous secretory material and numerous foamy histiocytes frequently occurring in tight ag-
gregates as depicted (Pap stain, high magnification).

Clumping of activated histiocytes in duct ectasia may lead to a false-positive diagnosis of cancer. One 
should always pay attention to the clinical manifestation/information! 

Figs. 1.113–1.115 Ductal papilloma.
Examples from three different patient.

Fig. 1.113  (case #1) A 63-year-old woman presented with hemorrhagic nipple discharge from her right 
breast. Cytologic imprints from the surface of the nipple reveal papilliform clusters with features of ex-
tensive epithelial proliferation(irregular cell arrangement, nuclear overlapping, varied nuclear size and 
shape). Clear signs of malignancy, however, are absent (bland chromatin pattern and bland nucleoli) (high 
magnification).
Tentative cytologic diagnosis: microscopic findings are highly suggestive of papilloma or low-grade (intra-
ductal) papillary carcinoma. 
Tissue diagnosis: (excisional biopsy of the retromammilar area): intraductal papilloma.

Fig. 1.114  (case #2) A 43-year-old woman presented with similar clinical symptoms to the previous case. 
Imprint cytology from the surface of the nipple shows irregular papilliform clusters of epithelial cells as-
sociated with irregularity in their nuclear shape. Cytoplasmic vacuolization is due to degeneration. The 
background shows debris and inflammation. While myoepithelial cells are not clearly present, the low 
N/C ratio, bland chromatin pattern, and prominent nucleoli argue more in favor of a benign proliferative 
papillary lesion. However, the cytologic features do not allow a conclusive diagnosis in this case (high 
magnification).
Tentative cytologic diagnosis: papillary breast tumor of uncertain malignancy status. 
Tissue diagnosis: intraductal papilloma associated with duct ectasia.

Fig. 1.115  (case #3) Imprint cytology of hemorrhagic nipple discharge illustrates another phenotype of 
a benign intraductal papilloma: dense, three-dimensional papilliform clusters are composed of exception-
ally small cells (in comparison with red blood cells) with inconspicuous nuclei (low magnification). 
Tentative cytologic diagnosis: papillary breast tumor, most likely intraductal papilloma. 
Tissue diagnosis: intraductal papilloma associated with intraductal epithelial hyperplasia (usual ductal 
hyperplasia).

Papilloma composed of small epithelial cells can masquerade as low-grade DCIS and vice-versa. 
(Compare with the cytomorphologic pattern in Fig. 1.116).
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Fig. 1.116  Low-grade DCIS versus papilloma. 
Imprint cytology of a hemorrhagic nipple discharge: the papilliform clusters of this and the 
previous case (Fig. 1.115) look similar. Indeed, both cases show bland nuclei (Pap stain, low 
magnification). 
Tentative cytologic diagnosis: benign intraductal papillomatous epithelial proliferation.
Comment: compared to Fig. 1.115, this cell cluster is tighter, the nuclei showing marked 
overlapping and more depolarization.
Tissue diagnosis: Low-grade DCIS, micropapillary variant.

Fig. 1.117  Papillary intraductal carcinoma. 
Liquid-based cytology (ThinPrep) of hemorrhagic nipple discharge. A single cell cluster is 
depicted from an otherwise hypercellular Thin-layer specimen. Each cluster (compact, three-
dimensional, and focally sharply outlined) is composed of epithelial cells showing distinct 
malignant features such as loss of polarization, high N/C ratio, nuclear irregularities, granular 
and coarse chromatin, nucleoli (Pap stain). 
Cytologic diagnosis: carcinoma, papillary growth pattern might be presumed. Cytology can-
not distinguish between intraductal and invasive carcinoma.
Tissue diagnosis: intraductal papillary carcinoma.

Fig. 1.118  Low-grade DCIS. 
A 66-year-old woman presented with hemorrhagic nipple discharge from her right breast 
shortly after excisional biopsy of a low-grade DCIS. Imprint cytology of the nipple shows a 
few ball-like clusters of atypical epithelial cells consistent with low-grade DCIS (Pap stain, 
high magnification). 
Cytology: the microscopic findings are highly suggestive of an incompletely resected intra-
ductal neoplastic lesion. The scarce cell clusters hamper a conclusive diagnosis. 
Follow-up is not available. 

Fig. 1.119  High-grade DCIS.
Imprint cytology of hemorrhagic nipple discharge in a 42-year-old woman.
High magnification reveals pleomorphic malignant epithelial cells associated with necrotic 
background (Pap stain). 
Cytologic diagnosis: poorly differentiated carcinoma. Cytology cannot distinguish between 
high-grade intraductal comedo-type carcinoma and invasive cancer.
Tissue diagnosis (core needle biopsy): high-grade DCIS of comedo variant.

Fig. 1.120  Atypical epithelial cells associated with severe inflammation: a diagnostic 
challenge.
A 39-year-old woman presented with hemorrhagic nipple discharge from her left breast. 
Further clinical information is not available. Imprint cytology from the nipple surface 
provides a mixed cell pattern (Pap stain, low magnification):     
–	 Strong inflammatory component and both squamous cells with bland nuclei (left) and with 

mild polymorphism of their nuclei and cytoplasm (arrows). 
–	 Few small ball-like clusters of ductal cells showing mild atypia and degeneration (red 

staining of the cytoplasm, homogeneous and pycnotic nuclei) (lower right).
Indeterminate cytologic report: epithelial atypia associated with severe inflammation; cellular 
atypia may be caused by the inflammatory process, but a concomitant neoplastic ductal pro-
liferation cannot be excluded. 
Tissue diagnosis (mastectomy): widespread high-grade DCIS associated with foci of invasive 
ductal carcinoma and Paget disease of the nipple

On nipple discharge, one should consistently render an indeterminate cytologic diagnosis 
if atypical epithelial cells of any grade are associated with an inflammatory background.
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Section 2.1 
Respiratory Tract:  
FNAB and Exfoliative Cytology 

Introduction 

Normal and Abnormal Cells

Noncellular Components

Respiratory Infections

2.1.1  Introduction

General Comments
zz During the past few decades, the investigation of cyto-
logic samples from the lower respiratory tract has been 
established in major hospitals, pulmonary clinics, and to-
gether with chest physicians’ offices throughout the world. 
zz It has become a common tool in diagnostic evaluation of 
any patient with suspected lung cancer, particular infec-
tious diseases, and interstitial lung disorders. Further-
more, in recent years fine-needle aspiration biopsy 
(FNAB) has greatly enhanced the impact of cytology on 
primary lung cancer diagnosis and tumor staging. 
zz This section covers: 
(1)	The important technical aspects of pulmonary cytolo-

gy.
(2)	The cytology of exfoliative bronchial and alveolar 

samples. 
(3)	Transthoracic, transbronchial, transesophageal FNAB 

for diagnosing primary and metastatic lung tumors, 
and mediastinal lesions.

(4)	Cytologically relevant primary mediastinal pathologic 
conditions. 

zz Numerous reviews, monographs, and textbooks are  
available covering all aspects pertaining to pulmonary cy-
tology.

2.1.1.1  Cytopreparatory Methods

2.1.1.1.1  Paraffin Embedding
Paraffin embedding of sputum [110] for histologic work-up 
was abandoned many years ago. However, the method 
known as the cell-block technique is still in use for cell mate-
rial sampled by FNAB and, sporadically, for tissue frag-
ments or clots from exfoliative specimens as well.

2.1.1.1.2  Cell-Freeing Techniques
Techniques for cell freeing and tumor cell concentrating by 
mucolysis are valuable methods, but they appear to be too 
laborious and time-consuming in daily practice [11, 53].

2.1.1.1.3  Major Techniques 
The major techniques include: the wet-film preparation, the 
pick-and-smear technique from fresh or prefixed respiratory 
exfoliative material, the Saccomanno blender technique, and 
the membrane filtration techniques [14, 23, 94]. These four 
methods may be used for spontaneously produced or induced 
sputum, bronchial washings and brushings, bronchoalveolar 
lavage, and fine-needle aspirates. 
Pick-and-smear from fresh unfixed respiratory material. 
This technique generally yields sufficient diagnostic material 
along with excellent preservation and staining of the cells. 
The method is highly appreciated at our institution. Fresh 
early-morning deep-cough specimen of sputum is collected 
and submitted in a wide-mouthed jar. In the laboratory the 
specimen is poured into a Petri dish and dispersed for inspec-
tion. The mass is examined for grey-white smooth strings of 
mucus and blood-tinged areas that have been found to most 
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likely harbor tumor cells. Samples are picked from the se-
lected areas and gently crush-smeared between two glass 
slides. The smears are immediately placed in 95% ethyl alco-
hol or Delauney’s solution for 15–30 min.

Caution
The selection of blood-tinged and/or gray-white mucus 
strings is critical in correct processing of fresh deep-
cough sputum specimens

Pick-and-smear from prefixed respiratory material. Prefixed 
sputum may be obtained in situations where it is not possible 
to transmit fresh, unfixed material to the laboratory. The pa-
tient expectorates into a jar partially filled with 70% ethyl 
alcohol. The disadvantage of this procedure is insufficient 
preservation and poor staining quality of the cells trapped in 
masses of mucus that is penetrated by the fixative and dye 
with difficulty.
Saccomanno blender technique. This technique for homog-
enization and cell concentration is used for sputum speci-
mens collected in Saccomanno fixative [81]. While in Eu-
rope the technique is less accepted, it has gained wide 
popularity particularly in the United States and on other con-
tinents. The method produces artifacts on tumor cells that 
may impair diagnostic accuracy compared to slide prepara-
tions from unfixed sputum samples [73].

2.1.1.1.4  Special Techniques
The bronchial brush direct smear preparation. The mucus-
rich material adherent to a brush is smeared by rolling the 
brush over one or more glass slides followed by immediate 
fixation. This method should only be used by skilled bron-
choscopists or an attendant cytotechnologist. 
Cytocentrifugation is particularly applied to process lavage 
fluids. 
Liquid-based cytology is increasingly used for the process-
ing of FNAB material [103]. The advantages and interpreta-
tive cautions concerning the liquid-based preparation are re-
ported in the literature [75] and in various chapters of this 
work (e.g., Sect. 10.1.2.2, p. 634).

2.1.1.1.5  Staining
The Papanicolaou (Pap) method is the most widely accepted 
staining method for cytologic preparations of respiratory 
specimens.

2.1.1.2  Sampling Modalities

The accuracy of the different modalities as to cancer diagno-
sis has recently been summarized from published data by 
Schreiber and McCrory [84].

Sputum has been the most frequently examined sample 
from the respiratory tract for many decades. Since the intro-

duction of fiberoptic bronchoscopy and the wide use of 
FNAB, sputum cytology has diminished [58]. Pulmonologists 
and institutions specialized in lung diseases prefer primary 
investigation using invasive and more directed methods based 
upon imaging results and supported by auxiliary device.

2.1.1.2.1  Sputum: Spontaneous and Induced, 
and Postbronchoscopy Sputum
Sputum specimens are prepared as described. In patients 
who cannot produce sputum by deep coughing, a sputum 
sample may be induced by inhalation of an aerosolized solu-
tion [72, 80]. The vapor stimulates mucus production and 
may enhance the coughing stimulus. Another useful physical 
technique for provoked expectoration is the external percus-
sion and vibration of the chest wall [96]. Postbronchoscopy 
sputum is an approach used to increase diagnostic accuracy. 
However, from our experience, a high percentage of post-
bronchoscopy samples are extremely sanguineous and diffi-
cult to evaluate.

Caution
Deep-cough specimens and their immediate transfer to 
the cytology laboratory after collecting are of utmost 
importance for reliable diagnostic results.

2.1.1.2.2  Bronchial Aspirates, Washings, 
and Brushing
The development of the flexible fiberoptic bronchoscope has 
enabled the operator to reach much smaller bronchi com-
pared to those formerly attained by the rigid bronchoscope. 

Specimens are obtained from the periphery of the bron-
chial tree by: 

−− Aspiration of localized secretions.
−− Instilling a few milliliters of a saline solution through the 

bronchoscope and re-aspiration of the fluid together with 
the exfoliated cells. 

−− Brushing a conspicuous lesion with a brush inserted 
through the endoscope. 

Laboratory procedures and technical aspects concerning 
bronchoalveolar lavage (BAL) are discussed in Sect. 2.3.2, 
p. 176. 

Aspirates and washings, and brush samples rinsed in an 
appropriate solution (balanced salt solution or cell medium) 
are to be centrifuged. Subsequently, smears are prepared 
from the cell button. The different preparation techniques in-
cluding bronchial brush direct smear preparation have been 
described above. 

Presence of blood in aspirates and brushings is frequent 
and found most particularly in patients with primary lung 
cancer involving the bronchial system. Vigorous brushing 
may provide large tissue fragments from the bronchial wall 
composed of connective tissue and smooth muscle bundles 
(Fig. 2.1).
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Caution
It frequently occurs that cancer cells are included in 
thick masses of erythrocytes; accordingly target cells 
become obscured.  A careful evaluation of such cyto-
logic specimens is important. Complete absence of tu-
mor cells in extremely sanguineous bronchial material 
from cancer patients is possible, such that additional 
cytologic specimens should be prepared from selected 
areas containing less blood.

2.1.1.2.3  Fine-Needle Aspiration Biopsy Methods
FNAB has led to a revolutionary input to the cytology of the 
lung. The evolution of sophisticated radiologic and sono-
graphic imaging techniques and improved endoscopic in-
struments made this progress possible [6].

A variety of techniques exist to visualize and aspirate in-
trapulmonary lesions, mediastinally located masses, and 
lymph nodes:
zz Transthoracic FNAB: A lung mass can be visualized by 
radiography, computed tomography, or transcutaneous ul-
trasound. A fine needle attached to a syringe (best attached 
in a pistol-type holder) is passed through the chest wall 
into the lesion [28, 34, 87].
zz Transbronchial FNAB: Modern fiberoptic equipment en-
ables the operator to visualize peripherally located intra-
bronchial lesions and enlarged peribronchial nodules. The 
needle is passed through the fiberendoscope and precisely 
inserted through the bronchial or tracheal wall into the 
primary pulmonary lesion or peribronchial, hilar, and 
paratracheal lymph nodes [37, 78].
zz Endoscopic ultrasound-guided FNAB (EUS-FNAB): In 
these days, fiberendoscopes can be equipped with highly 
sophisticated, tiny ultrasound transducers attached to the 
tip of the instrument. Transbronchial and transtracheal en-
doscopic ultrasound allows the operator to visualize intra-
mural/submucosal lesions and lesions in adjacent medias-
tinal compartments that are not detected and not accessible 
by other techniques, due to their location or their size 
[78]. Most of these lesions can reliably be evaluated by 
EUS-FNAB.
The same technique is applied for transesophageal ultra-
sound-based minimally invasive morphologic investiga-
tion of disorders located adjacent to the esophagus, in the 
dorsal mediastinal space, and in dorsal regions and the 
upper lobes of the lung [22, 99, 109].
Transbronchial, transtracheal and transesophageal EUS-
FNAB has become an important tool for staging lung can-
cer at the time of diagnosis and for assessing diagnosis on 
otherwise undiagnosed pulmonary and mediastinal mas
ses. [2, 35, 47, 54, 65, 101]. With this procedure, numerous 
invasive surgical interventions (mediastinoscopy, thora-
cotomy, thoracoscopy) can be avoided [115].

2.1.2  Cell Lining of the Respiratory System  
and Cell Function

2.1.2.1  Ciliated Epithelium 

Major portions of the upper and lower respiratory tract are 
lined by a pseudostratified cuboidal and columnar ciliated 
epithelium. The function of these cells is the proximal trans-
port of the mucus stream. For this reason, each cell carries 
approximately 300 cilia (average length 6 µm) anchored in 
an apical terminal plate.

2.1.2.2  Nonkeratinizing Squamous Epithelium

Nonkeratinizing squamous epithelium predominantly makes 
up the lining of the oral cavity, throat, and voice box, which 
represent the main compartments of the upper respiratory 
tract.

2.1.2.3  Mucus-Producing Goblet Cells

Mucus-producing goblet cells are found between ciliated 
bronchial lining cells; their mucoid glycoprotein is dis-
charged apically. Goblet cells are more numerous proximally 
in the bronchial tract and increase in number when irritations 
or certain bronchial disorders occur.

2.1.2.4  Basal or Reserve Cells 

Adjacent to the basement membrane are small round to po-
lygonal-shaped cells with dark nuclei and scant cytoplasm. 
These cells are basal or reserve cells and are precursors of 
the two types of bronchial lining epithelial cells.

2.1.2.5  Kulchitsky Cells 

Kulchitsky cells are considered part of the diffuse neuroen-
docrine system. The cells are basally located, occur singly or 
in groups, and contain cytoplasmic granules.

2.1.2.6  Clara Cells 

Clara cells are nonmucous and nonciliated secretory, dome-
shaped cells found in the bronchioles of the lungs (bronchi-
oles represent the transition from the conducting portion to 
the respiratory portion of the lung system) and account for 
the majority of nonciliated bronchiolar cells. They protect 
the bronchiolar epithelium secreting mucoid and nonmuci-
nous products and contribute to surfactant production. They 
can also multiply and differentiate into ciliated cells.
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2.1.2.7  Alveolar Pneumocytes

Alveolar pneumocytes line the alveoli in the periphery of the 
lung. The alveolar epithelium comprises two cell types with 
completely different functions [105]:

−− Type 1 alveolar pneumocytes are very large, flat cells that 
cover more than 90% of the alveolar surface performing 
efficient gas exchange. Type 1 pneumocytes are incapable 
of replication.

−− Type 2 alveolar pneumocytes are small cuboidal to colum-
nar cells comprising about 10% of the alveolar cell lining, 
ultrastructurally they show prominent microvilli. The 
cells are responsible for the production and secretion of 
surfactant that reduces tension of alveolar fluids and 
maintain alveolar stability (see also Sect. 2.3.4.10, p. 
186). Type 2 pneumocytes can replicate and may replace 
damaged type 1 pneumocytes as well.

2.1.3  Normal Cytology and Benign Cellular 
Components

2.1.3.1  Normal Epithelial Cells (Fig. 2.2)

The normal epithelial components of sputum consist of 
squamous epithelial cells, usually ciliated columnar cells, 
bronchiolar cells, and alveolar pneumocytes. The morpho
logy of benign cellular components of respiratory material 
has repeatedly been described in the literature. References 
are indicated in the textbook by Johnston and Frable [40] and 
elsewhere.

2.1.3.1.1  Squamous Cells
These cells exfoliate mainly from the oral cavity and the 
pharyngeal area. They are generally numerous in sputum but 
less common in bronchial specimens and are absent in the 
majority of BALs and FNABs.

{{ Intermediate squamous cells are characterized by 
round to oval monomorphic nuclei with smooth mem-
brane and fine loose chromatin. They have a low N/C 
ratio. The cytoplasm is transparent and cyanophilic. 
{{ Superficial squames have small pyknotic nuclei and 
broad orangeophilic cytoplasm.

2.1.3.1.2  Columnar Cells
Ciliated columnar cells exfoliate most frequently from the 
tracheobronchial tree, less frequently from the upper respira-
tory tract (nasal cavity, sinuses, larynx). Nonciliated cuboi-
dal to columnar cells mainly originate from the bronchioles. 
Ciliated columnar cells are constantly present in exfoliative 
respiratory samples. They occur numerously in specimens of 
induced sputum, in postbronchoscopy sputum, in bronchial 
aspirates and brushings. They are uncommon in BAL and 
FNAB specimens.

{{ The bronchial epithelial cell is characterized by a co-
lumnar shape, which at one end tapers off to terminate 
in a tail-like process. At the opposite or luminal end of 
the cell, there is a flat terminal plate, anchoring the 
cilia. The nucleus is located toward the cytoplasmic 
tail exhibiting a round to oval shape, smooth outline, 
conspicuous membrane, loose chromatin, and one or 
multiple small nucleoli.

2.1.3.1.3  Ciliocytophthoria (Fig. 2.3)
Ciliocytophthoria is a specific form of degeneration of cili-
ated columnar epithelium of the respiratory tract. It was first 
described by Papanicolaou in 1956 [71]. The cellular altera-
tion has been regarded as a common finding in viral infec-
tion.

{{ Cellular changes include detached ciliary tufts (rem-
nants of ciliated epithelium) and degenerating cyto-
plasmic fragments with a pyknotic nucleus. Additional 
round eosinophilic cytoplasmic inclusions may be 
present. Look-alikes may be seen in body fluids, espe-
cially of peritoneal origin and in washings of the pouch 
of Douglas. They can cause confusion with ciliated 
protozoa.

2.1.3.1.4  Goblet Cells
Cells of the bronchial lining with extreme mucus production 
are called goblet cells. They increase in number when irri-
tants interact, and in patients with chronic tracheobronchial 
disease.

{{ The nuclei are molded or flattened and displaced to the 
periphery of the cells. Cytoplasmic mucoid inclusions 
stain light pink and are translucent in the Papanicolaou 
staining procedure.

2.1.3.1.5  Parabasal and Basal Cells, Reserve Cell 
Hyperplasia (Fig. 2.4)
Basal cells (reserve cells) are adherent to the basement mem-
brane of bronchi and bronchioli and are generally covered by 
the overlying respiratory epithelium. They do not spontane-
ously exfoliate unless damage occurs to the bronchial lining 
epithelium. Reserve cells are hardly ever encountered in spu-
tum probes, but they are frequently present in aspirates, 
bronchial lavages, and particularly in brush specimens. 
Brushing uncovers deep cell layers enabling an active sam-
pling of the basal cells. 

{{ Basal cells are extremely small (smaller than a small 
lymphocyte) and round to polygonal. The cytoplasm 
appears as a scant, densely structured rim and often has 
a polygonal shape, similar to bronchial metaplastic 
squamous cells. The nuclei are tiny, darkly stained, and 
homogeneously structured. 
{{ Reserve cell hyperplasia: Hyperplastic basal cells are 
mostly grouped in cohesive sheets of variable size. The 
small cell size and the arrangement in regular sheets 
exclude a small-cell carcinoma (Fig. 2.4).
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Caution
Densely clustered basal cells with their deeply stained 
nuclei may simulate small-cell carcinoma. This is parti
cularly true for bronchial specimens where the cells are 
entrapped in thick blood masses. However, small cellu-
lar and nuclear size together with orderly arrangement 
are not compatible with any malignant neoplasia.

2.1.3.2  Cells of Nonepithelial Origin

2.1.3.2.1  Pulmonary Alveolar Macrophages 
(Fig. 2.2)
Alveolar macrophages (AM) are derived from precursor 
cells called monocytes that first develop in the bone marrow 
[100]. Monocytes travel throughout the body in the circula-
tory system of blood. When needed, circulatory monocytes 
move into tissue, where they become macrophages. Another 
mechanism of accumulation of alveolar macrophages is hy-
pothesized by increased local proliferation [90]. Alveolar 
macrophages serve as the front line of cellular defense 
against respiratory pathogens, clearing the air spaces of in-
fectious, toxic, or allergic particles and ingesting carbon and 
other inhaled substances [88].

An alveolar macrophage is a mononuclear cell with a high 
phagocytic capacity on the epithelial surface of lung alveoli. 
The presence of this cell type in sputum indicates adequacy 
of the specimen submitted for microscopic evaluation.

{{ Apart from squamous cells, AMs are the second largest 
normal cells occurring in bronchial material. Their nu-
clei are eccentrically positioned, typically bean-shaped, 
showing a pale thinly dispersed chromatin. One or 
more small but distinct nucleoli are common. The cy-
toplasm is abundant and foamy, and includes various 
types of phagocytized material. Bi- and multinucle-
ation (giant cells) are frequent.

Phagocytized material in the cytoplasm of AMs: The most 
common material is carbon. In cases of lipid pneumonia, 
however, AMs exhibit large sharply outlined vacuoles con-
taining fat [50]. The startling cell size and cytoplasmic struc-
ture of fat-laden macrophages may overlap with cytologic 
features of clear cell adenocarcinoma or liposarcoma. How-
ever, the AM nuclei are bland and mucus cannot be identified 
either. Immunocytochemical studies can confirm the cell 
type in cases with ambiguous cytomorphology (CD68 posi-
tivity versus negativity for cytokeratins and other epithelial 
markers). Phagocytosis of hemosiderin is a sign of previous 
blood discharge into the alveolar space. Hemosiderin pig-
ments appear as large roundish or square aggregates that are 
refractile and greenish or rusty colored. For greater detail on 
hemosiderin pigment, see Sect. 2.3.4.8, “Alveolar Hemor-
rhage Syndrome,” p. 184.

Other noncellular elements are discussed in Sect. 2.1.5, p. 
115

Caution
The presence of hemosiderin should be confirmed in 
any critical situation using a special stain for iron.

2.1.3.2.2  Granuloma Cells and Sarcoidosis
Granulomatous diseases of various etiologies may be associ-
ated with the presence of characteristic histiocytoid cells in 
respiratory samples submitted for cytologic testing [79]. 
Common histiocytes, foam cells, macrophages, leukocytes, 
small tissue fragments, and detritus may be present in vari-
able amounts.

{{ Histiocytic giant cells of the foreign-body type show 
multiple nuclei irregularly distributed within the cyto-
plasm. 
{{ Nuclei of Langhans-type giant cells are crowded at the 
periphery, frequently in a horseshoe-like arrangement; 
the cytoplasm may contain asteroid bodies (Figs. 2.5 
and 2.89B).
{{ Epithelioid cells are elongated mononucleated histio-
cytoid cells of variable size. The nuclei of Langhans-
type cells and epithelioid cells have a bland chromatin 
structure and a typically elongated nucleus with one 
end broader than the other. Nucleoli depend on the cel-
lular activity (Fig. 2.6).

Sarcoidosis. Langhans-type giant cells together with densely 
crowded activated epithelioid cells and benign small lym-
phocytes are highly suggestive of sarcoidosis. Activated epi-
thelioid cells are characterized by enlargement and a more 
spherical configuration, nucleoli are obvious. Necrosis is  
absent with few exceptions. More information on sarcoidosis 
is provided in the Sects. 2.3.4.1, p. 179 and 15.2.5.6, p.  
933. Characteristic cellular components of sarcoidosis  
are rarely encountered in respiratory exfoliative samples.  
Yet induced sputum, as a noninvasive technique, may be of 
diagnostic help in pulmonary sarcoidosis regarding the lym-
phocyte counts [19, 66]. In contrast, EUS-FNAB has been 
shown to be an extremely accurate method for diagnosing 
sarcoidosis in patients affected by mediastinal disease [55, 
111]. 
Mycobacterial granulomatosis is discussed in Sect. 2.1.6.1, 
p. 116.

2.1.3.2.3  Neutrophilic Granulocytes
Neutrophils are omnipresent in exfoliative cytologic speci-
mens from the bronchial tree. Abundant polymorphonuclear 
leukocytes suggest infectious disease. Organisms may be 
recognized in conventionally stained cytologic specimens, 
but they are detected with higher accuracy using special 
stains such as Gram, Ziehl-Neelsen, periodic acid-Schiff re-
action (PAS), and silver stains.
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Caution
Purulent exudates are likely to accompany a mycotic 
infection. Fungi may be obscured by the inflammatory 
background and are solely detected using PAS reaction 
or methenamine silver stain.

2.1.3.2.4  Eosinophilic Granulocytes (Fig. 2.73)
The presence of eosinophilic granulocytes in pulmonary ma-
terial is often an indicator of a disorder with an allergic com-
ponent and is most frequently associated with bronchial 
asthma (see also Sect. 2.1.5, “Charcot-Leyden Crystals,” p. 
115). A wide variety of etiologies may be responsible for al-
lergic reactions, including inhaled particles, vapor, gases, 
ingested food, drugs, infectious agents (fungi, parasites), and 
endogenous processes (intrinsic asthma).

{{ A characteristic feature of the eosinophilic granulocyte 
is the bilobed nucleus. This attribute is a diagnostic key 
feature because the cytoplasmic granules may be faint-
ly visible in Papanicolaou-stained specimens.

2.1.3.2.5  Lymphocytes
These cells are associated with chronic inflammatory pro-
cesses, granulomatous disease, or acute viral infections. Nu-
merous lymphocytes in a circumscribed area in a smear 
preparation of sputum and other bronchial material most 
likely originate from a ruptured lymphoid infiltrate/lymph 
node located in the bronchial mucosa. Transformed lym-
phoid cells and starry-sky cells may occasionally be encoun-
tered, which makes it easy to exclude small-cell malignant 
lymphoma (chronic lymphocytic leukemia) and small-cell 
carcinoma. 

{{ Benign lymphocytes are smaller than cells from a lym-
phoid or epithelial neoplasia. Nuclear texture of benign 
lymphocytes is bland, and nucleoli are rare and incon-
spicuous.

2.1.4  Abnormal and Atypical Epithelial 
Cells

2.1.4.1  Etiology

Numerous environmental irritants, various microbiological 
agents, drugs, chronic lung disorders, embolism [9], bron-
chial tumors, destructive granulomatous lesions, injuries due 
to instrumentation, and infarction [41] may induce hyper-
plastic processes including reactive (atypical) cell changes in 
the epithelium of the respiratory tract [40].

2.1.4.2  Squamous Metaplasia and Abnormal 
Squamous Cells 

Caution
Squamous cells that exhibit atypical or frankly malignant 
features may originate from a regenerative, dysplastic, 
or neoplastic lesion in the oral/pharyngeal/laryngeal 
area. In general, only a small number of such cells will be 
present in exfoliative respiratory specimens [52].

2.1.4.2.1  Squamous Metaplasia (Fig. 2.7)
Squamous metaplasia in reference to the tracheobronchial 
system means replacement of the ciliated epithelium with a 
stratified epithelium that resembles immature squamous epi-
thelium. Squamous metaplasia occurs as an abnormal repair 
response to irritations and to a multitude of environmental 
toxic agents and organisms [98]. Cigarette smoking is one of 
the most frequently cited causes responsible for the develop-
ment of squamous metaplasia [4].

{{ Metaplastic squamous cells may appear discrete, but 
typically in small and larger cell groups. The mono-
morphic cells are arranged in monolayered sheets, 
whereas the polygonal cell shape gives the sheets a 
cobblestone-like appearance.
{{ The cytoplasm is dense and cyanophilic with a smooth 
outline. Maturing squamous cells become larger with 
incipient cytoplasmic keratinization (Fig. 2.7).
{{ Most of the nuclei are dense and patternless with 
smooth membrane and exhibit a light-blue or gray co
lor with Pap staining. Perinuclear cytoplasmic clearing 
and karyopyknosis are frequently encountered.

2.1.4.2.2  Atypical Squamous Metaplasia 
(Figs. 2.8 and 2.9)
Metaplastic squames may undergo changes that should clas-
sify them as atypical cells. 

{{ The cells show an increased N/C ratio. The nuclei are 
slightly irregular in outline and exhibit granular chro-
matin, hyperchromasia, and nucleoli. 

These cellular changes can be associated with prolonged 
nonneoplastic abnormal conditions of the bronchi and lung, 
or with carcinoma. It is virtually impossible to differentiate 
between different grades of atypia and to exclude premalig-
nant epithelial lesions (dysplasia) by light microscopy [12] 
(Fig. 2.31).

2.1.4.2.3  Abnormal Squamous Cells 
Abnormal squamous cells may exfoliate from the oral mu-
cosa. Various diseases such as inflammation, ulceration, in-
fection, chronic mucosal irritation, and others may be re-
sponsible for atypical squames, particularly in sputum 
probes. Cytologic features of the most common disorders of 
the oral mucosa and adjuvant diagnostic procedures that 
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could help clarify equivocal cell changes are detailed in 
Sects. 8.4–8.6, pp. 565.

Additional Analyses
Ploidy analysis can be applied to atypical nuclei of mature 
and immature squamous cells in order to assess their malig-
nant potential more reliably. DNA aneuploidy is a strong in-
dicator for cellular malignancy and its precursors [5, 62, 69]. 
DNA cytometry on atypical squames is discussed in several 
chapters of this book, e.g., Sect. 8.4 “DNA Image Cyto
metry,” p. 565.

Computerized cell imaging analyzing morphometric 
markers may also be helpful for the evaluation of preneo-
plastic lesions [31].

Caution
zz Atypical squamous metaplasia is frequently encoun-

tered in respiratory samples from patients with lung 
cancer. Therefore, repeated exfoliative cytology and 
advanced imaging studies are necessary in patients 
without an apparent lung lesion [7].
zz Image cytometric DNA ploidy assessment can distin-

guish between reactive atypia and atypical squa-
mous cells with preneoplastic potential.  The latter 
provide DNA aneuploidy, which requires further in-
vestigations; a diploid DNA histogram indicates reac-
tive atypia, which should result in monitoring the 
patient by repeated cytology over a long period.
zz Both the progression rate and the regression rate of 

dysplastic lesions of various morphologic grades 
should not be disregarded [12]. Both severe cytolo
gic atypia and DNA aneuploidy do not necessarily 
imply progression to invasive growth.

2.1.4.3  Abnormalities in Cells of Bronchial, 
Terminal Bronchiolar, and Alveolar Epithelium

2.1.4.3.1  Abnormalities in Bronchial Lining Cells
Reactive forms of bronchial epithelial cells cover a wide 
spectrum ranging from mild cellular changes with inconspi
cuous nuclear atypias and attached cilia to marked cellular/
nuclear alterations that simulate adenocarcinoma [27, 49, 
60].

Multinucleation
This is a common alteration, most frequently encountered 
following instrumentation. The cellular shape, terminal 
plate, and cilia are well preserved, whereas cellular size var-
ies depending on the number of nuclei. The N/C ratio and 
nuclear features are bland.

Mild Reactive Cell Changes (Fig. 2.10A).
Mild irritation of the bronchial epithelium may occur in a 
number of chronic lung diseases including bronchial asthma, 
chronic bronchitis, bronchiectasis [43, 64, 82] and tuberculo-
sis. In the majority of cases, the exfoliated single cells and 
hyperplastic mucosa fragments with mild atypias are accu-
rately recognized as benign, if the cytologic features as indi-
cated below are taken into consideration.

{{ Mild reactive hyperplasia of the bronchial epithelium 
is characterized by cohesive cell clusters composed of 
regularly arranged cells. 
{{ Nuclear structure (pale and reticular) and nuclear shape 
(slight irregularities but smooth outlines) reveal minor 
changes. Nucleoli are enlarged but uniform and round. 
{{ Focal preservation of ciliated respiratory cells on the 
surface of the cell clusters is the most important key as 
to their benignity.
{{ Small clusters of tightly grouped cells exhibit some 
molding of the cytoplasm and occasionally of the nu-
clei as well.
{{ Large three-dimensional clusters, the so-called Creola 
bodies, are papilliform and composed of tightly packed 
cells. Nuclear details are obscured in large areas and 
should be carefully evaluated using cells that are not 
superimposed.
{{ Highly vacuolated and mucus-producing cells are fre-
quently present in such cell clusters.

Severe Reactive Cell Changes (Figs. 2.10B, 2.11–2.13)
Severe atypias due to irritation and proliferation of the bron-
chial epithelium are easily mistaken for adenocarcinoma. 
Based on our experience, such changes are mainly caused by 
viral infections, pulmonary infarction, chronic lung disease 
with recurrent infections (e.g., bronchiectasis), instrumenta-
tion, and toxic chemical agents (e.g., oxygen inhalation) [17, 
42]. They may also be observed after radiation therapy [108] 
and chemotherapy [15, 97].

{{ The cell clusters may be loose or tight; irregular cellu-
lar arrangement, loss of nuclear polarity, and cellular/
nuclear overlapping are pronounced.
{{ Isolated atypical cells may be numerous or completely 
absent.
{{ Three-dimensional acinar cell groups as in adenocarci-
nomas are often encountered. They are characterized 
by central nuclear clustering and clear vacuolated cyto-
plasm protruding to the periphery, resembling hob-
nails. The contour of the clusters may be sharply deli
neated or knobby.
{{ All atypical cells are enlarged. The N/C ratio may be 
normal or slightly increased compared to normal epi-
thelial cells.
{{ The nuclear outline tends to be smooth but molding 
and cleaving are possible. The chromatin structure var-
ies from loose or finely granular to coarsely granular 
and clumping.
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{{ The nucleoplasm may be pale or deep blue in color. 
The nucleoli occur alone or in groups; they are signifi-
cantly enlarged and may show pleomorphism.
{{ Terminal plates and cilia are hardly ever observed to-
gether with severe reactive cell atypias.
{{ The cytoplasm ranges from normal-sized (finely vacu-
olized) to enlarged (due to large vacuoles). 
{{ Atypical squamous metaplastic cells may appear con-
comitantly with glandular cell hyperplasia.

2.1.4.3.2  Hyperplasia of Terminal Bronchiolar 
and Alveolar Epithelium (Figs. 2.72 and 2.84)
zz Hyperplastic epithelial components from the terminal 
bronchioles and alveoli are infrequently encountered, 
both in sputum and bronchial samples. However, if such 
cells and cell clusters are present they often pose a major 
diagnostic challenge as to bronchioloalveolar carcinoma, 
particularly in bronchoalveolar lavage [8, 32, 91]. 
zz Reactive and proliferative changes of terminal bronchio-
lar epithelial cells and type II pneumocytes occur with 
respiratory disorders such as interstitial pneumopathy, or-
ganizing pulmonary fibrosis, pulmonary embolism [9], 
pulmonary infarction, infections particularly of viral ori-
gin, and others. Furthermore, radiation and chemotherapy 
may irritate not only tracheobronchial epithelial cells, but 
also alveolar epithelium and cells lining the terminal 
bronchioli.

Microscopic Features and Differential Diagnosis
A large spectrum of cellular changes from small cells to pro-
nounced hyperplastic large cells may be seen, frequently 
mimicking adenocarcinoma. Cell changes share many fea-
tures with those described for hyperplastic bronchial epithe-
lial cells (Sect. 2.1.4.3.1, p. 113).
Large hyperplastic type II pneumocytes can usually be sepa-
rated from cells of adenocarcinoma by:

{{ A transient mode with respect to a varying cell amount 
in subsequent specimens.
{{ Diverse cytomorphologic manifestations in the same 
preparation, e.g., wide ranges in the N/C ratio, pale 
versus hyperchromatic nucleoplasm.
{{ Their sparse number.
{{ Their degenerative features.

Epithelial hyperplasia composed of abnormal large cells ap-
pearing singly and in atypical cell groups may strongly mim-
ic adenocarcinoma. Furthermore, predominance of atypical 
single cells may pose difficulties distinguishing benign epi-
thelial proliferation from both malignant lymphoma of the 
large cell type and malignant melanoma.Stanley and coau-
thors [91] and numerous related reports deal with the cyto-
logic features of reactive type II pneumocytes and differen-
tial diagnostic considerations.

Small atypical cells: Small-cell type atypical proliferation 
resembles bronchioloalveolar carcinoma. 

{{ The cells occur individually, or may be grouped in 
small papilliform or alveolar tissue fragments. 
{{ The N/C ratio varies widely but is often high. 
{{ The nuclei exhibit membrane irregularities and promi-
nent nucleoli. 
{{ Other than that, the cytologic features are identical, as 
described for proliferating bronchial lining cells.

Caution
zz Diagnosis of adenocarcinoma in respiratory exfolia-

tive cytology must be based on large numbers of 
atypical cells and cell clusters that exhibit unequivo-
cal features of malignancy, in order to avoid false-
positive diagnoses. Sparse solitary cells with severe 
atypias more likely suggest a reactive disorder.
zz Bronchoalveolar lavage may contain numerous clus-

ters with severe regenerative cell changes indistin-
guishable from adenocarcinoma and bronchioloal-
veolar carcinoma, respectively.
zz Clinical information, laboratory results, and image 

findings are invaluable in order to prevent a false-
positive or false-negative cytologic diagnosis [16, 
91]. Reactive atypical proliferation appears transient 
and should disappear within a few days to a few 
weeks. Thus, repeated cytological tests may be a pru-
dent approach in equivocal situations.
zz Adenomatous atypical hyperplasia is believed to 

have a potential to progress to peripheral lung ade-
nocarcinoma (see Sect. 2.2.2.1, “Preinvasive Lesions,” 
p. 138).

2.1.4.3.3  Peculiar Cellular Response to Irradiation 
and Chemotherapy (Figs. 2.13 and 2.72)
Reactive cell changes induced by irradiation and chemother-
apy can be easily recognized by experienced microscopists.

Microscopic Features
{{ The atypical cells are markedly enlarged, many of 
them show multinucleation.
{{ The N/C ratio is preserved; cytoplasmic vacuoles are 
numerous and prominent.
{{ The nuclei are pleomorphic; they frequently show in-
dentations and grooves. Occasional nuclear vacuoliza-
tion.
{{ The chromatin texture is characterized by fine and 
coarse granules; and chromatin strands outlining nu-
clear areas give the nucleus a peculiar empty look. 
{{ Macronucleoli.

Caution
Carcinoma cells and benign epithelial cells showing 
strong degenerative changes induced by ionizing ra-
diation are difficult to distinguish from each other.
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Additional Analyses
Immunocytochemistry
Guzman and coworkers showed that proliferative type II 
pneumocytes share many antigens with epithelial tumor 
cells, including keratins and TTF-1. Thus, immunocyto-
chemical tests are of little help to differentiate between reac-
tive pneumocytes and malignant cells [33].
DNA Ploidy
Several reports suggest DNA analysis on cytologic respira-
tory samples to be a reliable tool for the detection of early 
lung cancer and of high-risk patients with cellular atypias [5, 
70, 95, 112]. Automated DNA quantitation by image cyto
metry on cells in sputum and bronchial washings appears to 
be a sensitive method for the detection of malignancy and 
therefore also seems suited for screening procedures [44, 51]; 
DNA aneuploidy serves as a marker for malignancy [113].

DNA flow cytometry has also been applied to various re-
spiratory cytology specimens as an adjunct in cancer diagno-
sis; diagnostic accuracy is expected to increase [116].

Caution
As stated earlier, carcinoma cells are difficult to separate 
from benign epithelial cells showing marked ionizing 
radiation-induced degenerative changes.  Since radio-
therapy can cause major quantitative and structural al-
terations to the nuclear chromatin, DNA quantification 
will also be of little help in this setting and may contri
bute to enhanced confusion in assessing malignancy.

Cytomorphometric Analysis
A few reports discuss the significance of morphometric crite-
ria distinguishing between benign reactive epithelial proli
ferations and bronchioloalveolar carcinoma [24, 117].
Molecular Genetics
Recent studies indicate that different genetic analyses using 
PCR and fluorescence in situ hybridization (FISH) assay 
yield valuable results for the detection of precancerous  
lesions and early-stage cancer [36, 45, 48, 89]. On that score, 
we recently contributed to a bi-institutional study that 
showed that a commercially available multitarget FISH  
assay (LA Vysion; Abbott/Vysis; Downers Grove, IL,  
USA) simultaneously analyzing chromosome 6 and the 
5p15, 7p12 (EGFR gene), and 8q24 (MYC gene) loci, is very 
helpful in elucidating equivocal lung cytology, differentiat-
ing between regenerative-benign and neoplastic cell changes 
[83].

2.1.5  Endogenous and Exogenous 
Noncellular Elements and Nonhuman 
Cellular Components

Numerous noncellular structures may be present in cytologic 
samples from the respiratory tract. Some of them may indi-
cate a specific pulmonary disorder, some are derived from 

the patient, some may have been inhaled, and some are con-
taminants from the environment to the cytologic specimen. 
Some of these elements may be confusing and may lead the 
less experienced cytologist to incorrect diagnoses.

Curschmann spirals are casts of mucus showing varying 
degrees of inspissation. They are frequently associated with 
bronchial asthma and heavy smoking, but the common cause 
is bronchial obstruction [102].

Mucus spheres with a pseudo-organoid appearance or 
with deep staining should not be misinterpreted as cells or 
nuclei.

Alveolar proteinosis may deliver amorphous masses into 
bronchial canaliculi. Their morphologic characteristics are 
discussed in Sect. 2.3.4.10, “Alveolar Proteinosis,” p. 186 
(Figs. 2.78 and 2.79).

Charcot-Leyden crystals may be found together with eo-
sinophils in people who suffer from any form of allergic dis-
ease; however, in respiratory material they constitute a dis-
tinct sign of bronchial asthma. The crystals are derived from 
disintegrated eosinophils. Charcot-Leyden crystals vary in 
size and reach a length up to 50 µm. They are composed of 
two slender pyramids joining at their bases and tapering into 
pointed ends, they stain purplish-red with the Papanicolaou 
method (Fig. 2.14).

Corpora amylacea are rounded, hyaline bodies presenting 
with striations and concentric rings; they are condensates of 
glycoproteins. Corpora amylacea are formed in the bronchial 
tubes and in the alveolar spaces. Association with chronic 
lung disorders is well known.

Calcospherites (synonym: psammoma body) appear like 
corpora amylacea but they contain various anorganic com-
pounds and are calcified. Calcospherites are related to lithia-
sis of the lung and to primary and secondary adenomatous 
cancers.

Ferruginous bodies (Figs. 2.15 and 2.75) result from in-
halation of diverse mineral fibers that become coated with 
varying substances; ferroprotein is the fraction that yields the 
typical golden-brown color in Papanicolaou-stained speci-
mens and the positive reaction with iron stains (e.g., Prussian 
Blue). 
A high percentage of ferruginous bodies are seen together 
with one or more stimulated macrophages, which interact in 
the forming of these structures and try to ingest the foreign 
particles [20]. 
The encrustation of the fibers is extremely irregular, giving 
them the characteristic beaded bamboo shape segmentation 
of the shaft and blebs and buds on the branching and bulbous 
protrusions at both ends. Beaded slender rods with a smooth 
surface of the protrusions at both ends are most likely asso
ciated with asbestos bodies. Asbestos fibers, in interaction 
with other toxic elements, are responsible for asbestosis  
(and pulmonary fibrosis) of the lung, lung cancer, and me
sothelioma. See also Sect. 2.3.4.9, “Pneumoconioses,.” p. 
184.
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Plant cells (Fig. 2.16) disclose a typical morphology and 
a characteristic layering; in general they are much larger than 
human cells. Experienced examiners will not mistake these 
cells for malignancy.

Microspores of pollen (Fig. 2.17) show indentations and a 
thick outer membrane. They should not be confused with 
yeast cells, vermicular eggs, or even atypical/malignant 
cells.

2.1.6  Infectious Diseases

2.1.6.1  Mycobacterial Infection [63, 79]

Components of granulomatous tubercles may be encoun-
tered both in exfoliated bronchial material and in FNAB. The 
occurrence of Langhans-type giant cells and epithelioid 
cells, together with caseous detritus and neutrophils, is high-
ly suggestive of pulmonary tuberculosis. Atypical mycobac-
terial disease may present identical cytologic features but is 
caused by different type species of acid-fast bacilli and has 
completely different epidemiologic implications.

Microscopic Features
{{ The cytomorphology of Langhans-type giant cells and 
epithelioid cells is described in Sect. 2.1.3.2.2, “Granu-
loma Cells and Sarcoidosis,” p. 111.
{{ Hallmarks: Compared to epithelioid cells in sarcoid-
osis, epithelioid cells in mycobacterial infection are 
more elongated and more slender, disclosing thinly 
elongated nuclei that are frequently pyknotic. Caseous 
necrosis consists of finely granular material in an 
opaque background (Fig. 2.18A).
{{ Epithelioid cells and detritus are frequently enmeshed 
in mucoid strands.

Searching for acid-fast bacilli in cytologic material by means 
of Ziehl-Neelsen stain is rarely effective (Fig. 2.18B). Bacte-
riologic procedures in a specialized laboratory are recom-
mended for an accurate diagnosis including mycobacterial 
typing.

Differential Diagnosis
zz As a rare exception, sarcoid granulomas may include ca-
seation.
zz Epithelioid granulomatosis is also encountered in other 
types of chronic inflammatory processes of the lung and 
may occur adjacent to malignant lesions [79]. 
zz Caseous necrosis should not be misinterpreted as tumor 
necrosis. 
zz Elongated and somewhat pleomorphic epithelioid cells 
including dense cytoplasm and deeply stained pyknotic 
nuclei may mimic malignant squamous cells.

Caution
zz Beware of cancer diagnosis in exfoliated bronchial 

material containing great amounts of degenerating 
epithelioid cells and coarse-type caseous detritus!
zz Tuberculoid granulomas may occur in the immediate 

proximity of lung cancers as a nonspecific reactive 
process; on the other hand, lung cancer may also co-
incide with tuberculosis [56].

2.1.6.2  Viral Infections

Bronchial epithelial cells seem to be primarily affected in 
viral lung disorders; various types of cell changes are en-
countered in response to viral respiratory tract infections [25, 
59].

2.1.6.2.1  Nonspecific Virus-Induced Cell Changes 
(Fig. 2.19)
These alterations are particularly observed in patients with 
parainfluenza and adenovirus infections:

{{ Atypias are that of regeneration and repair of the respi-
ratory epithelium. The enlarged cells show hyperchro-
matic nuclei and prominent nucleoli. Occasional multi-
nucleation, pale nucleoplasm, and nuclear inclusions 
may occur. The chromatin texture is bland. Nuclear ir-
regularities are variable and the N/C ratio is normal 
compared with benign bronchial epithelial cells (see 
also Sect. 2.1.4.3, p. 113). False-positive diagnosis of 
adenocarcinoma is possible.
{{ A common finding in viral infections, especially in-
duced by the adenovirus, is the degenerative cell 
change termed ciliocytophthoria. The morphologic de-
scription is given in Sect. 2.1.3.1.3, p. 110.

2.1.6.2.2  Specific Virus-Induced Cell Changes 
The cytomorphologic recognition of certain viral infections 
with their specific cellular alterations has a practical signifi-
cance not only in samples derived from the respiratory tract, 
but also from many other organs of the human the body, e.g., 
in cervical smears, cerebrospinal fluid, and esophageal and 
skin brushes.

Herpes Simplex Virus [29, 61] (Fig. 2.20)
Cellular changes induced by herpes simplex virus are dis-
tinctive:

{{ Bronchial epithelial cells are enlarged and rounded 
showing mono- or multinucleation and a distinct nar-
row cytoplasmic rim. The nuclei exhibit characteristic 
ground-glass texture, cyanophilic or eosinophilic in-
clusions, and granular condensation of the chromatin 
to the nuclear periphery. Nuclear molding frequently 
occurs.
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Cytomegalovirus [1, 39, 106] (Fig. 2.83)
This is a virus of the herpesvirus group. Infection with cyto-
megalovirus is found in all geographic locations and can be 
life-threatening for patients who are immunocompromised 
(e.g., AIDS patients, organ-transplant recipients):

{{ Cytomegalic inclusion disease is characterized by 
striking enlargement of the affected cells, which con-
tain a huge nucleus. Only a few cells may show multi-
nucleation.
{{ The nuclei include a single deeply basophilic inclusion 
with inhomogeneous areas. The sharply demarcated 
inclusion is surrounded by a clear halo separating it 
from the nuclear membrane, resulting in an owl eye 
appearance (Fig. 2.83).
{{ The condensed chromatin is compressed against the in-
ner surface of the nuclear membrane. A pearl necklace-
like configuration may be observed.
{{ Intracytoplasmic, orangeophilic inclusions may be 
present, in addition to the classical intranuclear inclu-
sion.

Caution
zz Particularly cytomegalic cell changes, but also other 

phenotypes of cell alteration caused by viral infesta-
tion could mislead the inexperienced cytologist to 
an erroneous diagnosis of carcinoma.
zz A careful search for individual cells with signs of cyto-

megalovirus infection is essential in any cytologic 
sample from immunocompromised patients.
zz Cytomegalic inclusion disease is occasionally com-

bined with other infectious diseases, particularly 
with protozoa (e.g., Pneumocystis jirovecii infection) 
[104] and mycoses.

Respiratory Syncytial Virus [59] (Fig. 2.21)
{{ This infection is characterized by formation of enor-
mous syncytial cell aggregates. The cytoplasm con-
tains darkly stained inclusions with clear halos.

Measles
{{ Large multinucleated giant cells show small cytoplas-
mic and nuclear inclusion bodies, as indicated by Naib 
[59].

2.1.6.3  Pulmonary Mycoses

Mycotic infections have significantly increased: 
−− Since the implementation of chemotherapeutic and im-

munosuppressive drugs in therapeutic regimes.
−− Because of the obvious increase in malignancies and lon-

ger patient survival.
−− Because of higher incidence of immunocompromising vi-

ral infections.

−− The majority of mycotic organisms can be identified in 
cytologic preparations from the respiratory tract. Routine 
cytological stains are usually adequate for identification. 
Special staining procedures are helpful in samples con-
taining only a few fungi and in samples with concomitant 
acute florid inflammatory infiltrates that obscure the or-
ganisms. Grocott-Gomori methenamine-silver stain is the 
best stain to use, but periodic acid-Schiff may also be ef-
fective.

2.1.6.3.1  Primary Pathogenic Fungi  
(Figs. 2.81 and 2.82)
The primary pathogenic fungi constitute a large group of 
variable organisms.The most common organisms of impor-
tance in routine cytology are Cryptococcus neoformans, 
Blastomyces dermatitidis, Coccidioides, and Histoplasma 
capsulatum. We refer the reader to distinguished textbooks, 
directed publications, and internet data bases for detailed in-
formation and morphologic descriptions of mycotic patho-
gens.

2.1.6.3.2  Most Common Opportunistic Fungi
Opportunistic organisms are saprophytes that contribute to 
the normal flora in different body sites, but that may become 
pathogenic in immunosuppressed individuals. Sputum speci-
mens, endoscopically sampled respiratory material, and fine-
needle aspirates exhibiting fungi of any opportunistic type 
together with a purulent inflammation should raise suspicion 
of a mycosis.

Candida albicans
Candida albicans can be found in a high percentage of the 
sputum probes, but its presence most often has no clinical 
significance. Candida albicans in lavages and brushings 
from the respiratory system suggests true infectious disease, 
provided that a contamination from oropharyngeal sites is 
excluded.

{{ Candida albicans appears by light microscopy as 
round to oval single yeast cells, in groups of two, and 
as chains called pseudohyphae (Fig. 2.22).

Aspergillosis
Aspergillosis may present as diffuse pulmonary infection or 
may occur as a solitary lung lesion by colonization with As-
pergillus species of a preexisting cavity in the lung (aspergil-
loma). A third form of aspergillosis are the Aspergillus-asso-
ciated hypersensitivity respiratory disorders [86]; allergic 
bronchopulmonary aspergillosis can be suspected if bron-
chial secretions and brushings reveal aspergillus hyphae in-
termingled with eosinophilic granulocytes.

{{ Aspergilli are easily recognized by the uniformly wide 
and septate hyphae with their rectangular branching 
(Figs. 2.23 and 2.24).
{{ A key feature of allergic bronchopulmonary aspergil-
losis is the additional presence of eosinophils.
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Mucormycosis is caused by inhalation of Mucor spores. The 
disorder most commonly affects the nose and the brain (rhi-
nocerebral mucormycosis) and is a severe and potentially 
fatal infection. Widespread extension and invasion of the 
blood vessels is pathognomonic for this fungus.

{{ The morphology of Mucor is similar to Aspergillus 
with branching of the hyphae at a 90° angle. Contrary 
to Aspergillus, the hyphae are nonseptate and show 
great variability in width. The presence of conidio-
phores is a distinctive feature (Fig. 2.25).
{{ Neutrophilic infiltrates and detritus are usually pro-
nounced.

Pneumocystis
Pneumocystis  (Pneumocystis jirovecii, formerly known as 
Pneumocystis carinii)
zz Phylogenetic reclassifications of Pneumocystis as a fun-
gus resulted in a nomenclatural shift from the Zoological 
Code to the International Code of Botanical Nomencla-
ture [77]. The correctness of the newly proposed names is 
controversial [26]. The nomenclature of  Pneumocystis 
has recently been reviewed by Redhead and colleagues 
[77].
zz Pneumocystis pneumonia (PCP) is a potentially lifethreat-
ening opportunistic infection in organ-transplant recipi-
ents and in patients suffering from acquired immune defi-
ciency syndrome (AIDS).
zz In certain areas of the world and in poor environmental 
conditions, Pneumocystis is still considered an important 
cause of pneumonia in children.

Microscopic features (Figs. 2.26 and 2.80) 
The organism is found in three distinct morphologic stages: 
the trophozoite or trophic form, the sporozoite as a precystic 
form, and the cyst, which contains several intracystic bodies 
also known as spores [74].

{{ Hallmarks: The organisms are tiny and more or less 
spherical, measuring 4–5 µm in diameter. The capsule 
is smooth and deeply stained. Disintegrated cysts show 
a single deep groove or may be crescent shaped or crin-
kled. Focal thickening of the cyst wall is easily recog-
nized by light microscopy. This phenomenon has been 
reported as an important diagnostic criterion for the 
identification of  Pneumocystis and to differentiate 
them from yeast-form fungi [107]. Organisms present-
ing as a dense, foamy mass with irregular margins on 
Pap-stained smears is characteristic in such a manner 
that an accurate diagnosis even without special stains 
can be rendered [30, 85].
{{ The different morphologic stages of the organism with 
their intracystic bodies are more easily identified by Gi-
emsa stain than by the Papanicolaou staining method.
{{ Restaining of Pap preparations with methenamine sil-
ver immediately accentuates the pathognomonic diag-
nostic features of Pneumocystis (Fig. 2.26). Toluidine 

blue O is also suitable for quick identification of the 
agents.
{{ Small numbers of organisms that are haphazardly ar-
ranged can only be recognized by use of special stain 
(methenamine silver).

The diagnostically reliable dense foamy masses of organ-
isms generally occur in bronchoalveolar lavage and in lavage 
and brushing from the very peripheral areas of the bronchial 
system, as well as in fine-needle aspirations. Induced or post-
bronchoscopy sputum specimens may have an acceptable 
diagnostic accuracy as well [10]. Spontaneous sputum has a 
low sensitivity in detecting Pneumocystes; therefore this 
method should not be applied in the routine evaluation of 
patients with AIDS and pulmonary complaints [18].

Differential Diagnosis
Pneumocystes should not be confused with non-living ele-
ments such as degenerating and leached out erythrocytes 
clustering together. Furthermore, it is difficult to separate 
Pneumocystis from other organisms, in particular from 
yeast-form fungi such as Candida species and Histoplasma 
[13, 107].

2.1.6.4  Parasitic Infections

A number of parasites can be detected cytologically in respi-
ratory material and have been reported in the medical litera-
ture including Strongyloides stercoralis [46, 114], Echino-
coccus (pulmonary echinococcosis) [68] (Figs. 9.7, 9.8, 
12.5), Trichomonas [21, 67], Microfilaria [38, 57], Toxoplas-
ma gondii, Cryptosporidia [92, 93] , and others.
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Fig. 2.1  Tissue fragment of the bronchial wall in cytologic material. 
Low magnification reveals connective tissue and smooth muscle bundles (arrows) in bron-
chial brush cytology (from the right lower pulmonary lobe) (Pap stain).

Fig. 2.2  Common cell content of a sputum probe. 
The specimen is stained according to Papanicolaou (high magnification).
Individual ciliated bronchial epithelial cells. 
Goblet cells (arrow), nuclei are displaced to the periphery of the cell, mucoid inclusions ap-

pear foamy and stain pinkish. 
Carbon-laden (anthracotic pigment) macrophages (upper right), nuclei show features indica

ting reactive changes (rounded shape, prominent nucleolus). 
Degenerating epithelial cells (arrowhead).

Fig. 2.3  Ciliocytophthoria. 
Ciliocytophthoria is characterized by the presence of: 
Cellular debris representing degenerate cytoplasmic fragments with or without pyknotic nu-

clei. Note the cytoplasm revealing homogeneous eosinophilic staining quality (arrows) 
and/or eosinophilic inclusions (arrowhead).

Detached ciliary tufts.
Amorphous detritus.
Elements are depicted from a bronchial washing (Pap stain, lower magnification).

Cytologic appearance may mimic tumor necrosis in samples where detached ciliary tufts 
are absent.
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Fig. 2.4  Reserve cell hyperplasia.
A compact cluster of reserve cells. Note the small size of cells and nuclei in comparison to 
nuclei of the blurred columnar epithelial cells(bottom), the deep-blue-stained nuclei, occa-
sional nuclear molding, and the small rims of homogeneous cyanophilic cytoplasm (bron-
chial aspirate, Pap stain, lower magnification).

Fig. 2.5  Langhans-type giant cells.
Three Langhans-type giant cells presenting in varied positions (FNAB of lung, low magni-
fication, Pap stain):
(1) The multinuclear cell at the right side of the field gives an impression of three-dimension-
ality of the cell.
(2) Horseshoe-like arrangement of the nuclei is best recognized in profile (centrally located 
cell).
(3) The same nuclear arrangement is seen top-down (cell on left). 
Cytology is highly suspicious for mycobacterial granulomatosis. Ziehl-Neelsen staining for 
acid-fast bacteria was negative (no information as to further investigations).

Fig. 2.6  Epithelioid histiocytes.
Two aggregates of loosely arranged activated epithelioid cells are shown (arrows). Enlarged 
nuclei exhibiting loose reticular chromatin and usually distinct nucleoli. Interspersed small 
lymphocytes and absence of debris raise suspicion of sarcoidosis (no further diagnostic eval-
uation) (sputum probe, Pap stain, lower magnification).

Fig. 2.7  Squamous metaplasia.
A flat sheet composed of metaplastic squamous cells is depicted at high magnification. The 
polygonal shape of the cytoplasm and sharp cytoplasmic borders show a cobblestone-like 
aspect. Few cells exhibit keratinization. Note patternless or shadowy nuclei and occasional 
perinuclear cytoplasmic clearing (arrows) (sputum probe, Pap stain).

Figs. 2.8 and 2.9 Atypical squamous metaplasia. 
Two examples of atypical squamous metaplastic epithelium are presented. The cytologic 
specimens have been stained with the Papanicolaou method. 

Fig. 2.8  (case #1) A sputum probe of a 55-year-old smoker suffering from COPD shows nu-
merous sheets of abnormal squamous metaplastic epithelium. High magnification of loosely 
arranged cells discloses characteristics of squamous metaplasia (sharply delineated cyano-
philic cytoplasm, partly intact cobblestone-like cell arrangement, perinuclear clearing). Still, 
variability in cell size, irregular chromatin texture, and distinct nucleolar pleomorphism in-
dicate atypia. 
Follow-up: Clinical and cytologic long-term follow-up revealed no malignancy. 

Fig. 2.9  (case #2) FNAB of the lung in a 54-year-old woman reveals an inflammatory in-
filtrate and few highly atypical squamous cells (low N/C ratio, severe nuclear irregularity, 
hyaline cyanophilic and concentrically laminated cytoplasm, intercellular bridges marked by 
an arrow) (high magnification). Apparent degenerative nuclear changes (nuclear vacuoles, 
patternless clear nuclear areas, and absence of nucleoli) do not permit a conclusive diagnosis 
of malignancy. 
Tissue diagnosis: Open thoracotomy followed by microscopic evaluation of excised tissue 
rendered a diagnosis of an abscess accompanied by severe reactive change of the bronchial 
and alveolar lining cells.
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Fig. 2.10A  Hyperplastic bronchial epithelium. 
A patient suffering from bronchial asthma. Hyperplastic bronchial epithelial cells are depicted (sputum 
probe, lower magnification, Pap stain). Note regular loose cell arrangement, bland monomorphous 
nuclei containing centrally located nucleoli, terminal bars, and occasional cilia. A creola body (upper 
left) is composed of tightly packed reactive epithelial cells. The background shows cellular debris and 
eosinophils. 

Figs. 2.10B, 2.11, and 2.12  Bronchial epithelial cells exhibiting severe atypia: diagnostic 
dilemma. 
Examples from different patients have been selected (exfoliative cytology, Pap stain). Diagnostic  
challenge in standard cytology is emphasized. 

Fig. 2.10B  (case #1) A 57-year-old man presented with pneumonia in the left lung. Sputum cytology 
revealed three-dimensional cell clusters, loss of nuclear polarity, nuclear irregularity, foamy cyto-
plasm. 
Tentative cytologic diagnosis: Epithelial clusters suspicious of a monomorphic adenocarcinoma (pos-
sibly bronchioloalveolar carcinoma).
Follow-up: Clinical and radiographic symptoms disappeared within 6 months, no further evidence of 
cancer. 
Cytologic reevaluation: Focally monolayered cell arrangement (arrowheads) and ciliated cells – cilia 
are not completely in focus (arrow) – should have favored a benign proliferative lesion. Occurrence 
and size of the nucleoli do not distinguish between regenerative and malignant lesions.

Fig. 2.11  (case #2) A 68-year-old man presenting with pulmonary edema and a history of breast 
carcinoma. Imaging studies suggested neoplastic lung disease. A sputum sample yielded a few small 
clusters of highly atypical bronchial epithelial cells: nuclear molding, cleaving, and grooving together 
with pale chromatin texture (high magnification).
Cytology suspected bronchioloalveolar carcinoma or metastasis of breast carcinoma. 
Clinical course revealed no malignant lung disorder. 

Fig. 2.12  (case #3) The bronchial aspirate from an 82-year-old woman with a history of pneumonia 
showed numerous atypical single cells and atypical cell clusters (higher magnification). 
Tentative cytologic diagnosis: Most probably reactive bronchial epithelium than adenocarcinoma. 
Tissue diagnosis (endobronchial biopsy): Adenocarcinoma.

Comment on case #3: 
zz Sparse nuclear irregularities and loose chromatin suggest a benign reactive lesion. 
zz However, the large number of atypical single cells and cell clusters comprising virtually ab-
sence of nucleoli should be considered as indicator for malignancy. 

Fig. 2.13  Radiation-induced cell changes. 
Bronchial aspirate in the follow-up of a lung cancer patient, status postpneumonectomy and irradia-
tion. 
Low N/C ratio, well-demarcated round nuclei, bland nuclear texture punctuated by clear areas or 
vacuoles (arrows), huge nucleoli, bi(multi)nucleation are intrinsic postirradiation features (Pap stain, 
high magnification).
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Fig. 2.14  Charcot-Leyden crystals.
A patient with bronchial asthma underwent bronchoscopy. 
The bronchial aspirate contains crystalloid elements. Note typical shape, staining quality, 
and distinct variation in size of the Charcot-Leyden crystals (arrows). Background usually 
comprises degenerating eosinophils (Pap stain, high magnification).

Fig. 2.15  Ferruginous bodies.
Image-guided FNAB of a nodular lesion in a male patient’s right lung. Squamous cell carci-
noma was found in a subsequent sputum probe. 
Asbestos bodies of varied size (lower right) and a large pseudo-asbestos body (upper left) 
are seen. Both ferruginous body variants are partly engulfed by macrophages (Pap stain, high 
magnification).

Fig. 2.16  Plant cells. 
Material depicted from a sputum sample: histogenetic variants of plant cells with marked 
variation in size, shape, and arrangement (Pap stain, low magnification).

Fig. 2.17  Microspores of pollen. 
Bronchial aspirate specimen sampled in spring. Microspores may originate from the respira-
tory tract or may occur as a contaminant from the laboratory environment. Beware of errone-
ous interpretation! (Pap stain, high magnification).
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Fig. 2.18A, B  Mycobacteriosis. 
A sputum specimen showing morphologic characteristics of mycobacterial infection. A Low-
er magnification reveals key features of mycobacterial infection: three-dimensional aggre-
gates of epithelioid cells partially exhibiting extremely slender and pyknotic nuclei (arrows), 
caseous detritus and tiny calcified deposits (Pap stain). Compare current epithelioid cells 
with those in a case of probable sarcoidosis (Fig. 2.6). B Strong positive reaction of acid-fast 
bacilli with Ziehl-Neelsen staining (oil immersion, Pap-prestained smear, objective ×100).

Fig. 2.19  Nonspecific virus-induced cell changes. 
Bronchial brushing containing numerous columnar bronchial epithelial cells, which occa-
sionally show cilia. Abnormal cells exhibit virus-associated changes such as cellular enlarge-
ment, multinucleation, and pale nucleoplasm ; cell shape and N/C ratio are usually within 
normal range. (Pap stain, high magnification).
Viral culture tests (undertaken from cytologic material) provided a positive result for polio-
virus type 1.

Fig. 2.20  Herpes simplex. 
Smears of a sputum sample present epithelial cells exhibiting characteristic herpes simplex 
features: nuclear ground-glass appearance, nuclear inclusions, marginalization of the chro-
matin (arrow), and a small to medium-sized cytoplasmic rim. The selected cell cluster may 
lead the inexperienced examiner to a false diagnosis of adenocarcinoma. (Pap stain, high 
magnification).

Fig. 2.21  Respiratory syncytial virus (RSV). 
Key features of cellular alterations caused by RSV: syncytial clusters of epithelial cells 
showing virus-induced nuclear features (marginalization of the chromatin, ground-glass-like 
nucleoplasm), and few sharply outlined cytoplasmic halos (the commonly associated dark-
stained inclusions are not in focus) (bronchial aspirate, Pap stain high magnification). 
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Fig. 2.22  Candida albicans. 
Single round to oval yeast cells of variable size, dyads of yeast cells, and pseudohyphae are 
shown against a background of acute inflammation (sputum sample, Pap stain, higher mag-
nification).

Figs. 2.23 and 2.24 Aspergillus. 
Pulmonary aspergillosis that was detected in both exfoliative bronchial material and fine 
needle aspirate of the lung.

Fig. 2.23  Many branching septate hyphae that are characterized by prominent cell walls and 
steady width are embedded in an acute inflammatory background (sputum probe, Pap stain 
lower magnification). 

Fig. 2.24  Post-therapeutic follow-up of the aspergillus pneumonia by means of FNAB of the 
lung and silver stain: small fungal fragments and degenerating hyphae are much more easily 
identified by methenamine silver staining than by conventional cytologic staining methods 
(high magnification). 

Fig. 2.25  Mucormycosis. 
Hyphae of mucor species are characterized by absence of septae and great variability in 
width. The typical morphologic features are readily recognized in a sputum sample ( Pap 
stain, high magnification).

Fig. 2.26  Pneumocystis. 
Methenamine silver stain enhances the typical appearance of the cyst form: folding and dot-
like thickening of the membrane and intracystic inclusions. Please compare the appearance 
of pneumocysts using Pap-staining method (Fig. 2.80) (bronchial aspirate, lower magnifica-
tion, Pap-prestained smear).
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2.2.1  Benign Tumors and Pseudotumorous 
Lesions of the Lung (Selected Entities)

General Comments
zz Tissue fragments of benign epithelial, mesenchymal, or 
biphasic lung tumors are uncommonly seen in exfoliative 
cytologic specimens. Single cells cannot be assigned to 
normal or neoplastic tissue. 
zz Benign tumorous lesions may be recorded with success in 
transthoracic fine-needle aspirates (FNAB) and, with in-
creasing frequency, in endoscopic ultrasound-guided fine-
needle aspirates. 
zz Benign disorders with a strong fibrotic component are un-
likely to provide adequate cell yield, whichever sampling 
method is used. 
zz Our practical knowledge of diagnosing benign tumors is 
poor, but a number of such lesions have been described in 
the cytologic literature. Benign disorders of major interest 
to cytologic practice are discussed in the following.

2.2.1.1  Squamous Cell Papilloma 
[98, 101, 122] (Fig. 2.27)

Most papillomas are exophytic but inverted papillomas may 
occur as well. The tumors exhibit papillary fronds composed 
of a delicate fibrovascular core and squamous epithelial sur-
face. Squamous papillomas may be solitary or multiple; mul-
tiple tumors are referred to as papillomatosis. Papillomas 
and papillomatosis occur in the upper respiratory tract and in 

the bronchi, both in adults and in children. Bronchial papil-
lomatosis may progress to dysplasia and in the course occa-
sionally to invasive carcinoma [48].

Microscopic Features and Differential Diagnosis
{{ Regular squamous cells of the superficial and interme-
diate type. Small basal cells may be present as well.
{{ Minor cytoplasmic and nuclear irregularities may be 
observed.
{{ Nonkeratinizing squamous cells usually are arranged 
in regular compact groups.
{{ Koilocytosis may be present as a sign of human papil-
loma virus-associated etiology of the lesion [101, 119, 
120].

Anucleated squames and atypias of nucleated squamous 
cells may suggest well-differentiated squamous cell carci-
noma.

2.2.1.2  Various Benign Adenomatous Lesions

Mucinous cystic lesions (adenoma and papilloma arising 
from bronchial epithelium or tracheobronchial glands), 
which are composed of mucus producing cells, goblet cells, 
and any squamous components, should be distinguished 
from low-grade mucoepidermoid carcinoma (see Sect. 
2.2.2.7.2, p. 146). Hamartoma that harbor a pronounced 
chondromyxoid matrix is difficult to distinguish from muci-
nous cystadenoma.

Section 2.2 
Respiratory Tract:  
FNAB and Exfoliative Cytology

Tumor-Like Lesions

Benign and Malignant Tumors
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2.2.1.3  Hamartoma [124, 127 ] (Figs. 2.28 and 2.29)

Pulmonary hamartoma is an uncommon diagnosis in FNAB 
practice, and the lesion can provoke a variety of erroneous 
diagnoses. The histologic pattern is that of an abnormal mix-
ture of tissues normally found in the lung. The volume of 
aspirated material is often small. Tumors including large 
amounts of fibrotic connective tissue can prevent adequate 
cell sampling.

Microscopic Features
{{ The mesenchymal component is characterized by fi-
brous tissue, fibromyxoid stroma, and chondroid mas
ses. A cellular component in a fibromyxoid background 
is that of stellate cells. Smooth muscle cells and lipo-
matous components are sporadically present.
{{ Epithelium is present in the majority of cytologic sam-
ples in terms of ciliated and nonciliated columnar cells. 
Sporadic tumors solely composed of mucin-producing 
cells have been reported.

Immunocytochemistry
Staining with an antibody against the S100 protein is helpful 
in making a correct diagnosis. The product comprises brown-
colored granules in the cytoplasm of stellate cells [124].

Differential Diagnosis
zz A large epithelial component raises suspicions of low-
grade epithelial tumors.
zz Hamartomas composed of numerous mucinous epithelial 
cells and a distinct myxoid background can be misinter-
preted as mucinous cystadenoma [54].
zz In cases with cellular atypias and detritus background, a 
false diagnosis of carcinoma can be made.
zz Predominance of chondroid material mimics:

−− Normal costochondral or bronchial cartilage.
−− Bronchial chondroma.
−− Tumors containing cartilage such as pleomorphic ade-

noma of bronchial glands.
−− Teratoma.

zz Additional abundant fibrous tissue might raise suspicion 
of a benign or low-grade spindle cell tumor, fibrotic gra
nulomatous pseudotumor, or peritumoral fibrosis [127].

2.2.1.4  Chondroma (Fig. 5.70)

Chondroma is a benign encapsulated cartilaginous tumor, 
which has a characteristic lobular growth pattern.

Microscopic Features and Differential Diagnosis
{{ Tumor cells resemble normal cartilaginous cells (chon-
drocytes) and produce cartilaginous matrix. The latter 
consists of amorphous, basophilic material.

{{ The cartilaginous cells occur singly and in groups. 
They contain small round, deeply stained, pyknotic nu-
clei. The cytoplasm is pale and vacuolated, surrounded 
by cartilaginous matrix.

Differential diagnosis considerations are much the same as 
discussed for pulmonary hamartomas (see previous section).

2.2.1.5  Granular Cell Tumor 
[73, 117] (Figs. 1.63 and 1.64)

Granular cell tumor is a benign mesenchymal tumor as-
sumed to be of Schwann cell origin.

The tumors occur in many organs of the human body. 
Granular cell tumors of bronchial and tracheal [49] origin 
protrude into the bronchial/tracheal lumen and may mimic 
carcinoma. Thus, abundant granular cells can be found not 
only in FNABs but likewise in brushings and washings ob-
tained during endoscopy. Granular cell tumor has a distinct 
microscopic appearance that should permit diagnosis in cy-
tologic specimens.

Microscopic Features 
{{ Uniform large cells with ill-defined borders and abun-
dant, finely granular cytoplasm. Cells are single or 
grouped and fragile, leading to a background of granu-
lar material. 
{{ The nuclei are small and may be eccentrically posi-
tioned with bland granular chromatin. The nucleoli are 
inconspicuous.

Immunocytochemistry and Cytochemistry  
(Figs. 1.63B and 1.63C)
Tumor cells stain immunocytochemically positive for the 
S100 protein, neuron-specific enolase, and vimentin. 

The cytoplasmic granules are PAS-positive and diastase-
resistant [57].

Differential Diagnosis
Granular tumor cells may be misinterpreted as foamy alveo-
lar macrophages, as cells from primary or metastatic low-
grade oxyphilic lesions, or as cells from malignant melano-
ma.

2.2.1.6  Germ Cell Tumors [93]

Primary lung teratoma is defined as having no evidence of a 
gonadal or extragonadal teratomatous neoplasm, including 
mediastinum. Most pulmonary teratomas are composed of 
mature elements and are cystic; however, atypical and malig-
nant tissue may occur. Investigation of lung teratoma by 
FNAB is an exception.



1
2

136 Chapter  2    Respiratory Tract and Mediastinum

Microscopic Features and Differential Diagnosis
{{ Most intrapulmonary teratomas have a cystic pheno-
type with the inner surface of the cystic cavity lined 
with mature squamous cells, comparable to dermoid 
cysts of the ovary. Other types of tissue may be en-
countered such as pancreatic, cutaneous, chondroid, 
and neural tissue, among others.

Low-grade squamous cell carcinoma may be suspected if 
atypical squames are encountered.

Caution
Lung metastasis from a primary germ-cell malignancy 
in an extrapulmonary location with previous successful 
therapy may mimic mature teratoma.

2.2.1.7  Clear Cell Tumor

Synonym: PEComa.
Clear cell sugar tumor is a rare benign tumor of uncertain 
histogenesis, usually located in the periphery of the lungs. 
Single reports suspect clear cell tumors of stemming from 
perivascular epithelioid cells because the tumor cells exhibit 
features of pericytes at ultrastructural and immunocyto-
chemical investigations [64]. A few cases diagnosed by 
FNAB are documented in the literature [31, 79, 91].

Microscopic Features
{{ Polygonal and spindle-shaped cells occur either single 
or arranged in irregular cohesive clusters. Stripped nu-
clei are frequently observed in the background of a 
smear.
{{ The nuclei, oval to elongated, show bland features 
comprising thin dispersed chromatin and smooth con-
tour. The nucleoli are indistinct. The N/C ratio is low. 
The cytoplasm is abundant, finely vacuolated, and 
granular.
{{ Cell clusters occasionally contain delicate small ves-
sels.

Cytochemistry
A characteristic, but inconstant feature of clear cell tumors is 
the presence of abundant cytoplasmic glycogen reliably ver-
ified by a positive periodic-acid Schiff reaction [64].

Immunocytochemistry
Most tumor cells demonstrate strong positivity for HMB-45 
and Melan-A. Immunoreactivity with antibodies for CD34 
points out the endothelial cells of blood vessels. Negative 
immunostaining has been established for epithelial antigens, 
keratins, factor VIII, smooth muscle actin, S100, and for RC-
CMa (renal cell carcinoma-associated cell marker) [64, 91].

Differential Diagnosis [91]
zz The differential diagnosis includes primary bronchogenic 
carcinoma of the clear cell variant, the extremely rare pri-
mary acinic cell carcinoma, and secondary clear cell tu-
mors.
zz Clear cell variant lung carcinoma should exhibit squa-
mous or glandular differentiation and positive immunore-
activity with antibodies to cytokeratins, epithelial anti-
gens. TTF-1 is likely positive in cells from glandular 
portions.
zz Metastatic tumors with clear cell features may originate 
from a number of organs, the most important are kidney, 
breast, liver, and female genital organs. A definitive diag-
nosis of the primary tumor site should be possible consid-
ering the morphologic features, clinical history, and the 
results from an appropriate immunocytochemical panel.
zz Occasionally, bronchogenic clear cell tumors may raise 
diagnostic problems with mesenchymal tumors [79].

2.2.1.8  Pulmonary Oncocytoma [28, 24]

Oncocytomas in bronchial glands are usually small and oc-
cur extremely rarely. They are incidentally found in bron-
chial brushings and secretions after endoscopy.

Microscopic Features
{{ The tumor cells are similar to oncocytes in benign and 
malignant lesions of various organs. The cells are 
round to ovoid, showing granular eosinophilic cyto-
plasm and small bland nuclei.
{{ Cytoplasmic features correspond ultrastructurally to 
mitochondrial hyperplasia. Abundance of mitochon-
dria may also lead to a condensed deeply eosinophilic 
stained cytoplasm.

Differential Diagnosis
zz Due to the bronchial location of oncocytoma, oncocytic 
neuroendocrine tumor (oncocytic carcinoid tumor) must 
be considered first. Endocrine markers are valuable to 
achieve a correct diagnosis.
zz Metastasis of a well-differentiated renal cell carcinoma of 
granular or chromophobe cell type may masquerade pri-
mary lung oncocytoma. Immunocytochemical work-up 
could possibly be helpful in this setting (see Sect. 
12.1.8.1.3, p. 740).

2.2.1.9  Tumor-Like Lesions

2.2.1.9.1  Amyloid Tumor [89, 90] (Fig. 4.62)
Amyloid tumor is a tumor-like accumulation of amorphous 
amyloid protein in the lung parenchyma. Pathogenesis of 
nodular pulmonary amyloidosis is not clearly understood. In 
contrast, diffuse amyloidosis is usually part of systemic amy-
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loid disease or caused by lymphoid neoplasms [65]. Lung de-
posits may occur alone or as multiple foci in both lungs [115].

Microscopic Features
{{ Congo-red stain positivity by light microscopy and 
apple-green birefringence upon polarization are reli-
able diagnostic criteria. Protein masses may be accom-
panied by a lymphoproliferative infiltrate and foreign 
body giant cells.

2.2.1.9.2  Endometriosis (Fig. 16.19)
zz The term “thoracic endometriosis” refers to the respira-
tory manifestations that result from the presence of endo-
metrial tissue in thoracic structures. The pathogenesis of 
thoracic endometriosis is still unclear. Hematogenous and 
lymphatic embolization of endometrial tissue and other 
mechanisms have been discussed [9, 131]. In cases with 
pleuropulmonary nodules, FNAB may be used to estab-
lish a definitive diagnosis [39].
zz The clinical manifestations consisting of pneumothorax, 
hemothorax, and hemoptysis classically recur in accor-
dance with the menstrual cycle [9, 82]. 

Microscopic Features
Characteristic cytomorphologic properties in FNAB speci-
mens are also presented in several chapters of this book, for 
instance in Sect. 16.4.3 (p. 1035), together with general re-
marks and a list of references.

{{ Hallmarks: The smears are usually cellular. The back-
ground is hemorrhagic composed of detritus and he-
mosiderin-laden macrophages. A varied number of epi-
thelial cell groups (in a honeycomb pattern, in a 
syncytial or tubular formation) may be present, in addi-
tion to aggregates of fusiform stromal cells. 
{{ Endometrial glandular cells are small to medium-sized, 
the cytoplasm is scant and cyanophilic. Distinct nucle-
ar membranes are wrinkled. The nucleoli are usually 
inconspicuous and the chromatin is granular and even-
ly distributed. Mild to moderate epithelial atypia may 
be observed depending on hormonal cell activation. 
{{ A tendency to squamous metaplasia may be detected: 
glandular cells transform into immature squamous 
cells comprising large polygonal cytoplasm and cob-
blestone arrangement. 
{{ The nuclei of stromal cells show crowding with varied 
degrees of overlap.
{{ Endometrial decidualization may rarely develop, cha
racterized by tall stromal cells embedded in a distinc-
tive myxoid background.

Differential Diagnosis and Immunocytochemistry
zz Cellular detritus and hemosiderophages in combination 
with the absence of glandular cells in aspirates from tho-
racic endometriosis may lead to a diagnosis of granulo-
matosis, infarct, or tumor necrosis.

zz Glandular endometrial cell groups composed of enlarged 
reactive cells comprising nuclear hyperchromasia, irregu-
lar nuclear outline, and nuclear overlapping could lead to 
a misdiagnosis of primary or metastatic carcinoma.
zz Immunocytochemistry is an important tool to reach a final 
morphological diagnosis. Epithelial endometrial cells 
should reliably demonstrate positivity for hormone recep-
tors.

2.2.1.9.3  Inflammatory Pseudotumor 
[70] (Fig. 2.30)
Synonyms include (pseudosarcomatous) inflammatory myo-
fibroblastic tumor, plasma cell granuloma, fibroxanthoma, 
fibrous histiocytoma, and invasive fibrous tumor of the tra-
cheobronchial tree.

The tumor can occur at any age, but it is one of the most 
common lung tumors in children. The nature of this disorder 
(reactive versus neoplastic) has not been completely eluci-
dated yet.

Microscopic Features 
Histology shows a wide spectrum of fibroblastic/myofibro-
blastic proliferation and varying infiltrates of histiocytes, 
lymphoid cells, and mature plasma cells. There is a consider-
able overlap of multiple phenotypes of this lesion. 

The cytologic pattern has repeatedly been described in the 
current literature:

{{ Proliferation of spindle cells and histiocytes intermixed 
with varying numbers of lymphoid cells and typical 
plasma cells. Small and large tissue fragments may oc-
cur [36, 45, 118].

Differential Diagnosis and Immunocytochemistry
zz Inflammatory pseudotumor is usually diagnosed accurate-
ly by FNAB, but the cytologic findings are rather sugges-
tive and nonspecific [45]. A tumor subtype with a lack of 
plasma cells and aggressive forms of the disorder com-
prising atypical mesenchymal cells may raise diagnostic 
difficulties with benign and malignant spindle cell lesions 
[47] (Fig. 2.30).
zz Spindle cells are immunoreactive for vimentin and smooth 
muscle actin [45].
zz ALK1 positivity either by immunocytochemistry or by 
rearrangement tests such as FISH allows the diagnosis of 
the neoplastic subtype of inflammatory pseudotumor 
[112A].

2.2.1.9.4  Other Tumor-Like Lesions
zz Langerhans cell histiocytosis is described in Sect. 2.3.7.1, 
p. 189. 
zz The tumorlet is discussed together with endocrine tumors 
in Sect. 2.2.3.5, p. 151.
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2.2.2  Malignant Tumors of the Lung

General Comments
zz Lung cancer is currently the most commonly diagnosed 
noncutaneous malignancy in the world and the most com-
mon cause for cancer mortality worldwide. Clinical, epi-
demiologic, and experimental evidence exists that ciga-
rette smoke has strong carcinogenic effects. Thus, future 
smoking habits will greatly influence incidence and mor-
tality of lung cancer and will also have an impact upon the 
histologic tumor types. Other factors that are contributing 
to the development of lung cancer include asbestos expo-
sure, ionizing, and chemical agents of which environmen-
tal pollution supports a synergistic effect [87, 105].
zz Although the World Health Organization (WHO) classifi-
cation [119], in contrast to the recently published IASLC/
ATS/ERS lung adenocarcinoma classification [119A], 
does not address cytology, the authors prefer the WHO 
nomenclature for practical reasons as well as cytologic 
purposes. From cytology alone, it is possible to diagnose 
the major tumor categories and certain tumor subtypes of 
lung cancers, but it is definitely not possible to identify 
each tumor type within the WHO nomenclature [8] or the 
IASLC/ATS/ERS lung adenocarcinoma classification.
zz A definitive treatment of lung cancer is feasible, solely on 
the basis of cytological findings [14].
zz Examination of one or repeated sputa will detect the more 
centrally located neoplasms, whereas washings, brush-
ings, and FNAB will collect adequate samples from tu-
mors in the periphery of the bronchial system and from 
subpleural lesions. Combined application of multiple 
sampling methods in the same session can considerably 
enhance the impact of cytology on primary lung cancer 
diagnosis and tumor staging.
zz The heterogeneity of lung cancers is less frequently detect-
able in cytologic specimens compared to histologic sec-
tions from multiple tumor areas. For cytologic diagnosis of 
adenosquamous carcinoma, respiratory material or fine-
needle aspirates must exhibit malignant cells with evidence 
of both keratinization and mucus secretion. In our cyto-
logic practice over three decades, we could only sporadi-
cally find a combination of small-cell/large-cell carcinoma. 
Tumor heterogeneity versus synchronous primary tumors 
of different localization within the respiratory tract has to 
be considered using exfoliative cytologic methods [125].
zz Due to possible therapeutic consequences, the diagnostic 
term “non-small-cell carcinoma” should be avoided also 
for cytologic specimens. Additional immunocytological 
and molecular genetic testing further differentiates adeno-
carcinoma and squamous cell carcinoma in most cases 
[119A, 119B, 106A]. Molecular diagnostic methods de-
tecting tumor specific genes in lung cancer specimens for 
diagnostic and therapeutic purposes (e.g., EGFR or KRAS 
mutation, ALK-rearrangement) may also be performed on 
a cytological specimen [2, 119B]. Most particularly, mini-

mally invasive FNAB should provide enough cellular ma-
terial for such supplementary studies.

2.2.2.1  Preinvasive Lesions

zz A preinvasive (in situ) lesion of squamous cell carcinoma 
was postulated by Black and Ackerman in 1953 [10]. The 
progression of dysplastic changes in squamous metaplastic 
epithelium to carcinoma in situ and invasive cancer has been 
documented in the past and is currently accepted [22, 103]. 
Furthermore, it could be shown that increasing degrees of 
atypical DNA distribution patterns can serve as an additional 
biomarker indicating progression toward neoplasia. Further 
details and references concerning DNA ploidy analysis are 
provided in Sect. 2.1.4.2, “Additional Analyses,” p. 113. 
zz Two major categories have been added to the group of 
preinvasive pulmonary lesions in recent years. Atypical 
adenomatous hyperplasia and diffuse idiopathic pulmo-
nary neuroendocrine cell hyperplasia are believed to 
progress into adenocarcinoma and carcinoid tumor, re-
spectively [62, 119].
zz Many molecular changes in the gradual development of 
invasive cancer have been observed in recent years. These 
molecular characteristics may in the future not only pro-
vide a useful tool for diagnosis but possibly even for treat-
ment of preneoplastic disorders [26, 62, 88,126].

Caution
zz Many epithelial atypias are cytomorphologically deli- 

cate to assess and the reproducibility of the system is 
not well established (see Sect. 2.1.4, p. 112). Exfoliat-
ed cells from severe dysplasia and in situ carcinoma, 
both squamous and adenomatous, do not permit a 
reliable separation from invasive cancer (Fig.  2.31). 
Proliferation of type II pneumocytes may be indistin-
guishable from adenocarcinoma and bronchioloal-
veolar carcinoma, and peripheral squamous cell car-
cinoma of the lung may shed cells that strongly 
mimic tumor cells from squamous in situ cancer [60].
zz Positive bronchial respiratory cytology in combina-

tion with negative imaging results is no proof for in 
situ cancer; an occult (early) invasive cancer may ex-
ist.  Endoscopic localization of the cytologically de-
tected disorder is necessary by systematic endo-
scopic brushings and other targeted procedures.

Microscopic Features of In-Situ Squamous Cell  
Carcinoma (Fig. 2.32)
A number of reports have documented in detail the cytologic 
appearance of in situ squamous cancer [56]. Morphologic 
key features include:

{{ Single small cells of round to oval shape; the N/C ratio 
is notedly increased.
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{{ The nuclei exhibit obvious malignant features inclu
ding a dense granular chromatin structure, hyperchro-
masia, and irregularities of the membrane. Nucleoli 
variably occur.
{{ The cytoplasm of the majority of cells is densely kera-
tinized.
{{ Necrosis and inflammatory infiltrates are rarely en-
countered.

Differential Diagnosis
Distinction of in situ squamous carcinoma from invasive 
cancer is difficult if not impossible (Fig. 2.32). Diagnostic 
considerations include:

−− Invasive squamous cancer of the early type.
−− Squamous cancer from the lung periphery [60].
−− Squamous cancer of the oropharyngeal region.

In contrast, invasive squamous cell carcinoma of the com-
mon type includes larger cells with pronounced polymor-
phism, necrosis, and an inflammatory background.

2.2.2.2  Invasive Squamous Cell Carcinoma

General Comments
zz Squamous cell carcinoma (SCC) is still the most frequ- 
ent histologic type among lung cancers and highly attri
buted to cigarette smoking. This tumor type accounts  
for approximately 50% of lung cancers in males and  
20% in females. Epidermoid carcinoma is known as a 
neoplasm of the major bronchi, but a large number of 
these tumors may start in a small peripheral bronchus fol-
lowed by a usually centripetal extent into the larger bron-
chi [34].
zz Histological variants of SCC include tumors with papil-
lary, clear cell, small-cell, and basaloid features. In rare 
cases, such features are present throughout the whole tu-
mor mass; more commonly they occur focally.
zz SCCs are graded histologically in well-differentiated (exten-
sive keratinization), moderately differentiated (keratinized 
tumor cells but not widespread), and poorly differentiated 
(focal signs of keratinization) tumors. Histological grading 
may reliably be used on highly cellular FNAB samples but 
to a lesser extent on exfoliative respiratory cytology.
zz Generally, neoplastic squamous cells occur singly and in 
loose groups except for FNAB and brushings where tissue 
fragments are common.

Caution
zz A key feature of squamous cell carcinoma in sputum 

cytology is the occurrence of the characteristic triad: 
tumor cells, tumor necrosis, and red blood cells, en-
meshed in mucoid masses and mucus strands (Fig. 
2.33). 

zz Thus, specimens of sputa that contain only a few 
small mucoid strands with the typical cellular entrap-
ments are reliably diagnostic for SCC.  In contrast, 
SCCs exfoliate their cells in washings and brushings 
in a stochastic distribution pattern. 
zz Paucity of squamous carcinoma cells may raise diffi-

culties for proper diagnostic assessment, especially 
in samples where the cells are hidden due to a san-
guineous background.
zz SCCs composed of tumor cells exhibiting large lucid 

cytoplasm, bright vesicular nuclei, inconspicuous 
chromatin texture, variable nucleoli, and indistinct 
membrane irregularities are difficult to classify as 
malignant (Fig. 2.36).
zz Malignant squamous cells in sputum specimens can 

originate from extrabronchial sites.  SCC of the tra-
chea, larynx, pharynx, oral cavity, and even esopha-
gus may be source for a positive sputum probe.
zz Squamous cells and metaplastic squamous cells that 

display strong nuclear hyperchromasia, focal nucleo-
plasmic clearing, and a tendency toward degenera-
tion raise diagnostic difficulties with (incomplete 
list):
–	 Degenerating cells of SCC.
–	 Severe actinic alterations on malignant or benign 

squamous cells.
–	 Dysplastic changes in squamous metaplastic epi-

thelium (Fig. 2.31).
–	  Atypical metaplastic squames due to long-stand-

ing lung disorders.
–	 Atypical metaplastic squames in specimens ob-

tained by aspiration through a tracheostoma, 	
 or from patients with endotracheal intubation.

zz Carcinomas composed of small tumor cells do not 
always mean classic small cell carcinoma. The latter 
must be distinguished from undifferentiated SCC of 
the small-cell variant and from combined small-cell 
carcinoma/squamous cell carcinoma.  Please note 
the characteristic morphology of cells from true 
small-cell carcinoma (Sect. 2.2.2.6, p. 144)!

2.2.2.2.1  Keratinizing Squamous Cell Carcinoma 
(Fig. 2.34)
Microscopic Features

{{ Hallmarks: Obviously malignant cells include:
−− Extreme cellular polymorphism with varying cyto-

plasmic shape, ranging from small round cells to 
huge spindle or caudated cells, so-called tadpole 
cells.

−− The N/C ratio ranges from extremely high to ex-
tremely low depending on the amount of cytoplasm 
of individual cells.
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−− The nuclei show marked hyperchromasia. The chro-
matin is homogenized or clumped together; areas of 
nucleoplasmic clearing are frequent (Fig. 2.34B). 
The nucleoli are difficult to recognize as a result of 
the deeply stained chromatin.

−− Keratinization of the cytoplasm is obvious, character-
ized by an intense eosinophilia and orangeophilia or a 
deep cyanophilic staining. The hyaline appearance of 
the cytoplasm and concentric lamination are other 
striking features of keratinized squamous carcinoma 
cells. The latter is particularly observed in tumor cells 
with cyanophilic stained cytoplasm(Fig. 2.34).

−− Keratin pearls and intercellular bridges are occa-
sionally observed in compact cell clusters.

{{ Absence of tumor necrosis and a sanguineous back-
ground is extremely rare in cytologic specimens that 
contain SCC cells, independent of the sampling method.

Differential Diagnosis
Differential diagnosis considerations include a variety of be-
nign and malignant conditions.
zz Squamous cell carcinomas composed of predominantly 
small rounded malignant squamous cells may more likely 
originate from the periphery of the bronchial tree or from 
the upper aerodigestive tract [60]. As specified above, in 
situ squamous cell carcinoma may exhibit a quite similar 
appearance (Fig. 2.32).
zz Squamous carcinoma cells with strong nuclear hyper-
chromasia in combination with a tendency toward pykno-
sis and areas of cleared nucleoplasm are difficult to distin-
guish from benign squamous cells with severe actinic 
changes (Fig. 2.13). Additive DNA ploidy analysis will be 
of little help in assessing malignancy since radiotherapy 
can cause major quantitative and structural alterations to 
the genome.
zz Squamous metaplasia with reactive-reparative changes 
and true dysplastic squamous metaplasia generally com-
prise, although to a lesser degree, nuclear atypia and 
smaller cells (Fig. 2.8); benign sheets of metaplastic phe-
notype are usually present as well. Individual squamous 
metaplastic cells with severe atypia may be indistinguish-
able from cancer cells (Figs. 2.9 and 2.31).
zz Atypical squamoid cells with severely degenerated nuclei 
should not lead to a false-positive diagnosis. Such cells 
may occur in respiratory samples from patients with long-
standing lung disorders, from patients with endotracheal 
intubation, and in specimens obtained by aspiration 
through a tracheostoma [83].
zz Highly elongated, slender malignant squamous cells bear-
ing a small darkly stained, elongated nucleus with a 
smooth contour may lead to diagnostic confusion with hy-
perplastic mesenchymal cells, particularly smooth muscle 
fibers. Spindle-shaped cells are encountered particularly 
in verrucous SCCs of the upper respiratory tract (trachea, 
larynx, oropharynx) (Fig. 2.35).

zz Plant cells may be misinterpreted as squamous cell carci-
noma by inexperienced interpreters (Fig. 2.16).

2.2.2.2.2  Keratinizing Squamous Cell Carcinoma 
with Clear Nuclei (Figs. 2.36 and 2.37)
Scattered tumor cells with extremely clear nuclei may occa-
sionally be observed in squamous cell carcinoma; however, 
SCC that is thoroughly composed of cells with clear-type 
nuclei rarely occurs.

Microscopic Features
{{ Clear vesicular nuclei with inconspicuous chromatin 
texture, variably sized nucleoli, and indistinct mem-
brane irregularities.
{{ The cells are large, usually comprising broad lucid, eo-
sinophilic, or cyanophilic stained cytoplasm of hyaline 
appearance. 
{{ Necrosis is usually not pronounced. 

Differential Diagnosis
Malignancy is difficult to assess in samples containing only 
a few tumor cells.

Clear-nuclear variant of SCC is most frequently encoun-
tered as a primary tumor from the oropharyngeal area (Fig. 
2.37).

2.2.2.2.3  Poorly Differentiated Squamous Cell 
Carcinoma (Fig. 2.38)
As malignant degeneration of the tumor increases, nuclear 
and cytoplasmic features of squamous differentiation are 
less pronounced.

Microscopic Features
{{ Tumor cells with cytoplasmic keratinization are sparse 
or completely absent. Dense and concentrically struc-
tured, cyanophilic cytoplasm with sharp outlines may 
be the only reliable morphological criterion of squa-
mous differentiation (Fig. 2.34B). Generally, cyto-
plasm shows highly varied vacuolization.
{{ Clusters of poorly differentiated squamous cells fre-
quently exhibit a focal streaming pattern (Fig. 2.38A).
{{ The nuclei are pleomorphic including pronounced ir-
regular outlines (indentations, cleaving), irregular and 
coarse chromatin clumping, and conspicuous polymor-
phous nucleoli.
{{ Marked necrotic debris.

Differential Diagnosis and Immunocytochemistry
zz Poorly differentiated SCCs lacking clear signs of squa-
mous differentiation can potentially be misinterpreted as 
poorly differentiated adenocarcinoma or large-cell undif-
ferentiated carcinoma.
zz Regeneration and repair within the epithelium of the re-
spiratory tract may produce large atypical single cells 
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mimicking nonkeratinizing SCC; however, differential 
diagnosis problems of proliferative bronchial/alveolar lin-
ing cells are much more accentuated against adenocarci-
noma.
zz Proliferating histiocytes and fibroblasts shed from a florid 
granulomatous process into the bronchial system may 
look like poorly differentiated carcinoma cells, in particu-
lar in specimens with a tendency toward dense epithelioid 
clustering of the mesenchymal cells. Immunocytochemi-
cal positivity for CD68 and negativity for cytokeratins 
indicate a histiocytic origin of morphologically equivocal 
cells.
zz An appropriate panel of antibodies proved to be helpful in 
determining a definite diagnosis: pulmonary squamous 
cell carcinoma stains positively for CK5/6 [30, 51]. CK20 
and CK7 are rarely expressed in malignant squamous 
cells of the lung, and TTF-1 and leukocyte antigen are 
never expressed. 
zz The following primary and secondary neoplasms should 
primarily be included in the differential diagnosis of non-
keratinizing SCC:

−− Poorly differentiated adenocarcinomas of the lung 
show positive immunoreactivity for CK7 and TTF-1 
[30]. However, CK7 has a low specificity since it is 
also expressed in pulmonary SCC, in large-cell carci-
noma NOS (not otherwise specified), in large-cell neu-
roendocrine carcinoma, and in a variety of adenocarci-
nomas secondary to the lung [51].

−− Transitional cell carcinoma demonstrates immunoposi-
tivity for CK7 and CK20.

−− Mesothelioma of the undifferentiated epithelial or sar-
comatoid variant. Immunocytochemistry, see Sect. 
3.2.1.3, “Additional Analyses,” p. 262.

−− Melanoma is characterized by positive immunostain-
ing for melanoma-specific antigens (e.g., Melan A, 
HMB45).

−− Large-cell malignant lymphoma is determined by posi-
tive immunostaining with antibodies against leukocyte 
antigen and lymphocytic markers.

Caution
A minimal marker panel of p63 and TTF-1 has been 
proposed, differentiating pulmonary squamous carci-
nomas from pulmonary adenocarcinoma, while other 
markers such as CK5/6 or CK7 could be added [119A]. 
However, many types of nonpulmonary adenocarcino-
mas may be positive for CK5/6 [20].

2.2.2.2.4  Squamous Cell Carcinoma: Small-Cell 
Variant (Fig. 2.39)
The small-cell variant of SCC is composed of cells lacking 
the typical nuclear morphology of true small-cell carcinoma 
(see Sect. 2.2.2.6, p. 144).

Microscopic Features
{{ The tumor cell population includes small tumor cells 
that retain certain properties of malignant squamous 
cells and cells with obvious squamous differentiation.
{{ The nuclei exhibit coarse chromatin and prominent 
nucleoli.
{{ The cytoplasm is conspicuous, elongated, and sharply 
outlined. Intercellular bridges may be found in loose 
tumor cell clusters.

Differential Diagnosis
Small-cell variant SCC, a mixture of small-cell carcinoma 
and squamous cell carcinoma, and true small-cell carcinoma 
may show similar cytologic patterns. But true small-cell car-
cinoma has characteristic cell features that are not shared 
with other carcinomas of the small-cell type.

2.2.2.3  Adenocarcinoma

General Comments
zz The frequency of adenocarcinoma is increasing world-
wide. The increase in lung cancer in women is attended by 
a parallel increase in adenocarcinomas. Females are 
thought to be predisposed to adenocarcinoma due to a 
specific determination of the pulmonary epithelial cells to 
inhaled cigarette smoke [55, 87, 105].
zz Adenocarcinoma is a malignant epithelial tumor with 
glandular differentiation, with or without mucin produc-
tion. Adenocarcinoma is further classified histologically 
into the main subtypes: acinar, papillary, solid, and bron-
chioloalveolar. However, a mixture of the four patterns is 
common and the mixed subtype is most frequently en-
countered in routine practice.
zz Adenocarcinomas are usually situated more peripherally 
in the lung compared to SCCs. Thus, adenocarcinoma 
may shed small numbers of cells or no cells at all into the 
bronchial system. The yield of exfoliation mainly depends 
on tumor site and tumor size.
zz The differences in cytologic presentation of the varied 
subtypes of adenocarcinoma have been studied by numer-
ous authors [43, 97, 109]. The studies mainly focused on 
the cytologic properties and differential diagnosis chal-
lenges of bronchioloalveolar carcinoma related to diffe
rent sampling modalities [85, 104, 108, 110, 116].

Caution
zz In order to avoid false-positive results, diagnosis of 

adenocarcinoma in sputum, washings, and brush-
ings must be based on a large number of atypical 
cells and clusters that exhibit unequivocal features of 
malignancy. Sparse cells with severe atypia are more 
likely to be shed from a reactive disorder (Figs. 2.11 
and 2.40).
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zz In contrast, bronchoalveolar lavage may contain nu-
merous atypical clusters with severe regenerative 
cell changes that are indistinguishable from bron-
chial adenocarcinoma and bronchioloalveolar carci-
noma (Fig. 2.84).
zz The presence of micropapillary patterns in adenocar-

cinomas of the lung and of various other organs has 
been established to be associated with a poor prog-
nosis. Small papilliform fragments resembling micro-
papillary tufts in cytologic specimens are not specific 
and should not render a final diagnosis of adenocar-
cinoma with micropapillary features [102].

2.2.2.3.1  Adenocarcinoma of the Conventional 
Type (Predominant Acinar) (Figs. 2.41–2.43)
Microscopic Features

{{ Hallmarks: malignant morphologic cell features are 
evident, at least in specimens with numerous tumor 
cells:
Both single cells and clusters are encountered. Cell 
groups may consist of syncytial cell arrangement, com-
pact balls, true acini, or papillary fragments.
A radiating flower petal pattern is obvious in well-dif-
ferentiated carcinomas.
The nuclei are eccentrically placed; they are vesicular 
in appearance and may be lobulated. The nuclear mem-
branes show varying degrees of irregularity. The chro-
matin is regularly dispersed and finely granular or 
powdery.
A centrally placed macronucleolus is a distinct feature 
for this tumor type.
{{ The cytoplasm can vary extremely in structure and 
size. It can appear homogeneous, foamy, or vacuola
ted; huge vacuoles may lead to a margination of the 
nucleus.

The cytology varies considerably with the degree of differ-
entiation. A high N/C ratio, nuclear pleomorphism, hyper-
chromasia, and chromatin coarsening are more prominent 
the less differentiated the tumor is.

Differential Diagnosis
zz Well-differentiated adenocarcinoma may be extremely 
difficult to discriminate against proliferating bronchial 
and alveolar epithelium (type II pneumocytes). Bronchial 
and alveolar epithelial hyperplasia has been described  
in detail in Sect. 2.1.4.3, “Abnormalities of Bronchial  
and Alveolar Epithelium,” p. 113 (Figs. 2.10B, 2.11 and 
2.12). 
zz Poorly differentiated adenocarcinomas share cytological 
features with several primary and metastatic malignancies 
of the large-cell type such as poorly differentiated lung 
carcinoma (squamous and undifferentiated cell type), 
amelanotic melanoma, large-cell malignant lymphoma, 

among others. See also Sect. 2.2.2.2.3, p. 140, including 
immunocytochemical panels.

Caution
Proliferative type II pneumocytes share many antigens 
with epithelial tumor cells including keratins and TTF-
1. Thus, immunocytochemical tests are of little help in 
differentiating between reactive and malignant pneu-
mocytes

2.2.2.3.2  Papillary Adenocarcinoma (Fig. 2.44)
Adenocarcinoma with a predominance of papillary struc-
tures is rarely encountered in respiratory cytopathology, but 
single papillary fragments are occasionally seen. 

{{ Branching papillary fragments consist of fibrovascular 
cores, layered either by a low-columnar nonmucinous 
epithelium or by tall cuboid to columnar cells with or 
without mucin production. Papillary adenocarcinoma 
shares many criteria with bronchioloalveolar carcinoma.

2.2.2.3.3  Bronchioloalveolar Carcinoma  
 (Figs. 2.45, 2.46, 2.85)
Bronchioloalveolar carcinoma (BAC) may arise from cells 
of the terminal bronchioles and from the alveolar type II 
pneumocytes [55]. Pure BAC is characterized by a distinct 
histological growth pattern: tumor cells are growing along 
preexistent alveolar and fibrovascular septa lacking paren-
chymatous, vascular, or pleural invasion. The histological 
architecture is virtually not reproducible in cytologic mate-
rial; nevertheless, a number of cytologic features exist that 
may suggest BAC.

Microscopic Features
A number of studies have been published over the last de-
cades as well as in recent years, contributing to the cytologi-
cal diagnosis and differential diagnosis of BAC [43, 85, 97, 
104, 108, 110, 116]. However, for many cases it will not be 
possible to establish a final diagnosis.

{{ Cell groups and single cells are present, but the latter 
are sparse compared with cytologic specimens from 
bronchial adenocarcinoma
{{ Hallmarks:
Cells are small to medium-sized and uniform. 
They occur in tightly packed spherical or papilliform 
clusters and in flat sheets. Many cell groups show a 
striking radiating flower petal pattern. Some authors 
have emphasized the distinct depth of focus for the 
cells in three-dimensional clusters and the lack of nu-
clear overlapping.
The round to oval nuclei are extremely uniform in size, 
but nuclear grooves are commonly observed together 
with occasional cytoplasmic invaginations.
The chromatin is finely granular or powdery and even-
ly distributed. 
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The nucleoli are indistinct, but exceptions may occur.
The cytoplasm varies in volume from modest to abun-
dant. It may be homogeneous, granular, foamy, or 
coarsely vacuolated.
A clean background in cytologic preparations is 
pathognomonic of BAC.
{{ Psammoma bodies are present in a minority of tumor 
cases [42, 108] (Fig. 2.46).
{{ Bronchioloalveolar tumors of the mucinous type ex-
hibit more abundant cytoplasm with the nuclei pushed 
to the periphery (Fig. 2.45).
{{ A small number of BACs are poorly differentiated. 
These tumors show morphologic features that are very 
similar to those present in common adenocarcinoma of 
the bronchial type (Fig. 2.41).
{{ The morphologic characteristics of BAC vary some-
what with the type of cytologic preparation. Clusters of 
tumor cells may be prominent, particularly in FNABs 
comprising intact alveolar septa intersecting tumor 
fragments [67, 108, 116].

Caution
zz It is a fact that adenocarcinomas of the lung fre-

quently include a mixture of acinar, papillary, and 
bronchioloalveolar patterns.  Accordingly, a reliable 
distinction of BAC from other adenocarcinomas is of-
ten impossible from cytology alone.
zz However, it is of utmost importance to be aware of 

the bland morphologic features that BACs may ex-
hibit in respiratory cytologic specimens.

Differential Diagnosis
zz Confusion of BAC with proliferative epithelium of termi-
nal bronchioli and reactive type II pneumocytes has been 
reported elsewhere in the lung chapter (see Sect. 2.1.4.3.2, 
“Hyperplasia of Terminal Bronchiolar and Alveolar Epi-
thelium,” p. 114) (Figs. 2.84–2.86). 
zz BAC shares many morphological criteria with papillary 
adenocarcinoma. It is difficult to separate pseudopapillary 
tumor clusters of BAC from those of papillary bronchial 
adenocarcinoma.
zz BAC of the mucinous type is likely to be overlooked or 
misinterpreted as mucinous cell hyperplasia: nuclei are 
pushed to the periphery, and their morphology is obscured 
by nuclear molding.
zz Isolated tumor cells may express a macrophage-like phe-
notype, which makes it extremely difficult to determine 
the histogenesis of these elements. On the other hand, 
clumps of highly atypical (activated) histiocytes/macro-
phages may mimic adenocarcinoma. Immunocytochemi-
cal tests with antibodies against CD68 and cytokeratins 
can be helpful in cases with uncertain cytology.
zz Metastatic carcinoma composed of monomorphic cells 
may share distinct nuclear features with BAC tumor cells, 

such as grooving, pseudo-inclusions, chromatin texture, 
and inconspicuous nucleoli. Most diagnostic difficulties 
cause breast carcinoma [25], renal cell carcinoma, papil-
lary transitional cell carcinoma, and papillary thyroid car-
cinoma [16]. In such cases, clinical correlation and ap-
propriate immunostains will be contributory to the 
diagnosis.
zz Poorly differentiated bronchioloalveolar carcinomas 
share many features with common adenocarcinoma of the 
bronchial epithelium.

Immunocytochemistry
zz Hormone receptors: Breast carcinoma is one of the most 
common secondary malignancies to the lung encountered 
in respiratory cytology. Diagnosis of metastatic breast 
carcinoma is usually based on the nuclear presence of es-
trogen (ER) and progesterone (PR) receptors detected by 
immunocytochemical assay. A few studies revealed the 
presence of ER in lung carcinoma as well, but the results 
are conflicting [11, 114]. Dabbs and associates suggest 
that the detection of ER in pulmonary adenocarcinomas is 
dependent upon the antibody clone that has been used 
(e.g., clone 6F11) [25].
zz Thyroid transcription factor 1 (TTF-1) (Fig. 2.42): TTF-1 
distinguishes primary adenocarcinomas of the lung from 
the majority of nonadenomatous primary and metastatic 
neoplasms, excluding metastatic carcinoma of the thyroid.
zz Cytokeratin 7 reliably yields positive immunoreactivity in 
cells of pulmonary adenocarcinomas. However, the mar
ker has a low specificity since it is also expressed in SCC, 
large-cell carcinoma, and large-cell neuroendocrine carci-
noma of the lung, and in a variety of adenocarcinomas 
metastatic to the lung [51].
zz p53 reactivity may be helpful in separating BAC from 
common lung adenocarcinoma [104].
zz Immunocytochemistry in general provides significant in-
formation in addition to morphological diagnosis in a 
high percentage of neoplastic lung disorders [86]. Appro-
priate panels of immunocytochemical stains have to be 
used according to the morphological and clinical findings. 
They enable cytopathologists to differentiate between 
various types of primary large-cell tumors of the lung and 
to assess the site of origin of metastatic neoplasms.

Caution
zz Immunocytochemical positivity of tumor cell nuclei 

against estrogen receptors may not be absolutely 
specific for metastatic breast carcinoma (or other 
sex-hormone-producing tumors).  ER may also be 
present in cells of pulmonary adenocarcinomas.
zz TTF-1 immunocytochemical staining cannot distin-

guish between primary adenocarcinoma of the lung, 
metastatic thyroid cancer, and proliferative type II 
pneumocytes mimicking adenocarcinoma.
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zz CK7 provides high sensitivity for primary pulmonary 
adenocarcinomas, but the marker has a low specifi
city.

Additional Analyses
DNA ploidy, cytophotometry, and molecular genetics have 
been discussed in Sect. 2.1.4.3, “Additional Analyses”, p. 
115.

2.2.2.4  Large-Cell Carcinoma (Fig. 2.47)

Undifferentiated large-cell pulmonary carcinoma is com-
posed of highly malignant anaplastic cells that lack morpho-
logic features of squamous or glandular differentiation. The 
tumor comprises about 10% of all lung carcinomas.

Diagnosis of large-cell undifferentiated carcinoma does 
not exclude a tumor with focally more differentiated areas of 
specific morphology whose cells are currently absent in the 
cytologic specimen.

Microscopic Features
{{ Hallmarks: 
Preponderance of very large single cells. 
Cellular grouping occurs in a syncytial modality. 
The N/C ratio is high. 
The nuclear contour is highly abnormal, cleaved, and 
lobulated. The chromatin is irregularly dispersed ex-
hibiting strands and clusters. The parachromatin may 
be hyperchromatic or lucid. The nucleoli are large and 
pleomorphic and their number varies from cell to cell.
{{ The cytoplasm is frequently ill defined, and the con-
figuration and staining are variable.
{{ Giant tumor cells and tumor necrosis are common.

Differential Diagnosis
Differential diagnosis considerations are similar to those of 
poorly differentiated SCC and poorly differentiated adeno-
carcinoma including: metastatic undifferentiated carcinoma, 
pulmonary invasive mesothelioma (undifferentiated epithe-
lial or sarcomatoid type), amelanotic melanoma, sarcoma, 
large-cell lymphoma, cellular alterations due to chemothera-
py and irradiation.

Other tumor entities presenting with large tumor cells are 
discussed in subsequent sections of this chapter.

2.2.2.5  Adenosquamous Carcinoma

Adenosquamous carcinoma is a histologically heteroge-
neous neoplasia due to dual differentiation into squamous 
cell carcinoma and adenocarcinoma. 

Adenosquamous carcinoma is generally easily recognized 
as malignant neoplasia in cytologic routine practice, but 

proper subtyping is often not possible: the cytological diag-
nosis of this tumor entity requires unequivocal evidence of 
malignant keratinized squamous cells and mucin-secreting 
cells of the adenocarcinoma type. 

2.2.2.6  Small-Cell Carcinoma

General Comments
zz Small-cell carcinoma belongs to the group of neuroendo-
crine tumors of the lung (see Sect. 2.2.3, p. 149). A majo
rity of small-cell carcinomas demonstrate neuroendocrine 
differentiation by immunocytochemical staining for neu-
roendocrine markers (see “Immunocytochemistry” be-
low), both on tissue sections and cytologic specimens 
[72].
zz Small-cell carcinoma is a highly aggressive tumor with a 
high mitotic activity; they are known to have a poor clini-
cal course [13, 32, 119].
zz Cytology, especially FNAB, has proved to be an excellent 
method to distinguish small-cell carcinoma from other 
lung cancers [15, 29]. Fundamental and specific cytologic 
features of small-cell carcinoma include cellular/nuclear 
molding and fine, smudgy chromatin.

Caution
zz We emphasize a careful evaluation of all respiratory 

cytologic specimens from patients with clinically 
suspected lung cancer. In so doing, a very few well-
preserved individual and grouped small undifferen-
tiated tumor cells can be detected and generally al-
low a correct diagnosis (Fig. 2.48).
zz Nuclear hyperchromasia and dyschromasia in small 

carcinoma cells appear deep blue to black and dark 
pink to bright pink, respectively.
zz Tumor cells of small-cell carcinoma entrapped in 

blood may be obscured and easily missed.
zz Dense clusters of hyperplastic basal cells entrapped 

in thick blood masses may be misinterpreted as tu-
mor cell clusters from a small-cell carcinoma of the 
oat cell type.

Classification of Small-Cell Carcinomas
The 1981 WHO classification scheme differentiated three 
subtypes of small-cell carcinoma: oat cell carcinoma, small-
cell carcinoma of the intermediate cell type, and combined 
small-cell carcinoma [128]. Later on, the terms “oat cell car-
cinoma” and “intermediate cell type” were dropped. The 
1999 and 2004 WHO classification [119] propose the terms:
(1)	“Small-cell carcinoma” to be used for tumors with a pure 

small-cell pattern lacking a non-small-cell component.
(2)	“Combined small-cell carcinoma” for tumors that show a 

mixture of small-cell carcinoma and any other non-small-
cell component [132].
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Caution
For cytodiagnostic purposes, it is highly recommended 
to remember the two small-cell types: oat cell and inter-
mediate. These two cell types contribute to diversified 
differential diagnostic considerations.

Microscopic Features [6, 96, 132]
The cytologic pattern and cellular morphology are pathogno-
monic in such a manner that a determinate diagnosis should 
be possible even on single cells.
(1)	Cytologic appearance affected by sampling and prepara-

tory modalities:	
{{ Freshly prepared sputum: the tumor cells may be en-
trapped in strands of mucus or arranged along mucus 
streaks. Tumor cells occur singly but also arranged in 
small round aggregates and in linear fashion (single-
file cellular arrangement), exhibiting the characteristic 
nuclear molding and focally marked compression of 
the nuclei (Fig. 2.49).
{{ Bronchial washing producing a similar cytologic ap-
pearance as fresh sputum. Obscuration of individual 
tumor cells and small dense tumor cell clusters by 
blood masses may offer a tentative diagnosis (Fig. 
2.50).
{{ Bronchial brushing and FNAB usually provide cell-
rich cytologic smears. Tissue fragments are common, 
but nuclear molding may be less pronounced, and the 
tumor cells usually appear larger compared to those in 
sputum probes or washings.
{{ Liquid-based cytology is increasingly used for the pro-
cessing material sampled by transthoracic or trans-
bronchial FNAB from lung lesions or mediastinal 
lymph nodes. Advantages and interpretative cautions 
concerning liquid-based preparation are reported in the 
literature [92]. The most distracting morphologic 
changes of tumor cells processed by means of liquid-
based methods include:

−− Cell aggregates that may be crowded and tight.
−− Cell shrinkage and disruption of the cytoplasm that 

are usually more pronounced compared to direct 
smearing.

−− More distinct nucleoli.

(2)	Pathognomonic cytologic features: cells of the oat cell 
type (Figs. 2.48B, 2.49, 2.51)
{{ Tumor cells of the oat cell type are approximately one-
and-a-half to two times the size of a lymphocyte.
{{ The nuclei may appear round with a wrinkled mem-
brane or very irregular in shape and outline.
{{ The chromatin is very dense and evenly distributed. Hy-
perchromasia (deep-blue staining) or dyschromasia 
(dark-pink to bright-pink staining) are invariably present.
{{ Nucleoli are frequently absent; if present they are in-
conspicuous.

{{ The cytoplasm is recognized as a thin cyanophilic rim.
{{ Intercellular molding of cells and nuclei together with 
nuclear compression are of the most conspicuous diag-
nostic features.
{{ The tumor cells are individually distributed, arranged 
in small dense clusters or in single files.
{{ Apoptosis and tumor necrosis are frequent.

(3)	Pathognomonic cytologic features: cells of the interme-
diate cell type (Fig. 2.52)
{{ In comparison to the oat cell tumor type, the cells of 
the intermediate subtype are slightly larger in size and 
the nucleoli are frequently conspicuous.
{{ The cytoplasmic rim is larger and the cytoplasm tends 
to be elongated.
{{ However, the basic features for the diagnosis of small-
cell carcinoma are the same as listed above in terms of 
nuclear shape, nuclear border, chromatin texture, and 
staining properties.

Immunocytochemistry
zz Small-cell carcinoma stain most frequently with epithelial 
markers (e.g., EMA, BerEp-4) [41]. Cytokeratin staining 
is more variable but a dot-like cytoplasmic positivity is 
characteristic for small-cell carcinoma.
zz Immunocytochemistry for neuroendocrine markers such 
as CD56, chromogranin, synaptophysin, and neuron-spe-
cific enolase shows a positive reaction in a high percent-
age of small-cell carcinomas [41].
zz Immunocytochemical staining for TTF-1 provides a posi-
tive reaction in up to 90% of cases [18].

Caution
zz Negative staining for neuroendocrine markers oc-

curs in about 25% of small-cell carcinomas.
zz The immunoprofile TTF-1/ CK20 cannot reliably dis-

tinguish between pulmonary and extrapulmonary 
small-cell carcinoma [18].

Differential Diagnosis
zz Basal cell hyperplasia (Fig. 2.4): Densely clustered hyper-
plastic basal cells with their darkly stained nuclei may 
simulate small-cell carcinoma (oat cell type), but basal 
cells are usually extremely small (smaller than cells of 
small-cell carcinoma or even lymphocytes) and show 
round to polygonal shapes. 
{{ The cytoplasm appears as small, densely structured 
cyanophilic rim and often has a polygonal shape. The 
nuclei are tiny, darkly stained, and homogeneously 
structured. Hyperplastic basal cells are arranged in co-
hesive flat sheets. 

Hyperplastic basal cells show highly significant differ-
ence in proliferative activity in comparison to small-cell 
carcinoma, which may be helpful in discriminating the 
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two entities by application of an immunoassay using anti-
bodies against Ki-67 antigen [40].
zz Carcinoid tumors: Typical carcinoid tumors should rarely 
cause problems discriminating from small-cell carcino-
ma. However, cases with numerous small and large spin-
dle-shaped cells, pronounced variation in cellular size and 
shape, and nuclear features of small-cell carcinoma (col-
or, chromatin structure, shape) may easily be misclassi-
fied as small cell carcinoma. Still, carcinoid tumors do not 
produce tumor diathesis and have a mitosis index much 
lower than small-cell carcinomas. Renshaw and col-
leagues have studied in detail the cellular features provo
king confusion of carcinoid tumors with small cell carci-
noma of the lung [95].
zz Merkel cell carcinoma: Merkel cell carcinoma shares 
many cytologic features with small-cell carcinoma. Im-
munostaining for CK20 and TTF-1 are helpful in distin-
guishing between these two entities: Merkel cell carcino-
ma is CK20-positive (often in a dot-like pattern), and 
TTF-1-negative, and vice versa [18].
zz Poorly differentiated squamous cell carcinoma: Small cell 
carcinoma predominantly composed of cells of the inter-
mediate subtype may be suggestive of poorly differenti-
ated squamous cell carcinoma of the small-cell variant. 
Immunocytochemical stains for p63 and TTF-1 were 
shown to reliably distinguish between small-cell carcino-
ma of the lung and small-cell SCC [59].
zz Malignant lymphoma (Figs. 2.53 and 2.56): Distinguishing 
small-cell carcinoma from malignant lymphoma can be 
difficult, particularly in bronchial washings and brushings. 
Problems arise when (1) all carcinoma cells occur isolated 
and (2) malignant lymphocytes are small to medium-sized, 
lacking distinct nucleoli, appearing as cohesive clusters, 
and exhibiting degenerative changes. Nuclear irregularities 
and tumor debris are not helpful in separating the two tu-
mor entities. Immunoreactivity for leukocyte antigen 
(CD45) and various lymphocytic markers reliably indicate 
the lymphatic nature of a tumor. Lymphomas are negative 
for cytokeratins, neuroendocrine markers, and TTF-1.

Caution
There are various reasons for a biphasic small-cell / 
large-cell tumor pattern: 
zz Combined small-cell carcinoma shows a distinct mix-

ture of cells of small-cell carcinoma and any other 
malignant non-small-cell component such as squa-
mous cells, glandular cells, and large cells of neuro-
endocrine origin.
zz Atypical/ malignant squamous cells may originate 

from dysplastic squamous epithelium and carcino-
ma in situ of the bronchial epithelium, adjacent to 
small-cell carcinoma. 
zz Concomitant squamous cell carcinoma from varying 

sites of the respiratory tract, oropharynx, and eso
phagus should always be kept in mind.

2.2.2.7  Carcinomas of the Salivary Gland Type

This tumor group comprises neoplasms that are probably of 
bronchial gland origin. The morphology of these tumors is 
similar to their counterparts in the salivary glands and in 
other organs. They are described in more detail in Sect. 5.1.5, 
p. 414. Several reports in the literature indicate cytomorpho-
logic features and diagnostic problems of the various tumor 
entities (references are provided in Sect 5.1 together with the 
various tumor types, p. 401).

2.2.2.7.1  Adenoid Cystic Carcinoma (Fig. 2.54)
Adenoid cystic carcinomas usually arise in large bronchi and 
in the trachea. Distinction from well-differentiated pulmo-
nary adenocarcinoma and mucin-producing adenocarcino-
mas with a histologically pronounced cribriform architecture 
may be difficult [21, 27, 77, 107]. A pure epithelial compo-
nent can lead to a misdiagnosis of carcinoid tumors.

2.2.2.7.2  Mucoepidermoid Carcinoma (Fig. 2.55)
Mucoepidermoid carcinoma usually arises in the periphery 
of the bronchial tree. An admixture of neoplastic squamoid 
cells and mucin-containing tumor cells together with vari-
able amounts of extracellular mucus will definitely provide a 
correct diagnosis. However, epidermoid features of the ma-
lignant squamous cells may be poor and are likely to be over-
looked; their cytoplasm may be dense or finely vacuolated.
zz Low-grade mucoepidermoid carcinoma is composed of a 
monotonous tumor cell population with lack of unambi
guous evidence of malignancy; the diagnosis will more 
frequently be suggestive than definite. Differential diag-
noses include mucous gland adenoma, bronchioloalveolar 
carcinoma, mucinous adenocarcinomas (primary and 
metastatic), among others [77, 99, 107]. 
zz High-grade mucoepidermoid carcinoma is difficult to 
separate from adenosquamous carcinoma, as keratinized 
epidermoid cancer cells frequently occur.

2.2.2.7.3  Other Rare Tumors
The group of salivary-gland-type carcinomas further in-
cludes epithelial-myoepithelial carcinoma.

2.2.2.8  Other Primary Neoplasms of the Lung 
Rarely Seen in Cytologic Practice

2.2.2.8.1  Clear Cell Carcinoma
Clear cell carcinoma is composed of large polygonal tumor 
cells with clear foamy cytoplasm whose glycogen content is 
highly variable. It is important to emphasize a number of 
secondary lung lesions that highly resemble pulmonary clear 
cell carcinoma: Extrapulmonary clear cell carcinoma may be 
situated in the kidney, thyroid, salivary gland, female genital 
organs, or breast. Benign clear cell tumor of the lung – sugar 
tumor – has to be excluded as well.
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2.2.2.8.2  Lymphoepithelioma-Like Carcinoma
Lymphoepithelial carcinoma is an undifferentiated epithelial 
neoplasia of the large-cell type associated with prominent 
benign lymphoid infiltration. This tumor entity is typically 
located in the nasopharynx and occurs extremely rarely in 
other sites including the lung. The cytomorphologic features 
of this tumor are provided in Sect. 8.7.3, p. 568. 

Pulmonary lymphoepithelioma-like carcinoma has to be 
distinguished from benign and malignant lung disorders that 
are accompanied by pronounced lymphatic hyperplasia such 
as granulomatous disorders (abundant lymphocytosis and 
activated histiocytes that mimic carcinoma cells), malignant 
lymphoma (large-cell blastic type accompanied by benign 
lymphoid hyperplasia), melanoma, or sarcoma [19].

2.2.2.8.3  Sarcomatoid Carcinoma
Sarcomatoid carcinomas are poorly differentiated non-small-
cell lung cancers that are accompanied by spindle cells, giant 
cells (or a mixture of both cell types), or a sarcomatous com-
ponent [1, 74, 75, 100, 119].
zz Giant cell carcinomas are composed of mono- and/or 
multinucleated large polygonal cells with distinct malig-
nant cytological features. Pure giant cell carcinoma is 
very rare.
zz Spindle cell carcinomas consisting exclusively of spindle-
shaped tumor cells are rare; an admixture of giant ele-
ments is frequently observed. Spindle cell areas display a 
sarcoma-like growth pattern, but the cells show epithelial 
differentiation in immunocytochemistry for epithelial 
markers [75]. If immunostaining for cytokeratins is nega-
tive, separation from true sarcoma is practically impossi-
ble from cytomorphology alone.
zz Carcinosarcoma [23] is a highly malignant tumor with 
carcinomatous and sarcomatous areas. The latter should 
include heterologous elements such as cartilage, bone, 
and skeletal muscle. Rhabdomyoid cells together with 
carcinomatous elements have been reported by Ishizuka 
and coauthors in a sputum probe [50].
zz Pulmonary blastoma is a biphasic tumor containing a 
primitive epithelial component and primitive stroma; the 
latter show areas of heterologous mesenchymal tissue. 
The classic pulmonary blastoma is usually encountered in 
adults [76], whereas pleuropulmonary blastoma is a tu-
mor of early childhood [37, 81]. 
{{ Stromal cells show scant cytoplasm containing ovoid 
to elongated nuclei with coarse chromatin and irregular 
nucleoli. Epithelial cells are arranged in sheets, the cy-
toplasm is vacuolated or foamy and ill defined. The 
nuclei are eccentrically located and contain irregularly 
shaped nucleoli [76].

2.2.2.8.4  Soft Tissue Tumors
Sarcomas rarely occur in the lung and a diagnosis from cy-
tology is rather ambivalent. They are more likely encoun-
tered in fine-needle aspirates than in exfoliative cytologic 

samples; stromal tumors rarely exfoliate their cells into the 
bronchial tree. Only a few cases are on record in the litera-
ture, leiomyosarcoma [3, 84, 129], chondrosarcoma [71], 
synovial sarcoma, fibrosarcoma [66], and malignant fibrous 
histiocytoma [35, 46]. Leiomyosarcoma is most frequently 
reported. 

Hummel and coauthors recently reviewed a large number 
of pulmonary spindle cell and mesenchymal lesions in trans-
thoracic FNABs with respect to cytomorphologic features, 
differential diagnosis, and pitfalls [47]; Wakely studied the 
features and limitations of FNAB in the analysis of pulmo-
nary spindle cell lesions [121].

2.2.2.8.5  Germ Cell Tumors
Malignant germ cell tumors of the lung are extremely rare. In 
suspicious cases, an anaplastic primary lung carcinoma 
should always be excluded.

As known from other body sites (e.g., mediastinum, retro-
peritoneum), metastatic germ cell neoplasms to the lung may 
be solely composed of mature tumor elements after success-
ful chemotherapy and radiotherapy of the remote primary 
tumor.

2.2.2.9  Malignant Lymphoid and Myelogenic 
Tumors

2.2.2.9.1  Non-Hodgkin Lymphoma and Leukemia 
[7, 68] (Figs. 2.53, 2.56 and 2.57)
zz The prognosis of patients with malignant lymphoma has 
dramatically improved over the last few decades under 
new therapeutic regimes, and the tumors are given addi-
tional time for recurrence and dissemination. According-
ly, the lung becomes more frequently involved with ma-
lignant lymphoid lesions and cytopathologists are more 
frequently confronted with such cases.
zz Differential diagnosis with small-cell carcinoma may be 
crucial, particularly in cases when small-cell carcinomas 
are composed of a predominant intermediate cell popula-
tion. Considerations to distinguish between these two en-
tities are discussed in Sect. 2.2.2.6, p. 144 (Figs. 2.53, 
2.56 and 2.57). 
zz Acute lymphoid and myeloid leukemia share many cyto-
morphologic features; discrimination may be difficult un-
less immunocytochemical tests are used. Both tumor enti-
ties have to be distinguished from pulmonary and 
nonpulmonary large-cell neoplasia, particularly large-cell 
carcinoma and amelanotic melanoma.

2.2.2.9.2  Hodgkin Lymphoma 
[33, 38, 111] (Fig. 2.58)
zz Hodgkin lymphoma (HL) in the lung can develop during 
the course of the disease. Pulmonary Hodgkin disease 
without lymph node involvement is extremely rare [17].
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zz Cytologic specimens reveal a polymorphous lymphohis-
tiocytic background pattern:
{{ Small and large benign mononuclear lymphoid and 
histiocytoid cells are intermingled with atypical lym-
phocytes. The latter comprise enlarged nuclei with ir-
regular outlines and conspicuous nucleoli. This cell 
pattern is not specific for HL; malignant non-Hodgkin 
lymphoma, various benign lymphoproliferative pul-
monary disorders, and small-cell carcinoma should be 
taken into consideration.
{{ Cytology is diagnostic of Hodgkin disease solely in the 
presence of classic Hodgkin- and Reed-Sternberg cells.

Caution
zz Large-cell malignant lymphoma and acute myelo-

monocytic leukemias may simulate large-cell cancer. 
zz Malignant lymphoma composed of small to medi-

um-sized cells together with features of cell degene
ration may lead to a misdiagnosis of small-cell carci-
noma.
zz The classic pleomorphic lymphoid-histiocytic back-

ground of Hodgkin lymphomas is nonspecific; un-
equivocal Reed-Sternberg cells must be present for a 
conclusive cytologic diagnosis.

2.2.2.10  Secondary Tumors (Metastatic and 
Invading from Adjacent Organs and Structures)

zz The lung is the most common site of metastatic tumor im-
plants. Approximately 50% of all metastatic tumors to the 
lung shed their cells into the pulmonary airways [61]. Nu-
merous metastatic neoplasms mimic primary lung cancer 
morphologically, clinically, and on imaging studies. Cavi-
tation, interstitial growth, and an alveolar wall-lining pat-
tern may be marked in varied secondary tumors.
zz Adenocarcinoma is by far the most common metastatic 
tumor detected in exfoliative bronchial specimens. Among 
these, adenocarcinoma from the colon and breast are the 
most frequently encountered cancers, both in the past and 
in current practice [4]. Other relatively frequently en-
countered metastases and invasive lung tumors from adja-
cent sites are renal cell carcinoma, transitional cell carci-
noma, squamous cell carcinoma, malignant melanoma, 
and malignant lymphoma.
zz Immunocytochemical studies are extremely helpful to es-
tablish the primary tumor site for the majority of suspect-
ed metastatic tumors with indistinct cytologic findings 
[86]. Further help may be provided by a positive clinical 
history and correlative studies with relevant histologic 
material from the same patient.
zz The cytomorphologic pattern of the majority of secondary 
tumors is relatively nonspecific. Still, a definite or at least 
peculiar cell pattern in exfoliative specimens may raise 

suspicions of a neoplasm from a particular extrapulmo-
nary origin. 

Selected entities are discussed:

2.2.2.10.1  Breast Carcinoma (Fig. 2.59)
Some breast cancers exhibit small monomorphic tumor cells. 

{{ The nuclei are irregular including deep grooves, the 
chromatin is fine and pale, and nucleoli may be incon-
spicuous. In addition, many cases will reveal a single-
file tumor cell arrangement. 

Thus, the resemblance to bronchioloalveolar carcinoma is 
striking, as it is to other secondary tumors that exhibit similar 
nuclear features such as renal cell carcinoma, papillary thy-
roid carcinoma, and papillary transitional cell carcinoma.

Immunocytochemistry: Breast carcinoma (hormone recep-
tors +) and lung adenocarcinoma (TTF-1+) show an opposite 
immunoprofile (please see “Cautions”, p. 149).

2.2.2.10.2  Colonic Carcinoma (Fig. 2.60)
Lung metastases of colonic adenocarcinoma are commonly 
associated with small and large tight cell clusters. 

{{ Less poorly differentiated tumors exhibit a palisade-
like arrangement of columnar cells. The nuclei are hy-
perchromatic and coarsely structured. Pleomorphic tu-
mor detritus is frequently observed.

Immunocytochemistry: CDX2 and CK20 positivity and CK7 
negativity are reliable indicators for metastatic colonic carci-
noma.

2.2.2.10.3  Transitional Cell Carcinoma
Cells of poorly differentiated urothelial carcinoma metasta
tic to the lung may look like those exfoliating from a poorly 
differentiated squamous cell carcinoma. 

{{ Both tumor entities may contain large cells with pleo-
morphic nuclei, large nucleoli, and dense cyanophilic 
cytoplasm; the latter may show vague concentric la
mellation. Pronounced necrotic debris raises suspi-
cions of transitional cell carcinoma.

Immunocytochemistry: An immunocytochemical profile in-
cluding positivity for CK7, CK20, and CK13 raises suspi-
cions of transitional cell carcinoma. CK20 usually show no 
positive reaction on malignant squamous cells of primary 
lung origin.

2.2.2.10.4  Adenocarcinoma of the Prostate
This tumor is composed of rather monomorphic medium-
sized to large cells showing a characteristic round nucleus, a 
single pronounced nucleolus, and evenly distributed granu-
lar chromatin. The tumor cells are arranged in compact and 
regular sheets and clusters.
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Immunocytochemistry: Positivity for specific prostatic cel-
lular antigens (e.g., PSA) helps to provide a final diagnosis.

2.2.2.10.5  Malignant Melanoma (Fig. 2.61)
Pigmented melanoma should raise no diagnostic problems 
except in rare cases of carcinoid tumors that exhibit nuclear 
polymorphism and melanin production. However, nonpig-
mented melanoma may be difficult to differentiate from 
poorly differentiated squamous cell carcinoma, poorly dif-
ferentiated adenocarcinoma, and undifferentiated carcinoma 
of the lung. All these tumors are characterized by large cells, 
pleomorphic nuclei, huge nucleoli, clumped chromatin, and 
cytoplasm of varying shape, size, and structure. Absence of 
cell clustering is pathognomonic for large-cell neoplasms.

Immunocytochemistry: Reactivity for melanoma-typical 
markers (HMB-45, Melan A) together with a strong positi
vity for S100 are indicators for the presence of amelanotic 
melanoma.

2.2.2.10.6  Malignant Mesothelioma
Pleural mesothelioma is a diffusely spreading tumor involv-
ing primarily parietal and visceral surfaces of the thoracic 
cavity and lung. Mesothelioma, mainly of the sarcomatoid 
type, may infiltrate beyond the pleura visceralis into the lung 
parenchyma. Infiltrates may mimic a peripheral lung tumor 
and can be investigated by FNAB. Mesothelioma cells may 
rarely be encountered in exfoliative samples from the bron-
chial system.

Immunocytochemistry: Calretinin-positive epithelioid tu-
mor cells that show negative reactivity for TTF-1 raise high 
suspicions of a mesothelioma invading the lung.

2.2.2.10.7  Malignant Mesenchymal Tumors (Fig. 2.62)
A distinct tendency exists for sarcomas to metastasize into 
the lung parenchyma. Spindle cell pulmonary carcinoma, 
undifferentiated carcinoma, and mesothelioma of the sarco-
matoid type have to be excluded by immunocytochemical 
testing (Fig. 2.62)

Caution
zz Patients with a long-standing tumor-free interval, 

whose primary tumor had been successfully treated 
several years before are most likely to get a diagnosis 
of primary lung cancer at the time of pulmonary re-
currence if the exact clinical history is not available.
zz Breast carcinoma: Isolated cells from monomorphic 

breast carcinoma in exfoliative material are likely to be 
overlooked unless a clinical history of breast cancer is 
kept in the medical records. Estrogen receptors may be 
detected in pulmonary adenocarcinomas as well [25].
zz Colonic carcinoma may be strongly suspected in the 

presence of clearly malignant columnar carcinoma 
cells in a palisade arrangement.

zz Transitional cell carcinoma: Cells of poorly differenti-
ated urothelial carcinoma may look like cells of poor-
ly differentiated squamous cell carcinoma of the 
lung.
zz Malignant melanoma: Amelanotic melanoma mimics 

poorly differentiated and undifferentiated primary 
cancers of the lung.

2.2.3  Neuroendocrine Tumors

2.2.3.1  Introduction

zz Lung tumors with neuroendocrine tumor (NET) differen-
tiation include four entities that are different in their epi-
demiologic, clinical, (cyto)morphologic and molecular 
properties [32]. The two main groups of NET include:
(1)	Typical and atypical carcinoid tumors that are consi

dered low-grade and intermediate-grade carcinomas 
having a moderate to good prognosis;

(2)	Large-cell neuroendocrine carcinoma and small-cell 
carcinoma, known to have a poor clinical course [13, 
32].

Typical and atypical carcinoid tumors are distinguished 
from each other by their appearance under the light micro-
scope (see below).
zz Immunocytochemical reactivity for neuroendocrine 
markers (chromogranin, synaptophysin, and CD56) acts 
as an indicator for neuroendocrine differentiation. Immu-
nostaining reveals no crucial differences between the four 
subtypes of neuroendocrine tumors.
zz Carcinoids typically appear as nodular exophytic lesions 
protruding into the bronchial lumen, but tumor cells are 
rarely observed in sputum and bronchial secretion due to 
the intact covering mucosa. In contrast, carcinoids gener-
ally provide a large number of cells in specimens sampled 
by brushing and fine-needle aspiration.
zz Neuroendocrine differentiation has been found to be an 
attribute not only of NET but also of a proportion of non-
small-cell lung carcinomas. Detection of focal neuroen-
docrine features in the latter depends on a spectrum of 
technical approaches and biological properties (antibo
dies used, nature of tissue specimen, etc.) [12, 112].

2.2.3.2  Typical Carcinoid Tumors 
[13, 78, 80] (Figs. 2.63 and 2.64)

Typical carcinoid tumors grow slowly and rarely spread be-
yond the lungs. They are nine times as common as atypical 
carcinoids. Nearly all central carcinoid tumors are typical 
carcinoids located in the walls of large bronchi near the lung 
center.
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Microscopic Features 
{{ Hallmarks: Uniformity of the neoplastic cells is a 
pathognomonic feature of this tumor. 
The tumor cells occur singly, in loose sheets, or as 
three-dimensional cohesive clusters. Cell clusters may 
show an acinus-like and rosette formation. 
The cells and nuclei are small to medium-sized, round 
to ovoid. The nucleus is usually displaced to the pe-
riphery of the cytoplasm, giving the cell a plasma cell-
like appearance. 
The chromatin pattern is finely granular and the nucle-
oli are inconspicuous. 
Basophilic or eosinophilic cytoplasm is moderate in 
size and contains fine granules. 
Very few mitoses.
{{ The N/C ratio is variable.
{{ On occasion one can observe nests of small spindle 
cells.
{{ The background of cytologic specimens is clean, ne-
crosis is absent.

Caution
Sputum probes that contain typical carcinoid cells may 
likely be attended by pronounced cell detritus and ne-
crosis derived from the traumatized mucosal surface 
area and not from the tumor parenchyma itself.

Differential Diagnosis
zz A solid epithelial component of adenoid cystic carcinoma 
that is composed of small monomorphic cells may be mis-
taken for carcinoid cells. Cells of adenoid cystic carcino-
ma are immunocytochemically negative for neuroendo-
crine markers.
zz Low-grade non-Hodgkin lymphoma may mimic carci-
noid tumors in cases exfoliating numerous isolated mono-
morphic tumor cells (Fig. 2.56).
zz Metastases of monomorphic small-cell adenocarcinomas 
(e.g., breast carcinoma) exhibiting fine granular chroma-
tin, inconspicuous nucleoli, and variably granular cyto-
plasm must be eliminated. Immunocytochemically, hor-
mone receptors are not expressed in cells of carcinoid 
tumors, but cells of breast carcinoma may coexpress neu-
roendocrine markers.

2.2.3.3  Atypical Carcinoid Tumors  
[13, 80, 95] (Figs. 2.65 and 2.66)

Atypical carcinoids account for about 10% in the carcinoid 
tumor group. They grow slightly faster and are more likely to 
spread to other organs. They have more cells in the process 
of dividing.

Microscopic Features 
{{ The same cytological features appear as described for 
typical carcinoids, but the neoplastic cells exhibit 
greater cellular polymorphism. In particular, they are 
more frequently spindle-shaped. 
{{ The nuclei are more irregular in shape and occasionally 
molded. The chromatin is coarse. Hyperchromasia and 
nucleoli are distinct.
{{ Mitotic figures and necrosis are common.

Differential Diagnosis
zz Generally, nuclear size and nucleoli are important diag-
nostic features distinguishing typical carcinoids from 
atypical carcinoid tumors and large cell neuroendocrine 
carcinoma.
zz Small-cell lung carcinoma [95] and large-cell neuroendo-
crine carcinoma are distinguished from atypical carcinoid 
by a notably higher mitotic rate and extensive necrotic 
background. 
zz Adenocarcinoma and mucoepidermoid carcinoma with 
absence of mucin and immunocytochemical positivity for 
neuroendocrine markers raise suspicions of atypical car-
cinoid tumor.
zz Mesenchymal neoplasms, particularly smooth muscle tu-
mor, are the most frequent lesions, which have to be sepa-
rated from atypical carcinoids with spindle cell features. 
An appropriate panel of antibodies generally resolves the 
problem.
zz Rare melanin-producing carcinoids of the spindle cell 
type share features with fusiform, small-cell pigmented 
melanoma.
zz Prostate carcinoma is characterized by a finely granular 
chromatin texture, large nucleoli, and occasionally granu-
lar cytoplasm. Tumors composed of small to medium-
sized cells may resemble atypical carcinoid tumors. An 
immunocytochemical panel comprising prostate-typical 
and neuroendocrine antibodies will provide the correct 
diagnosis.
zz Paraganglioma composed of epithelioid cells with carci-
noid-like nuclear features is difficult to separate from 
atypical carcinoid cells [63]. However, pulmonary para-
ganglioma is extremely rare and cytokeratins are not ex-
pressed by use of immunocytochemistry.
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2.2.3.4  Large-Cell Neuroendocrine Carcinoma 
[52, 53, 69, 80, 123] (Fig. 2.67)

The WHO 2004 nomenclature categorizes large-cell neuro-
endocrine carcinoma (LCNC) as large-cell pulmonary carci-
noma [119]. LCNCs may appear in a pure form, but occa-
sionally they are combined with fractions of small-cell 
carcinoma or non-small-cell carcinoma. LCNCs have a poor 
clinical outcome.

Microscopic Features 
{{ Hallmarks: 
Hypercellular smears containing numerous single tu-
mor cells and stripped nuclei. 
Three-dimensional tumor cell clusters may display dis-
tinct peripheral palisading and rosette-like structures. 
The cells are of medium to large size with variable-size 
cytoplasm. 
The nuclei are pleomorphic comprising irregular con-
tours, molding, and finely or coarsely granular chroma-
tin. 
The prominent nucleoli most often occur singly, but 
tumors have been observed containing small and in-
conspicuous nucleoli. 
Necrosis and mitotic figures are common.
{{ Giant cells may be present.
{{ A single-file cell arrangement may be encountered.
{{ Apoptotic changes are frequently observed.

Immunocytochemistry
Clear positivity with one neuroendocrine marker is sufficient 
for a definite diagnosis of LCNC. Synaptophysin seems to be 
the perfect neuroendocrine marker for this particular tumor 
entity. Synaptophysin is highly specific and more sensitive 
than chromogranin [44, 123].

About 50% of the large-cell neuroendocrine carcinomas 
show nuclear positivity for TTF-1 antigen [53, 113].

Differential Diagnosis
zz LCNC comprising pronounced nucleolar polymorphism 
and large cytoplasm may be confused with poorly differ-
entiated primary lung carcinoma of squamous or glandu-
lar origin [58] (Fig. 2.67).

zz Rarely, LCNC can be misdiagnosed as small-cell carci-
noma; even so, single-file cell arrangement, small nuclear 
size, nuclear molding, and absence of nucleoli are impor-
tant differential features typically occurring in small-cell 
carcinoma [58, 130].
zz Large-cell-type prostatic carcinoma (large nucleoli, finely 
granular chromatin, cytoplasmic similarity) may mimic 
LCNC. Immunocytochemical reactivity for prostate-spe-
cific markers and negative immunostaining for neuroen-
docrine antigens exclude LCNC, and vice versa.

Caution
Fifty percent of LCNCs show immunocytochemical 
positivity for TTF-1.  Distinction from poorly differenti-
ated pulmonary adenocarcinoma may be difficult.

2.2.3.5  Pulmonary Tumorlet

zz Pulmonary tumorlets are evidenced to originate from pul-
monary Kulchitsky-type cells. Therefore, tumorlets can 
be defined as benign localized neuroendocrine cell proli
ferations looking like tiny peripheral carcinoids (less than 
5 mm in diameter). Tumorlets are frequently associated 
with neuroendocrine cell hyperplasia in the adjacent bron-
chiolar mucosa [94].
zz Nodules with an exceptional protrusion into the bronchial 
lumen are visualized by endoscopy and may be followed 
by brushing or transbronchial FNAB.
zz Tumorlets are usually composed of spindle cells or epi-
thelial-type cells; therefore, their morphology is indistin-
guishable from typical or atypical carcinoid tumors. 
zz The cell pattern of tumorlets can occasionally mimic 
small-cell carcinoma, well-differentiated adenocarcino-
ma, or a nonepithelial malignant neoplasm [5, 106]. How-
ever, the regularity of the tumorlet nuclei and a very low 
mitotic activity should exclude malignancy.
zz The neuroendocrine origin of the aspirated cells can im-
munocytochemically be confirmed using antibodies to 
synaptophysin, chromogranin, and NSE.
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Fig. 2.27  Squamous cell papilloma. 
An intrabronchial exophytic papillary tumor was detected by bronchoscopy in a 59-year-
old man. Intra/transbronchial FNAB revealed papilliform microfragments composed of 
metaplastic-like squamous cells of small and intermediate size. Loss of cellular polarity and 
nuclear irregularities are distinct (direct smear, Pap stain, higher magnification). 
Tentative cytologic diagnosis: Suggestive of squamous cell carcinoma (papillary neoplasm 
was not taken into consideration). 
Tissue diagnosis (excisional biopsy): Squamous cell papilloma exhibiting focal epithelial 
dysplasia.

Figs. 2.28 and 2.29 Hamartoma. 
Two examples of intrapulmonary hamartoma presenting with different tissue components. 

Fig. 2.28  (case #1) Transcutaneous FNAB of a long-standing nodular lesion in a 64-year-
old man’s right lung. Low magnification reveals large fragments of loose but cellular fibrous 
tissue, myxoid stroma (upper right), and a few groups of glandular cells (lower right) (direct 
smear, Pap stain). 

Fig. 2.29  (case #2) Transbronchial FNAB of parabronchial situated small nodules (middle-
aged male patient). Low magnification shows large sheets of ciliated columnar cells (upper 
left) and numerous chondroid fragments (lower right). Morphologic findings are consistent 
with a cartilaginous hamartoma (direct smear, Pap stain).

Fig. 2.30  Inflammatory pseudotumor. 
A 69-year-old man presented with a small nodule in the periphery of his right lung. Trans-
cutaneous FNAB was performed. The morphology is presented using a specimen immuno
stained for pancytokeratin-Lu-5 (Pap-prestained direct smear).
The aspirate included numerous compact heterogeneous cell clusters. High magnification 
disclosed Lu-5-positive staining of mesothelial cells, which are surrounded by clustered 
round and elongated immunonegative cells (fibroblasts/myofibroblasts, histiocytes, lym-
phoid cells). 
Cytology assumed to be benign or malignant stromal tumor. 
Histologic examination of the excised nodule provided a diagnosis of an inflammatory pseu-
dotumor of the lung.
 
Fig. 2.31  Severe dysplasia. 
Bronchial aspirate from a 59-year-old man giving rise to diagnostic dilemmas.
High magnification shows malignant epithelial cells of adenocarcinoma type (arrows) and 
keratinized squamous cells with severe atypia (direct smear, Pap stain). 
Cytologic evaluation: The initial cytologic diagnosis from exfoliative respiratory material 
was adenocarcinoma accompanied by atypical squamous cells originating from adjoining 
dysplastic squamous metaplasia. 
Subsequent mediastinal FNAB confirmed the diagnosis of adenocarcinoma (immunocyto-
chemical TTF-1 positivity of the tumor cells). 
The additional diagnosis of dysplastic squamous metaplasia of the bronchial epithelium is 
assumed to be correct. 
Histologic results are not available.
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Fig. 2.32  In situ squamous cell carcinoma. 
Sputum sample of a 75-year-old man without positive clinical history. Lower magnification 
shows numerous atypical/malignant squamous cells intermingled with necrotic tumor tissue 
(Pap stain). The squamous cells are exceptionally small. 
Cytologic (over)diagnosis: Necrotizing keratinized squamous cell carcinoma. 
Tissue diagnosis (endobronchial biopsy): Severe dysplastic squamous epithelium/in situ 
squamous cell carcinoma. Subsequent multiple tissue specimens from the bronchial tree did 
not reveal any invasive neoplasm.

Fig. 2.33  Invasive squamous cell carcinoma. 
Very low magnification reveals the appearance of invasive squamous cell carcinoma as it 
used to be in sputum specimens. There is a triad of: 

−− Isolated neoplastic cells.
−− Necrosis.
−− Red blood cells.

All these elements are partly enmeshed in mucoid strands (Pap-stained direct smear).

Fig. 2.34A, B  Keratinizing squamous cell carcinoma. 
The two images demonstrate cells showing all characteristics of common squamous cell 
carcinoma (bronchial brushing, direct smears, Pap stain, high magnification). A Note the 
keratinized tadpole-like cells (two cells upper left), the marked nuclear hyperchromasia, and 
concentric lamination of the cytoplasm (arrows). B Note in particular the extreme variability 
of N/C ratio and the occasional pronounced nuclear clearing (arrows).
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Fig. 2.35  Keratinizing squamous cell carcinoma: spindle cell variant. 
Bronchial aspirate showing clusters of a keratinizing squamous cell carcinoma (upper half 
of the field). Numerous neoplastic spindle cells exhibit merely minor nuclear atypias (direct 
smear, Pap stain, lower magnification). 

Figs. 2.36 and 2.37 Keratinizing squamous cell carcinoma: variant with clear nuclei. 
Two examples of keratinizing SCC are presented from a sputum probe and from a fine needle 
aspirate (see also Fig. 2.34B).

Fig. 2.36  (case #1) Smears of a sputum sample contained predominantly dispersed single 
carcinoma cells. Neoplastic cells show extremely clear nucleoplasm frequently associated 
with a few chromatin clots. It is nearly impossible to differentiate between single tumor cells 
exhibiting broad vacuolated cytoplasm and activated histiocytes (both supposed cancer cells 
and supposed activated histiocytes are designated by the arrows). (Pap stain, high magnifica-
tion).

Fig. 2.37  (case #2) Transbronchial FNAB revealed an endobronchial metastasis of a kera-
tinizing squamous cell carcinoma (site of origin was the tongue). Note the extremely clear 
nuclei in a few carcinoma cells partially not completely in focus (arrows) (direct smear, Pap 
stain, high magnification).

Fig. 2.38A, B  Poorly differentiated squamous cell carcinoma. 
Bronchial brushing in a 59-year-old man presenting with an endobronchial tumor mass that 
has been detected on the occasion of a fiberscopic examination. Direct brush smears were 
stained using the Papanicolaou technique. A Lower magnification shows dense clustering 
of elongated carcinoma cells focally providing a pronounced streaming pattern (asterisks). 
B High magnification exhibits obvious malignant nuclear features. The cytoplasm may be 
vacuolated or densely structured. Intercellular bridges can be identified (arrow). Cytoplasmic 
features of nonkeratinized malignant squamous cells are also illustrated in Fig. 2.34B.

Fig. 2.39  Squamous cell carcinoma: small-cell variant. 
Bronchial brushing in an elderly man presenting with a tumor in his left lung. Direct brush 
smears were stained using the Papanicolaou technique. Coarse chromatin, prominent nucleo-
li, occasional sharp cytoplasmic outlines, and a few small keratinizing atypical cells (arrows; 
cytoplasm is not completely in focus) distinguish small-cell squamous cell carcinoma from 
classic small-cell carcinoma of the lung. 
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Fig. 2.40  Adenocarcinoma versus severe reactive cell changes. 
A small cell cluster from a monomorphic adenocarcinoma of the lung. Take into consider-
ation that severe reactive changes of glandular pulmonary cells may exhibit an identical cell 
pattern! Compare with the cell cluster depicted in Fig. 2.11 (bronchial aspirate, Pap stain, 
high magnification).

Diagnosis of adenocarcinoma requires a large number of atypical single cells and cell 
clusters partly exhibiting unequivocal features of malignancy.

Figs. 2.41 and 2.42 Adenocarcinoma: conventional type. 
Typical cell features of adenocarcinomas from two patients (bronchial aspirates, Pap stain).

Fig. 2.41A, B  (case #1) Clusters and cells depicted from the same case showing the cha
racteristic cytologic features of adenocarcinomas. A Three-dimensional cell clusters mainly 
papilliform (lower left) or of acinar type (upper right) (lower magnification). B Tumor cell 
cluster exhibiting radiating flower petal pattern (arrow). Note the cellular characteristics: 
irregular nuclear outline, powdery chromatin, centrally placed macronucleoli, distinctly out-
lined cytoplasm tha is eccentric and vacuolated (high magnification). 

Fig. 2.42A, B  (case #2) The classic cellular morphology of adenocarcinoma and its immu-
nocytochemical properties. A High-powered view demonstrates dense finely granular chro-
matin texture, the typical nucleoli, and abundant vacuolated cytoplasm (oil immersion, mag-
nification, ×100). B Positive nuclear immunostaining for TTF-1 is helpful in determining a 
definite diagnosis of pulmonary adenocarcinoma in equivocal cases.
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Fig. 2.43  Monomorphic adenocarcinoma versus benign bronchial epithelial cluster. 
Note the striking similarity of the crescent carcinomatous cluster compared to the benign 
epithelial cluster (arrow): identical cellular and nuclear shape, identical nuclear texture and 
color, and an identical cytoplasmic structure. A major difference however, is observed re-
garding cellular arrangement, cellular size, and nucleoli (bronchial brushing, direct smear, 
Pap stain, high magnification). 

Fig. 2.44  Papillary adenocarcinoma. 
Transcutaneous FNAB of a lung tumor in the upper right lobe of an elderly male patient 
presenting with metastatic lung cancer. Subtyping of the lung neoplasm was not known at 
this stage. High magnification shows part of a papillary cluster composed of palisading, elon-
gated atypical columnar cells (direct smear, Pap stain). 
Cytologic findings are consistent with well differentiated mucinous papillary adenocarcino-
ma. The attending physicians abstained from histology.

Figs. 2.45 and 2.46 Bronchioloalveolar carcinoma. 
Bronchial aspirates from two different patients, both suffering from bronchioloalveolar car-
cinoma. Pap-stained direct smears were performed. Additional figures are presented in Chap. 
2.3. “Bronchoalveolar Lavage,” Sect. 2.3.6 “Malignancies”.

Fig.2.45  (case #1) Lower magnification reveals a flat sheet (upper right) and three-dimen-
sional compact clusters originating from an adenocarcinoma composed of small to medium-
sized cells. Papilliform and acinus-like cell (arrows) arrangement and intracytoplasmic pin
kish mucin (arrowheads) are overt. Nuclear irregularities (folds, molding) and loss of polarity 
indicate a malignant neoplastic lesion. 

Fig. 2.46  (case #2) High magnification focuses on bland chromatin, prominent nuclear ir-
regularities, and occasional distinct nucleoli. Numerous psammoma bodies are encased with-
in a neoplastic cell cluster (upper left). 
Note single cells with histiocytoid nuclei and abundant vacuolated cytoplasm (arrows); dis-
tinguishing these cells from activated histiocytes is very difficult using conventional cyto
logy alone.

Fig. 2.47  Large-cell undifferentiated carcinoma. 
Dissociating clusters composed of large pleomorphic tumor cells exhibiting highly vari-
able N/C ratio; strands of chromatin occur centrifugally (arrows). Exceptionally clear  
nucleoplasm and polyhedral cytoplasmic bodies are striking (bronchial brushing, direct brush 
smear, Pap stain, higher magnification).
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Fig. 2.48A, B  Small-cell carcinoma: paucicellular exfoliative sample. 
The cells depicted in these two images come from the same sputum probe (Pap stain). The 
examples emphasize the particular importance of careful microscopic screening in patients 
with small-cell carcinoma. A Very low magnification displays a single tumor cell cluster (ar-
row) that meets all criteria of small-cell carcinoma. B High magnification demonstrates a few 
single carcinoma cells (arrows) and a dyad of small carcinoma cells (arrowhead) amid benign 
lymphocytes. Attention should be paid to the size and chromatin texture of the neoplastic 
cells as compared to lymphocytes.

Fig. 2.49  Small-cell carcinoma in sputum. 
Note the characteristic morphologic features: cell arrangement along mucus streaks, mainly 
in a linear fashion. The nuclei show pronounced variability in size, molding, indentations, 
and thin dispersed or glassy chromatin (Pap stain, high magnification).

Fig. 2.50  Small-cell carcinoma in bronchial aspirate/washing 
Blood mass frequently masks individual neoplastic cells and small-cell clusters exfoliated 
from small-cell carcinomas. Unlike bronchial lining epithelial cells (arrows), the neoplastic 
cells (arrowheads) exhibit enlarged nuclei and irregular nuclear membranes (direct smear, 
Pap stain, lower magnification).

Fig. 2.51  Small-cell carcinoma, oat cell type. 
Neoplastic cells from a sputum sample exhibit characteristic features of oat cell carcinoma. 
Identical features can be observed in Fig. 2.49. However, a few tumor cells in the current field 
are of the intermediate cell type (see Fig. 2.52) (Pap stain, high magnification). 

Fig. 2.52  Small-cell carcinoma, intermediate cell type. 
Neoplastic cells of small-cell carcinoma of the intermediate cell type are larger than the oat 
cell type. Multiple nucleoli and an enlarged but often indistinct cytoplasmic body are key 
features of the intermediate tumor variant. A few cells exhibit elongated cytoplasm (arrows) 
(bronchial aspirate, high magnification, Pap stain, direct smear).



1672.2  Respiratory Tract: Tumor-like lesions, Benign and malignant tumors

2.522.51

2.502.49

2.48B2.48A



1
2

168 Chapter  2    Respiratory Tract and Mediastinum

Fig. 2.53  Small-cell carcinoma versus malignant non-Hodgkin lymphoma. 
Tumor cells of small-cell carcinoma (mainly of the oat cell type) occurring completely disso-
ciated in a smear from a bronchial aspirate. Therefore, distinguishing between small-cell car-
cinoma and malignant lymphoma is difficult. Still, absence of unequivocal lymphoid cells, 
absence of cytoplasmic rims, and absence of nucleoli in the majority of the nuclei favor the 
diagnosis of small-cell carcinoma (direct smear, Pap stain, higher magnification).

Fig. 2.54  Adenoid cystic carcinoma. 
Classic appearance of adenoid cystic carcinoma: three-dimensional clusters composed of 
small monomorphic tumor cells surrounding cores of pinkish hyaline material (bronchial 
aspirate, direct smear, Pap stain, lower magnification).

Fig. 2.55  Mucoepidermoid carcinoma. 
A 63-year-old man presented with a tumor in his right lung. Antecedent exfoliative cytologic 
and histologic investigations yielded no conclusive diagnosis. Transbronchial FNAB revealed 
a heterogeneous cell pattern composed of metaplasia-like sheets of immature squamous cells 
interspersed with mucinous glandular cells and goblet cells (arrows) (direct smear, Pap stain, 
lower magnification). A few keratinizing squamous cells were also present (not shown). 
Cytologic diagnosis of a mucoepidermoid carcinoma was later verified with histology.

Fig. 2.56  Follicular non-Hodgkin lymphoma.
A 63-year-old man presented with a diffuse infiltrate in his right lung. Sputum cytology re-
vealed a neoplasia consisting of atypical monomorphous cells characterized by conspicuous 
nucleoli, and mostly ill-defined cytoplasm; cytoplasmic vacuolization is overt, unlike the 
fuzzy granularity (Pap stain, high magnification). 
Cytologic differential diagnosis: Malignant non-Hodgkin lymphoma, carcinoid tumor, and 
small-cell carcinoma of intermediate cell type. 
Comments: The latter diagnosis seems rather unlikely due to the nuclear monomorphism, 
unfitting chromatin texture, and cytoplasmic features. Clarifying the histogenesis of this tu-
mor requires immunocytochemical workup (not performed by cytology because of technical 
problems).
Tissue diagnosis (open lung biopsy): Follicular non-Hodgkin lymphoma, grade 2.

Fig. 2.57A, B  Burkitt lymphoma: diagnostic challenge.
A 10-year-old boy presented with an intraabdominal tumor mass and a single subpleural node 
in his left lung. To investigate the nature of the lesion in the left lung, transcutaneous FNAB 
was performed as first-line diagnostic approach (direct smears).
Cytologic diagnosis: Non-Hodgkin lymphoma, blastic type. 
Tissue diagnosis: Burkitt lymphoma. 
A The deeply basophilic cytoplasm with the characteristic vacuoles (arrows) in MGG stain 
may indicate Burkitt lymphoma (high magnification). B Note single-file like tumor cell ar-
rangement in the Pap-stained FNAB-specimen, which may give rise to diagnostic dilemmas, 
particularly with small-cell carcinoma (arrows) (lower magnification).
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Fig. 2.58  Hodgkin lymphoma. 
A female patient with a positive history of Hodgkin lymphoma; clinical findings suggest tu-
mor dissemination into the lung. Numerous distinct Reed-Sternberg cells (arrow) and mono-
nuclear Hodgkin cells were seen in the first sputum sample (Pap stain, higher magnification). 
Cytologic diagnosis: Hodgkin lymphoma. 
Comment: The diagnosis of Hodgkin disease was easy in this case due to patient’s history. 
However, distinguishing RSH cells from cells of anaplastic carcinoma would be very dif-
ficult without an appropriate clinical history. 

Fig. 2.59A–C  Breast carcinoma. 
A 72-year-old woman with positive history of breast carcinoma (lumpectomy and irradiation 
12 years before) presented with a tumorous lesion in her right lung. A Bronchial aspirates 
and bronchial brushings showed numerous isolated and clustered tumor cells consistent with 
a monomorphous well-differentiated adenocarcinoma (direct smears, Pap stain, high magni-
fication). An appropriate immunopanel is essential in order to assess the primary site of the 
neoplasia (lung cancer versus metastasis of breast carcinoma).
B Nuclear positivity for estrogen receptors (Pap-prestained direct smears). C Negative im-
munoreactivity for TTF-1 (Pap-prestained direct smears). 
Cytologic diagnosis: Selected immunostains established correct diagnosis of breast cancer. 

Fig. 2.60  Colonic carcinoma. 
A 53-year-old man presenting with lung disorders and a positive history of colonic carcino-
ma. A Compact cell clusters from a poorly differentiated adenocarcinoma were encountered 
in bronchial brushings (Pap stain, high magnification). B Positive immunostaining for CK20 
proved helpful in determining a definite diagnosis of metastatic colonic carcinoma.
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Fig. 2.61A, B  Malignant melanoma.
A 91-year-old man presented with a nodular lesion in the upper lobe of his left lung, there 
was no further information available. A Bronchial brushing revealed mainly isolated large 
neoplastic cells exhibiting vulnerable vacuolated and granular cytoplasm. A macrophage (ar-
row) shows coarse granular cytoplasmic inclusions suspicious of melanin, but hemosiderin 
cannot be excluded by routine staining methods (direct smear, Pap stain, high magnification). 
B Positive immunostaining for HMB-45 (Pap-prestained direct smear).
Cytology: Cytomorphologic features and suspected melanophores favor the diagnosis of ma-
lignant melanoma (versus another undifferentiated nonepithelial tumor or anaplastic large-
cell carcinoma). Immunocytochemical work-up provided the correct diagnosis. 

Fig. 2.62A–C  Leiomyosarcoma. 
A 73-year-old woman presenting with a complex clinical history: (1) leiomyosarcoma of the 
uterus 25 years before (hysterectomy), (2) metastatic breast carcinoma, (3) recent neoplastic 
process in the upper lobe of the left lung. 
Cytologic diagnosis (confirmed by histology): Metastasis of a leiomyosarcoma. 
A Transcutaneous FNAB of lung revealed isolated and aggregated undifferentiated neoplastic 
cells scattered in a background of proteinaceous material and debris (direct smear, Pap stain, 
high magnification). Immunocytochemical workup was required to determine the nature of 
the tumor cells. B Cells express strong immunopositivity for alpha smooth muscle actin (Pap-
prestained specimen). C Negative immunostaining for pancytokeratin (MNF-116). Note the 
internal positive control using a bronchial epithelial cell (lower right) (Pap-prestained direct 
smear). 
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Figs. 2.63 and 2.64 Typical carcinoid tumor. 
Classic cytologic features depicted from a fine needle aspirate and from exfoliated material.

Fig. 2.63A, B  Carcinoid tumor: appearance in fine needle aspirates. Transbronchial FNAB 
providing the pathognomonic uniform appearance of the cell pattern (direct smear, Pap 
stain). A Note cohesive cell clusters combined with flat sheets, acini-like formations (ar-
rows), and the plasma cell-like appearance of the majority of tumor cells (lower magnifi-
cation). B Nuclear morphology of the neoplastic cells is bland compared to that of benign 
ciliated bronchial-lining cells (high magnification). 

Fig. 2.64  Carcinoid tumor: appearance in exfoliative cytologic specimens. Bronchial aspi-
rate from an elderly man containing cells of a neuroendocrine lung tumor. Tumor cells usu-
ally occur more crowded and occasionally spindle-shaped (arrows) in comparison with the 
cells in fine-needle aspirates (direct smear, Pap stain, lower magnification).

Figs. 2.65 and 2.66 Atypical carcinoid. 
Cytomorphology and immunocytochemistry are shown.

Fig. 2.65  Atypical carcinoid. 
Example of an atypical carcinoid in a transbronchial FNAB of the lung. Note similarity of 
the cytoarchitecture to that of small cell carcinoma. However, the monotonous pattern and 
nuclear features simulate those of common carcinoid tumor (direct smear, Pap stain, high 
magnification). 	

Fig. 2.66  Atypical carcinoid: immunocytochemistry. 
Example of an endocrine immunodiagnostic marker. Bronchial aspirate containing numerous 
cells from an atypical carcinoid: immunocytochemical chromogranin A positivity (among 
other endocrine markers which are not shown) is a key feature in the diagnosis of all grades 
of neuroendocrine neoplasms ranging from well-differentiated to highly malignant (Pap-
prestained direct smear, no nuclear counterstaining). 	

Fig. 2.67  Large-cell neuroendocrine carcinoma. 
A 56-year-old man clinically presented with a bronchial carcinoma in the upper lobe of his 
left lung. Bronchial brushing revealed clearly malignant fusiform cells arranged in clusters 
exhibiting distinct streaming pattern (Pap stain, high magnification).
(False) cytologic diagnosis: Poorly differentiated nonkeratinizing squamous cell carcinoma. 
Comment: the cytologic diagnosis was established due to the cellular pleomorphism, coarse 
granular chromatin, and streaming pattern (we failed to perform immunocytochemical stu
dies). 
Tissue diagnosis: Large-cell neuroendocrine carcinoma; the tumor cells showed strong im-
munopositivity for NSE, chromogranin A, and synaptophysin.
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Section 2.3 
Respiratory Tract:  
Bronchoalveolar Lavage 

2.3.1  Introduction

zz Diagnostic bronchoalveolar lavage (BAL) is a minimally 
invasive and highly cost-effective standard procedure that 
can contribute significantly to establishing a diagnosis in 
patients with uncertain interstitial lung disease or alveo-
lar/pneumonic infiltration and may be helpful in monitor-
ing lung allografts. Whether the cell composition in BAL 
can act as an indicator for activity and prognosis in inter-
stitial lung disorders is still open. BAL complements 
clinical history, serologic results, biochemical assays, 
lung function tests, imaging results, and transbronchial 
lung biopsy. 
zz The clinical indications for BAL cover three groups of 
lung disorders:

−− Interstitial infiltrates (indicating granulomatoses, fibro-
sis, pneumoconiosis, tumor lymphangiosis, among 
others).

−− Alveolar infiltration (indicating pneumonias, hemor-
rhage, alveolar proteinosis, among others).

−− Lung infiltration in immunocompromised hosts (e.g. 
AIDS, post lung transplantation, immunocompromi
sing therapy regimens).

zz BAL seems to be a promising tool for research in combi-
nation with new technologies [49].
zz BAL samples are obtained by wedging a subsegmental 
bronchus using a flexible bronchoscope and lavaging a 
defined alveolar area with saline or another appropriate 
solution. The great advantage of BAL is that diagnostic 
material is obtained from a whole lung segment, whereas 

transbronchial lung biopsy provides only a small piece of 
tissue measuring a few millimeters from a circumscribed 
lung area.
zz Risks of BAL mainly hinge on the bronchoscopic proce-
dure; complications are of minor significance and usually 
transient [10].
zz Information on the use of the BAL technique, clinical in-
dications, technical lavage procedures [3], and diagnostic 
potential are provided next. Standard textbooks [10] and 
specialized sources from the literature [8, 30, 36, and oth-
er papers] are also available.

2.3.2  Laboratory Procedures, Technical 
Aspects, Reporting

General Comments
zz At our institution, BAL fluid processing has followed 
standardized rules based on 15 years of experience with a 
total number of roughly 6,000 specimens. More than half 
of these BAL samples have been adequate for differential 
cell count and determination of the lymphocyte subset. 
Adequacy of the specimens was determined by the vol-
ume of the aspirate, by the amount of bronchial/bronchio-
lar cell admixture, by total cell count, and/or by the limita-
tion of analyses as requested by the attending physician. 
The nonadequate specimens underwent routine screening 
for cellular composite, tumor cells, quality of histiocytes/
macrophages, dust particles, virus-induced cell changes, 
and organisms.



1772.3  Respiratory Tract: Bronchoalveolar Lavage	�

zz The following clinical informations should necessarily be 
transferred on the enclosed order form: 

−− Main clinical symptoms and/or diagnostic consider-
ations.

−− Issues concerning cytologic investigation.
−− Previous treatment, in particular chemotherapy and ir-

radiation.
−− Smoking habits.
−− Immunodeficiency and its direct cause.
−− Total lavage fluid instillation; recovery of the instillate 

(ml); and aliquots (ml) of the recovered instillate re-
moved for noncytologic laboratory tests.

−− Date and time of the BAL fluid sampling.
zz The management options as performed at our institution 
are presented in the following.

2.3.2.1  Material Transfer and Processing

2.3.2.1.1  Material Transfer to the Cytologic 
Laboratory
The BAL fluid is transported and processed as quickly as 
possible, i.e., within 6 h after sampling. Specimens from the 
hospital-based lung department are supplied immediately af-
ter completing the endoscopic investigation. BAL samples 
from county hospitals and community-based clinicians are 
supplied individually or by a pick-up service, both within 6 
h. In this setting, the samples are delivered in native condi-
tion.

Each analysis is announced at least 2 h before the sample 
arrives at our laboratory.

2.3.2.1.2  Material Processing
1.	 The first aspirate, the contents of the bronchus seg-

mentalis and bronchioli, is referred separately to our cy-
tology laboratory. This sample generally has cellular and 
mucus content of the bronchial/bronchiolar system and is 
suitable for measuring the adequacy of the BAL speci-
men.

2.	 Delay of the procedure [14]. Samples arriving at the 
laboratory too late in the evening for complete routine 
processing are centrifuged with the sediment transferred 
to a suitable cell medium (we use MEM HBS without  
l-glutamine, Amimed BioConcept, Allschwil, Switzer-
land). Cell suspensions can be stored in the refrigerator 
(4°C) and all routine BAL examinations are reliable for at 
least 24 h.

3.	 Routine processing of BAL fluid and basic evaluation.
The principle steps are described as performed at our la
boratory. Technical details and conditions tailored to our 
particular needs are disregarded.

−− Amount and gross appearance of the lavage fluid ob-
tained are noted. Portions of the recovered instillation 
for supplemental noncytologic analyses, such as cul-
ture, viral analyses, biochemical tests, etc. have already 

been submitted to specialized laboratories by the en-
doscopist.

−− The total amount of liquid is centrifuged (2800 rpm, 10 
min). The supernatant is decanted by aspiration and 
may be deep-frozen for long-term storage. It can be 
used for subsequent noncellular analyses.

−− Mucus from the sediment is liquefied by adding Shan-
don Mucolexx TM (Thermo Fisher Scientific Inc., 
Waltham, MA, USA); individual exposure is up to 10 
min. Afterwards, the resuspended cell pellet with the 
above-mentioned cell medium (2–3 ml), is again cen-
trifuged (4000 rpm, 2 min).

−− Total cell counts are made in a Neubauer Cell Cham-
ber. The result is reported per liter of recovery fluid.

−− For differential cytology, a routine air-dried smear is 
stained according to the May-Grünwald-Giemsa 
(MGG) staining procedure. Differential cytology in-
cludes the percentage of macrophages, lymphocytes, 
neutrophils and eosinophils, mast cells, and plasma 
cells.

Caution
Pay attention to the fact that mast cell granules are 
faintly or not at all stained by the DiffQuik staining pro-
cedure.

−− Two wet-fixed smears are routinely stained with the 
Papanicolaou method (Pap) and screened for entire 
cellular composite, tumor cells, quality of histiocytes/
macrophages, dust particles, virus-induced cell chang-
es, and organisms. Further slides (wet fixed or/and  
air-dried) are prepared as simple smears or by cyto
centrifugation according to the clinical requirements. 
Common additional analyses include special stains  
for iron and fat, Gram and Ziehl-Neelsen staining  
for bacteria, PAS and silver staining methods for  
fungi/pneumocysts, and immunostains to identify 
Langerhans cells, as indicated in Sect. 2.3.7.1.2, p. 
189.

−− The remaining sediment is resuspended and refrigera
ted at 4o C for 1 week as a reserve for potential subse-
quent analyses on cells and search for noncellular ele-
ments.

4.	 Rapid diagnosis can be performed within 20 min using a 
DiffQuik-rapid stain method, or rapid and ultrafast Pap-
staining techniques (see Sect. 1.1.4.4, “Rapid-Staining 
and Quick-Read, p. 5).

2.3.2.1.3  Analysis of Lymphocyte Subpopulations
Lymphocyte subpopulations can be identified using immu-
nocytochemical methods on wet-fixed and air-dried cytospin 
preparations or alternatively by fluorescence-activated  
cell sorting (FACS® Becton Dickinson, San Jose, CA, USA), 
a specialized type of flow cytometry. The latter method, 
which we prefer, is based upon the specific light scattering 
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and fluorescent characteristics of each cell and in particular 
lymphocytes (T-helper cells, T-suppressor cells, B cells, 
among others). Viability tests of lymphocytes are also pos-
sible by flow cytometry; at our laboratory, cellular viability 
is not routinely checked but utilized at random as quality 
control and in selected cases. Immunocytochemical lympho-
cyte subtyping is still used as a control method in specific 
cases.

2.3.2.1.4  Documentation of the Cytologic Analyses
zz Diagnostic assessment ends in a written report including a 
summing up of the decisive cytologic findings, differen-
tial diagnostic considerations, and if feasible, a tentative 
or conclusive diagnosis.
zz The written report is completed by a separate form that 
records:

−− The volume lavage fluid obtained.
−− The total cell count.
−− The differential cytology.
−− The lymphocyte subpopulations (per liter of recovery 

fluid) including activated lymphocyte subtypes. 
−− The CD4/CD8 ratio.
−− The normal values for each cell type.

zz Data files with the flow cytometric histograms are indi-
vidually provided upon request.

2.3.3  Normal Cytology in BAL Specimens

2.3.3.1  Nonsmokers (Fig. 2.68A)

Differing normal values for differential cytology have been 
reported in the literature. Guidelines of a Task Group of the 
European Society of Pneumology recommend the following 
values as normal [29]:

Macrophages	 > 80%.
Lymphocytes	 ≤ 15%.
Neutrophils	 ≤ 3%.
Eosinophils	 ≤ 0.5%.
Mast cells	 ≤ 0.5%.

The values can be applied to both cytocentrifuged specimens 
and direct smears.

Microscopic Features
{{ Macrophages are uniform, the nuclei exhibit a charac-
teristic kidney shape, bland chromatin, and a cyano-
philic /basophilic cytoplasm. Cytoplasmic vacuoles 
and particle inclusions are rare. Multinucleation is a 
normal finding in a small percentage of macrophages.
{{ The number of epithelial cells in an adequate BAL 
sample should not exceed 5%.
{{ The background is completely clean.

2.3.3.2  Smokers (Fig. 2.68B)

Total cell counts are markedly increased in otherwise healthy 
smokers, in the first instance due to the macrophage cell 
component [16]. Macrophages may show up as clearly in-
creased and irregular cytoplasm bearing round inclusions 
(MGG stain: blue-black). These so-called smoker’s inclu-
sions consist of ingested particles from the inhaled smoke 
[17, 34].
The percentage of lymphocytes is reduced and that of granu-
locytes is the same as in nonsmokers.

2.3.3.3  CD4/CD8 Ratio

The determination of the lymphocyte subsets, T-helper cells 
(CD4), and T-suppressor cells (CD8) may be of substantial 
help in the diagnostic management of patients presenting 
with alveolar lymphocytosis. Changes in the CD4/CD8 ratio 
are quite typical for certain peripheral lung diseases.

The CD4/CD8 ratio of the normal lymphocytic popula-
tion in BALs of healthy individuals and nonsmokers achieves 
a median value of 2.0 (range, 1.1–3.5), that of smokers is 
halved [33].

Caution
zz Normal cellular composite of the BAL definitely ex-

cludes active sarcoidosis, active extrinsic allergic al-
veolitis, common and eosinophilic pneumonia, alve-
olar hemorrhage syndrome, and alveolar proteinosis.
zz Abnormal components in a BAL that are interspersed 

between numerous normal bronchial epithelial cells 
call for careful diagnostic interpretation. These ele-
ments may originate exclusively from the bronchial 
and bronchiolar system.

2.3.4  Diagnostic Findings in BAL 
Specimens

Few pathologic lung conditions can be diagnosed by BAL 
alone. However, in many cases BAL serves as an important 
adjunct leading to a conclusive diagnosis in the context of 
clinical, radiologic, and biochemical findings. For other 
clinical entities, BAL cannot replace lung biopsy, hence a 
supplemental histologic evaluation is unavoidable.

A synopsis of the most significant findings in BAL speci-
mens is provided in Table 2.3.1, below. 

The cytologically most important lung disorders are sub-
sequently focused in connection with diagnostic findings in 
bronchoalveolar lavage and differential diagnoses. For de-
tailed information, we refer the readers to distinguished 
books and relevant publications [8, 10, 12, 37]. Several li
terature reports related to the various entities are cited.
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2.3.4.1  Sarcoidosis (Tab. 2.3.2)

Sarcoidosis is a multisystem disorder commonly arising  
in young adults, characterized by noncaseating granulo- 
mas with typical cellular features. The cause of the disease  

is still unknown. Granulomas most often appear in the lungs 
or in the lymph nodes, but virtually any organ can be  
affected. The clinical course generally varies and ranges 
from an asymptomatic disorder to chronic debilitating dis-
ease.

Table 2.3.1  A general view of significant findings in bronchoalveolar lavage and their related diseases 

Cellular and noncellular abnormalities Differential diagnosis

Lymphocytosis Sarcoidosis (Sect. 2.3.4.1, p. 179)
Extrinsic allergic alveolitis (Sect. 2.3.4.2, p. 180)
Drug-induced alveolitis (Sect. 2.3.4.4, p. 181)
Pneumoconiosis (Sect. 2.3.4.9, p. 184)
Berylliosis (Sect. 2.3.4.9.3, p. 186) 
Neoplastic disease: 
–  Malignant lymphoma
–  Lymphangiosis carcinomatosa

Neutrophilia
frequently together with lymphocytosis of varied degree 
and/or eosinophilia

Bacterial pneumonia
Idiopathic pulmonary fibrosis (Sect. 2.3.4.5, p. 182)
Cryptogenic organizing pneumonia (COP) (Sect. 2.3.4.3, p. 181)
Collagen / autoimmune disease (Sect. 2.3.4.6, p. 182): Lupus erythematosus, 

Sjögren syndrome, Crohn disease, rheumatoid arthritis, and others
Acute respiratory distress syndrome (ARDS)

Eosinophilia Eosinophilic lung disease (Sect. 2.3.4.7, p. 183):
–  Eosinophilic pneumonias
–  Drugs
–  Hypereosinophilia syndrome
–  Allergic bronchopulmonary aspergillosis
–  Asthma
–  Churg-Strauss syndrome

Admixture of plasma cells Virtually exclusive with:
–  Extrinsic allergic alveolitis
–  Cryptogenic organizing pneumonia
–  Chronic eosinophilic pneumonia
–  Aspiration pneumonia (Sects. 2.3.7.2, p. 190, and 2.3.7.3, p. 190)

Increase of mast cells Extrinsic allergic alveolitis
Cryptogenic organizing pneumonia
Sarcoidosis
Chronic eosinophilic pneumonia
Idiopathic pulmonary fibrosis

Dust particles
as inclusions in macrophages and in the background

Pneumoconiosis (Sect. 2.3.4.9, p. 184) 
Asbestosis (Sect. 2.3.4.9.1, p. 185)

Acellular corpuscles + cellular debris Alveolar proteinosis (Sect. 2.3.4.10, p. 186)

Hemosiderin and (degenerate) erythrocytes Alveolar hemorrhage syndrome (Sect. 2.3.4.8, p. 184)

Infectious agents (Sect. 2.3.5, p. 187) Opportunistic infections with:
–  Pneumocystis jirovecii
–  Other fungi
–  Cytomegalovirus
Infectious diseases:
–  Tuberculosis 
–  Viral pneumonia

Malignant neoplastic cells (Sect. 2.3.6, p. 188) Bronchioloalveolar carcinoma
Lymphangiosis carcinomatosa of the lung parenchyma
Malignant lymphoma / leukemia

Increased number of Langerhans cells Langerhans cell histiocytosis (Histiocytosis X) (Sect. 2.3.7.1, p. 189)
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Additional Comments
zz The finding of lymphocytosis in BAL specimens is not 
specific and the CD4/CD8 ratio values vary considerably 
[27], but an increased proportion of T-helper lymphocytes 
is an important finding in the diagnostic evaluation of sar-
coidosis. A CD4/CD8 ratio of 4.0 and greater has a high 
positive predictive value for the diagnosis of sarcoidosis, 
and ratios between 3.5 and 5 are diagnostic if clinical 
findings support this diagnosis (Fig. 2.69).
zz Moderate lymphocytosis with a normal CD4/CD8 ratio is 
not uncommon in inactive sarcoidosis.
zz Sarcoidosis can be reliably distinguished from most com-
mon interstitial lung diseases taking all BAL-cell popula-
tions into account (as listed above) [18, 67].
zz Advanced disease with fibrotic changes may be associa
ted with an increased number of neutrophils [32]. Neutro-
philia together with an increase in NK cells may mean a 
higher probability of poor outcome [63].
zz The presence of epithelioid histiocytes, giant cells of the 
Langhans type, and fragments of noncaseating granulo-
mas (morphologic details, see Sect. 2.1.3.2.2, “Granulo-
ma Cells and Sarcoidosis,” p. 111) in BAL fluid is a strong 
indicator for sarcoidosis but not at all specific for this 
diagnosis (Figs. 2.5 and 2.6).

Differential Diagnosis
Berylliosis may show high CD4/CD8 ratios as well. In-
creased ratios are also valid for extrinsic allergic alveolitis, 
nonspecific interstitial pneumonia, idiopathic pulmonary fi-
brosis, pneumoconiosis, and other disorders. However, the 
nonlymphoid cell features differ from those in sarcoidosis.

2.3.4.2  Extrinsic Allergic Alveolitis (Tab. 2.3.3)

Extrinsic allergic alveolitis (EAA) is an immunologically 
mediated interstitial lung disease. Many airborne organic an-
tigens in the form of fungal spores, bacteria, aerosolized pro-
teins (predominantly from birds) can cause hypersensitivity 
pneumonitis after repeated inhalational exposure [26]. A 
wide variety of hypersensitivity lung diseases with their cor-
respondent antigens are tabulated in Costabel’s BAL Atlas 
[10]. Many people who are exposed to allergens and become 
sensitized can remain asymptomatic but may show charac-
teristic abnormal BAL morphology. Ongoing alveolitis may 
progress in chronic illness with evidence of lymphocytic al-
veolitis, granulomatous reaction, and finally fibrotic intersti-
tial changes.

Additional Comments
zz EAA is associated with the highest total cell count and the 
highest number of lymphocytes in BAL compared with 
other interstitial lung disorders.
zz Abnormalities in the bronchoalveolar lavage fluid cell 
counts are almost always seen in patients with EAA ac-
cording to different phases of the disease: at an early stage 
of allergen exposure the number of neutrophils increases 
and returns to a normal range within 1 week. The pathog-
nomonic BAL findings become apparent in the subacute 
and chronic phase of the disease.
zz Mast cells have been reported to occur in higher rates in 
BAL of EAA compared to other interstitial lung diseases 
[25, 38].

Table 2.3.3  EAA: morphologic features and cautions

Bronchoalveolar lavage Caution
see also “Differential Diagnosis”Morphologic key features Additional morphology

– 	 Pronounced lymphocytosis: > 50%
– 	 Normal or reduced CD4/CD8 ratio
– 	 Increase in CD57+ NK cells (in about 

two-thirds of all cases)
– 	 Presence of mast cells in nearly all cases

– 	 Marked increase in total cell count
– 	 Increase of activated HLA-DR+ T 

lymphocytes
– 	 Plasma cell range: up to 2% (in about 

two-thirds of all cases)
– 	 Slight increase in neutrophils
– 	 Macrophages often with foamy cytoplasm

– 	 Lymphocytes may be activated
– 	 Epithelioid histiocytes and granuloma 

fragments may be present

Table 2.3.2  Sarcoidosis: morphologic features and cautions

Bronchoalveolar lavage Caution
see also “Differential Diagnosis”Morphologic key features Additional morphology

– 	 Lymphocytosis: 30–60%
– 	 Elevated CD4/CD8 ratio ≥ 3.5

– 	 Elevated total cell count
– 	 Normal percentage of eosinophils  

and neutrophils
– 	 Mast cells, variable
– 	 No plasma cells
– 	 Epithelioid histiocytes and small 

fragments of noncaseating granuloma

– 	 Lower percentage quotation for 
lymphocytosis in inactive sarcoidosis

– 	 CD4/CD8 ratio is highly variable
– 	 Minor specificity of noncaseating 

granuloma cell components
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zz Plasma cells are fairly characteristic of EAA, as they are 
observed in only a few other lung disorders such as cryp-
togenic organizing pneumonia, chronic eosinophilic pneu- 
monia, and aspiration pneumonia [10].

Differential Diagnosis
zz An activated lymphocytic population in EAA should not 
lead to a misdiagnosis of malignant lymphoma.
zz In the course of EAA, the CD4 T-helper cell fraction and 
subsequently the CD4/CD8 ratio may increase, a finding 
that may be misinterpreted as sarcoidosis.
zz Granulomatous reaction in chronic stages of EAA can 
also be encountered in BAL fluids, i.e., granulomatosis is 
not a specific sign of sarcoidosis. Evaluation of the lym-
phocyte surface antigen phenotypes provides a correct 
diagnosis.

2.3.4.3  Cryptogenic Organizing Pneumonia  
(Fig. 2.70) (Tab. 2.3.4)

Synonym: Bronchiolitis obliterans with organizing pneumo-
nia (BOOP)

Cryptogenic organizing pneumonia (COP) is an inflam-
matory lung disease with distinct clinical, radiological, and 
histopathological features. The latter consist of intraalveolar 
buds of granulation tissue, rich in active fibroblasts and myo-
fibroblasts. COP may be triggered by infectious agents as 
well as by drugs and toxic fumes. The disease usually begins 
between the ages of 40 and 60 and affects men and women 
equally.

Additional Comments
zz The lymphocyte rate is relatively high and the CD4/CD8 
ratio is reduced to a degree barely observed in BAL fluids 
of other interstitial lung disorders.
zz The proportion of CD57+ NK cells is not increased.
zz Plasma cells are a common feature in both COP and EAA.
zz Mast cells can be significantly increased in individual 
cases of COP [52].

Differential Diagnosis
zz COP differs from EAA in a normal CD57+ NK cell num-
ber and in a lower CD4/CD8 ratio.

zz Low lymphocyte percentage of less than 20% makes the 
diagnosis of COP quite unlikely; however, idiopathic pul-
monary fibrosis should primarily be taken into consider-
ation.
zz Chronic eosinophilic pneumonia exhibits a high percent-
age of eosinophils exceeding 20% of the total cell count, 
a rate that has rarely been encountered in COP. Compared 
to BAL results in patients with COP, most patients with 
eosinophilic pneumonia show a higher eosinophil per-
centage than lymphocyte percentage [13].

2.3.4.4  Drug-Induced Alveolitis (Tab. 2.3.5)

Drug-induced lung damage induces a wide range of BAL 
cellular changes comprising lymphocytic, neutrophilic, or 
eosinophilic predominance. Still, lymphocytosis associated 
with a low CD4/CD8 ratio is most commonly seen. 

Numerous drugs with their cytologic patterns observed in 
BAL fluids have been presented in table form by Costabel 
[10] and Tötsch and coauthors [59].

Additional Comments
zz Alveolar hemorrhage syndrome may sometimes be linked 
with drug-related lung damage.
zz A characteristic but not specific cell feature is observed in 
amiodarone lung (Fig. 2.71): macrophages displaying ex-
tremely pronounced cytoplasmic vacuolization. Ultra-
structurally, the cytoplasmic deposits occur in lamellar 
arrangement similar to surfactant lamellar bodies [60]. 
The characteristic macrophages may also be found in 
BALs of patients taking amiodarone but lacking pneu-
mopathy [4]. 
zz Hyperplastic type II pneumocytes seem to occur mainly 
in combination with interstitial fibrosis [4].

Differential Diagnosis
zz Differential cytology may sometimes mimic the cell con-
stellation seen in EAA or COP.
zz Amiodarone-induced foamy vacuolization in the cyto-
plasm of macrophages is not a specific feature but vacuoli
zation of macrophages in EAA and COP is usually less 
pronounced.

Table 2.3.4  COP: morphologic features and cautions

Bronchoalveolar lavage Caution
see also “Differential Diagnosis”Morphologic key features Additional morphology

– 	 Lymphocytosis 
	 and
	 Increase in neutrophils and eosinophils 
	 and
	 Presence of mast cells and plasma cells
– 	 Markedly reduced CD4/CD8 ratio < 1.0

– 	 Increase in total cell count
– 	 Macrophages often with foamy  

cytoplasm
– 	 Mast cells, variable

– 	 Cell pattern in BAL may mimic EAA
– 	 BAL findings can closely resemble those 

of EAA
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zz Reactive cell changes induced by chemotherapy (and irra-
diation) can reliably be recognized by experienced mic
roscopists, even though substantial degenerative changes 
of atypical cells may raise differential diagnostic prob-
lems. A drug-induced hyperplastic process of the epitheli-
um of the bronchi, terminal bronchioli, and alveoli (type II 
pneumocytes) may simulate adenocarcinoma, both on ex-
foliated single cells and cell clusters (Fig. 2.84). The varied 
morphologic characteristics, differential diagnostic con-
siderations, cautions, and potential auxiliary analyses re-
garding hyperplastic cell alterations are discussed in Sect. 
2.1.4, “Abnormal and Atypical Epithelial Cells,” p. 112. 
zz Activated macrophages may closely mimic proliferating 
type II pneumocytes. Immunocytochemistry can separate 
the two histogenetically different cell types: macrophages 
are positive for lysozyme (and other histiocytic markers) 
and negative for EMA, CEA, and cytokeratins [4].

2.3.4.5  Idiopathic Pulmonary Fibrosis  
[10] (Tab. 2.3.6)

Idiopathic interstitial pneumonia (IIP) is an alveolar disorder 
of unknown etiology. A primary alveolitis is followed by 
chronic inflammation and progressive fibrosis of the pulmo-
nary alveolar walls with steady progressive dyspnea as a 
striking clinical symptom. The disease usually affects males 
and females aged between 40 and 70 years.

Additional Comments
zz An increased number of neutrophils is observed in up to 
90% of all cases with idiopathic pulmonary fibrosis. Many 
of the cases (up to 60%) show a parallel increase in eo-
sinophilic granulocytes [43].
zz Lymphocytosis may be observed in up to 20% of all cases.
zz Differential cytology in BAL can be helpful in assessing 
the degree of activity of the disease and may act as prog-
nostic indicator. In this respect, an increased percentage 
of lymphocytes is presumed to be an indicator of a better 
prognosis [51, 62].

Differential Diagnosis
zz A normal cell distribution in BAL makes idiopathic pul-
monary fibrosis an improbable diagnosis; in contrast, any 
abnormal BAL cell pattern caused by IIP has a large vari-
ety of differential diagnoses.
zz Several reports in the literature deal with the subject of 
discrimination between different types of interstitial 
pneumonia using cell counts in BAL: the results have not 
been consistent [17, 51, 64].

2.3.4.6  Systemic Connective Tissue Disorders

These disorders encompass an inhomogeneous group of in-
flammatory immune diseases with a progressive course, in-
volving connective tissue, joints, blood vessels, and other 

Table 2.3.5  Drug-induced alveolitis: differential cytology and cautions

Bronchoalveolar lavage Caution 
see also “Differential Diagnosis” Differential cytology

– 	 Predominant: 
Lymphocytosis and decreased CD4/CD8 ratio

– 	 Pronounced lymphocytosis together with distinct decrease of the  
T-lymphocyte ratio may provoke misinterpretation (check clinical history!)

– 	 Rather uncommon: 
Neutrophilia, eosinophilia, or mixed cell pattern

– 	 Rarely seen: 
Alveolar hemorrhage syndrome

– 	 Amiodarone lung (Fig. 2.71): 
Macrophages with abundant foamy cytoplasm

– 	 Typical foamy macrophages indicate amiodarone intake even if lung disease  
is absent

– 	 Drug-induced cellular atypia
– 	 Hyperplastic type II pneumocytes (Fig. 2.72)

– 	 Cytotoxic reaction may be pronounced to such a degree that cellular atypia  
is mistaken for malignancy

Table 2.3.6  IIP: morphologic features and cautions

Bronchoalveolar lavage Caution
see also “Differential Diagnosis”Morphologic key features Additional morphology

– 	 Neutrophilia (± 20%)

– 	 Eosinophilia (± 5%)

– 	 Lymphocytosis with CD4/CD8 ratio in 
normal or slightly decreased range

– 	 Mast cells, variable
– 	 Macrophages with variable cytoplasmic 

vacuolization

– 	 Cell distribution pattern is not reliably 
diagnostic

– 	 Reactive cell changes: type II pneumocyte 
hyperplasia versus carcinoma! (see Sect. 
2.1.4.3.2, p. 114)
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organs with alternating intensity. The lung is not always af-
fected.

BAL findings are similar to those in idiopathic pulmonary 
fibrosis. Lymphocytosis seems to be more common in im-
mune conditioned inflammatory processes indicating a more 
favorable prognosis. Specialized sources in the literature 
should be consulted for further information [10, 31, 42, and 
others].

2.3.4.7  Eosinophilic Lung Disease  
(Fig. 2.73) (Tab. 2.3.7)

Eosinophilic lung diseases are characterized by pulmonary 
eosinophilia that is an accumulation of abnormal quantities 
of eosinophils in air spaces and interstitial tissue of the lung.

Additional Comments and Differential Diagnosis [10]
zz Infectious agents: Pulmonary eosinophilia includes para-
sitic infections, particularly ascariasis in children. Löffler 
syndrome is frequently associated with helminthic infec-
tions, but about one-third of the cases are idiopathic. Fun-
gal pulmonary eosinophilia is in most cases caused by an 
aspergillus-associated hypersensitivity respiratory disor-
der referred to as allergic bronchopulmonary aspergillosis. 
zz Drugs: Crack, cocaine, and heroin inhalation have been 
reported to induce acute eosinophilic lung disorder [61].
zz Vasculitis/systemic diseases:

Churg-Strauss syndrome (CSS) is characterized by clini-
cal and pathological manifestations, which separate the 
condition from other eosinophilic disorders: blood eosino
philia, asthma, and organ-specific disorders effected by 
vasculitis; the diagnostic relevance of antineutrophil cyto-
plasmic autoantibodies (ANCA) is under debate. Histo-
pathological findings include epithelioid granuloma, tis-
sue eosinophilia, and necrotizing vasculitis [23]. Marked 
eosinophilia in BAL fluid is a hallmark of CSS.
In contrast, Wegener granulomatosis is not associated 
with asthma bronchiale and exhibits mild eosinophilia to-
gether with a definite higher percentage of neutrophils 
[53].
zz Hypereosinophilic syndrome is not associated with vas-
culitis.
zz Idiopathic acute and chronic eosinophilic pneumonia [15, 
43]:
Alveolar eosinophilia is generally combined with peri
pheral blood eosinophilia. The proportion of alveolar  
eosinophiles always predominates in contrast to other 
pneumonic disorders such as ARDS or bacterial pneumo-
nia.
Chronic eosinophilic pneumonia is almost always associ-
ated with the alveolar presence of plasma cells, but the 
neutrophil count is in normal range (in contrast to We-
gener granulomatosis). Chronic idiopathic eosinophilic 
pneumonia is very sensitive to corticosteroids.

Table 2.3.7  Eosinophilic lung disease: causes, morphologic features, and cautions

Causes Bronchoalveolar lavage Caution
see also “Additional 
Comments and Differential 
Diagnosis”

Morphologic 
key feature

Additional morphology
see also “Additional Comments 
and Differential Diagnosis” 

Infectious diseases 
– 	 Parasites (Löffler syndrome, 

tropical)

Generally prominent 
hypereosinophilia

Usually increased number of 
lymphocytes and neutrophils

– 		  Mycobacterium tuberculosis
– 	 Fungi

Drugs
– 	 Penicillin, etc.
– 	   Illegal drugs!

Eosinophilia variable

Vasculitis /systemic diseases
– 	 Churg-Strauss syndrome
– 	 Wegener granulomatosis
– 	 Hypereosinophilia syndrome

– 	 Marked eosinophilia > 20% 
– 	 Varying lymphocytosis
– 	 Low eosinophilia/neutrophilia 

ratio

No etiological agent / idiopathic
– 	 Acute and chronic eosinophilic 	

	pneumonia

Neutrophils are normal to mildly 
increased

Idiopathic disease is not 
established before all possible 
causes can be excluded

Bronchial asthma

Malignancies
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zz Bronchial asthma is commonly found in patients with 
Churg-Strauss syndrome, chronic eosinophilic pneumo-
nia, and in most of the interstitial lung disorders caused by 
specific respiratory allergens. BAL cytology reveals mild 
to moderate eosinophilia and an occasional increase in 
neutrophils and mast cells. In general clinical practice, the 
cytologic examination of BAL fluids in patients with 
bronchial asthma is of little significance.

2.3.4.8  Alveolar Hemorrhage Syndrome  
(Fig. 2.74) (Tab. 2.3.8)

Lung hemosiderosis may be caused by unknown factors (id-
iopathic hemosiderosis). However, many underlying disor-
ders exist for hemorrhage syndromes of the alveolar space 
such as autoimmune disease, vasculitis, cardiovascular dis-
eases, drugs, hematological diseases, or post-transplantation 
conditions. The most common causes for alveolar hemor-
rhage have been compiled and tabulated by Costabel [10].

Additional Comments
zz The characteristic hemosiderin-relevant greenish or 
green-brown color of the cytoplasm of macrophages is 
not always clearly apparent on routine staining proce-
dures (Papanicolaou and May-Grünwald-Giemsa). There-
fore, iron staining (e.g., the Prussian-blue method) should 
always be performed in morphologically doubtful cases 
and in all cases with clinical doubt.
zz The phenotype of hemosiderin content in macrophages 
appears variably (after Prussian-blue staining) (Fig. 2.74): 
1.	 Faint blue coloring of a part of the cytoplasm.
2.	 Slight to moderate blue coloring of the whole cyto-

plasm.
3.	 In addition, deep blue granules occurring sporadically, 

or in variable quantities, or that are densely packed 
throughout the whole cytoplasm.

zz Different scoring systems have been applied to create he-
mosiderin scores, but differential diagnostic conclusions 

on the basis of a semiquantitative assessment of the  
cytoplasmic hemosiderin deposits are limited. Grebski 
and coauthors found the highest hemosiderin scores  
in patients suffering from immunomediated diseases 
known to cause alveolar hemorrhage, and in selected 
groups of patient who had undergone heart transplanta-
tion [24].
zz Chronic hemorrhage syndrome may show a cytologic ap-
pearance, as observed in idiopathic pulmonary fibrosis 
comprising increases in neutrophils and eosinophils.
zz Certain occupational categories such as metal workers or 
welders are exposed to iron uptake from exogenous 
sources. Iron-laden macrophages are usually larger with 
more polymorphic cytoplasm and dust inclusions; iron-
containing particles are often bizarre and irregular in 
shape and size. 
zz In general, the overall pattern of severe endogenous and 
exogenous siderosis is not very different: up to 100% of 
the macrophages exhibit strong positivity to iron stains.

2.3.4.9  Pneumoconiosis

zz Bronchoalveolar lavage in occupational lung diseases 
have been broadly covered by Costabel [10] and recently 
by Cordeiro and coauthors [7].
zz Pneumoconiosis is an occupational lung disease caused 
by inhalation of inorganic dust particles. The disease usu-
ally runs a chronic course ending in generalized intersti-
tial lung disease. Dust particles may be permanently but 
not completely removed from the alveolar space by up-
take in the interstitium (elimination through the lymphatic 
system) and by proximal transport of the mucus stream. 
Dust particles may be found trapped in macrophages de-
cades after exposure to dust.
zz More information on alveolar macrophages and their 
morphology is provided in Sect. 2.1.3.2.1 “Pulmonary Al-
veolar Macrophages,” p. 111.

Table 2.3.8  Alveolar hemorrhage syndrome: macroscopic features, microscopic features, and cautions

Bronchoalveolar lavage Caution
see also “Additional Comments”Macroscopic features Microscopy

Fresh bleeding:
Dark red coloring

Red blood cells substantially increased Bronchoscopy-related traumatic mucosal 
lesion with bleeding has to be excluded

Within 2 days:
Orange-red staining

Macrophages with intracytoplasmic 
erythrocytes and Ec-fragments

More than 48 h after onset of bleeding:
Red-brown staining

– 	 Macrophages with intracytoplasmic 
hemosiderin.

– 	 In severe disorders, nearly all 
macrophages show hemosiderin 
inclusions

– 	 Exogenous iron contamination should 
always be considered and is most 
often distinguishable from endogenous 
hemorrhage

– 	 Routine staining procedures may miss 
intracytoplasmic hemosiderin load

Older bleeding:
Dark and rust-brown staining
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2.3.4.9.1  Asbestos-Related Disease
zz Inhalation of asbestos dust can induce variable occupa-
tional diseases such as pulmonary fibrosis (asbestosis), 
malignant mesothelioma, benign pleural fibrotic disor-
ders, and bronchial carcinoma. Therefore, asbestos use 
has been banned in most developed countries but expo-
sure still occurs, and asbestosis deaths are not expected to 
decrease sharply in the United States during the next cou-
ple of years [2].
zz Pathogenesis, including associated immunological me
chanisms of asbestosis, quantitation using the asbestos 
body filtration technique, and its clinical implication are 
highlighted in Costabel’s atlas [10].

Phenotype of Asbestos Bodies (Fig. 2.75)
Asbestos bodies are easily recognized on light microscopy if 
they are surrounded by a proteinaceous iron-containing coat 
(ferruginous bodies). 

{{ The classic asbestos body appears as an elongated, 
slender beaded rod that may display a translucent cen-
ter and ends on both sides in protrusions exhibiting a 
smooth surface. The asbestos bodies are surrounded by 
histiocytic cells and usually phagocytized by one or 
several macrophages. Asbestos bodies can reach 
lengths of 20–200 µm and widths of about 5 µm.
{{ The ferroprotein in the fiber coat yields the typical 
golden-brown color in Papanicolaou-stained speci-
mens and a positive reaction with iron stains (e.g., 
Prussian blue).

Asbestos and Alveolitis, microscopic features in BAL
Early reaction to asbestos inhalation may consist of a mild 
lymphogranulocytic inflammatory process. Early asbestosis 
induces a marked inflammatory process that is easily recog-
nized in BAL specimens. Ongoing development of the fib
rotic process results in a decrease in the percentage of in-
flammatory cells. Lymphocytosis may reach 15% with an 
increased CD4/CD8 ratio. Lymphocytosis is presumed to be 
associated with a less aggressive course [10, 48, 65]. 

2.3.4.9.2  Pseudo-asbestos Bodies (Fig. 2.75)
True asbestos bodies have to be distinguished from pseudo-
asbestos bodies. The latter are inhaled fibers with a mineral-
ogical composition unlike asbestos but a related iron-contain-
ing coat. Such fibers can be made up of carbon, aluminum, 
glass fibers, and other biological and artificial fiber types [10].

{{ Compared to classic asbestos bodies, pseudo-asbestos 
bodies lack the slender beaded shape, and the smooth 
surface of the terminal protrusions. The elements are 
more polymorphous and plump.

Caution
The term “ferruginous body” is commonly applied to as-
bestos bodies but can be used for each iron-coated fusi-
form element regardless of the nature of the central fiber.

2.3.4.9.3  Other Pneumoconioses and Mixed-Dust 
Disorders (Figs. 2.76 and 2.77)

Silicosis
Silicosis (also known as grinder’s disease) is caused by inha-
lation of crystalline silica (quartz crystals) dust and charac-
terized by marked inflammation and scarring nodular lesions 
in the upper lobes of the lungs.

{{ Macrophages in BAL fluids show cytoplasmic inclu-
sions of small spicular elements that are birefringent 
upon polarization. Depending on the degree of con-
tamination, the histiocytic cells may be enlarged with 
evidence of nuclear activation.
{{ Cell counts are usually markedly increased reflecting 
the high proportion of macrophages. Mild inflamma-
tion is represented by a mixture of granulocytes and 
lymphocytes.

Anthracosilicosis/Coal Miner’s Lung
These are mixed forms of pneumoconioses caused by inhala-
tion of coal dust, stone dust, and other minerals in which the 
degree of lung injury depends on the composition of the dust 
and the amount of quartz crystals.

{{ Carbon particles appear as dark-brown (MGG stain) to 
black (Pap stain) large and polyhedral cytoplasmic in-
clusions in macrophages; the elements occur singly or 
densely clustered. Coal dust inclusions do not stain 
with the iron-staining method. Quartz crystals, coated 
pseudo-asbestos fibers, and sporadic asbestos bodies 
may be encountered as well.

Metal Worker Lung
Metal workers are usually exposed to mixed dust inhalation; 
accordingly, the macrophages may strongly vary in their 
morphologic aspect. Fully mixed inclusion patterns are re-
ferred to as anthraco-sidero-silicosis:

{{ Cytoplasmic iron load is usually high; the cytoplasm 
shows blue coloring and varying numbers of deep blue 
granules. Siderosis results from exposure to inert me-
tallic iron or iron oxides.
{{ Anthracotic pigment exhibits as small to moderately 
sized heavy, black, rough deposits.
{{ Crystalline silica dust particles (specified above).
{{ Other inclusions exhibit various sizes, shapes, and col-
ors.

Welder’s Lung (Fig. 2.77)
Welder’s lung is a specific presentation of pulmonary sidero-
sis caused by smoke inhalation during welding. Welding dust 
usually contains metallic iron and iron oxide, which are inert 
to the human lung. Large amounts of iron dust are ingested 
in macrophages and settle in lung parenchyma without  
distinct fibrosis unless crystalline silica is also present [28, 
56].
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{{ Alveolar macrophages are heavily laden with iron- 
positive particles. The particles are coarser compared  
to those packed in macrophages due to alveolar bleed-
ing. But in general, the overall pattern of severe endog-
enous and exogenous siderosis is not very different: up 
to 100% of the macrophages exhibit strong positivity 
to iron stains.

Chronic Berylliosis (Tab. 2.3.9)
This is a chronic lung disease caused by exposure to  
beryllium and its compounds. In 1–3% of workers with  
single or prolonged exposure by inhalation, the lungs be-
come hypersensitive to beryllium and develop generalized 
inflammatory nodules. These granulomas are hard to distin-
guish from granulomas in tuberculosis and sarcoidosis. The 
similarities and disparities between sarcoidosis and chronic 
berylliosis have been reviewed by Rossman and Kreider 
[50].

Other Work-Related Lung Diseases
Hard metal lung: Specific elements such as cobalt, titanium, 
nickel, and others can be traced, for example through radio-
chemical analysis.
Antimony lung: Typical crystalline elements are found as cy-
toplasmic inclusions in BAL macrophages and as back-
ground material in BAL sediments.

2.3.4.10  Alveolar Proteinosis  
 [21] (Figs. 2.78 and 2.79) (Tab. 2.3.10))

zz More than 15 years ago, idiopathic alveolar proteinosis 
(AP) was recognized as an autoimmune disease caused by 
neutralizing anti-granulocyte-macrophage colony-stimu-
lating autoantibodies (anti-GM-CSF) [9, 54].
zz Secondary AP can occur in patients with pulmonary infec-
tions, malignant diseases, particular hematologic malig-
nancies, particular occupational exposures, and as a reac-
tion to drugs.
zz Impaired pulmonary surfactant homeostasis is regarded 
as an additional mechanism in the pathogenesis of AP. 
There is a strong association between incidence of alveo-
lar proteinosis and tobacco use.
zz BAL specimens with the characteristic macroscopic, cy-
tologic and ultrastructural features provide a reliable diag-
nosis of alveolar proteinosis [6, 35, 55].

Additional Comments
zz The homogeneous granular material is typically PAS-po
sitive and diastase-resistant (Fig. 2.78).
zz Ultrastructural analysis with electron microscopy pro-
vides a more definitive diagnosis than cytomorphology 
alone: whorled myelin-like figures that resemble surfac-
tant (Fig. 2.79). They are usually accumulated in the 
background of the smears, less frequently intracytoplas-

Table 2.3.9  Berylliosis: morphologic features and cautions

Bronchoalveolar lavage
Caution

Morphologic key features Additional morphology

Similar to those in sarcoidosis:
–	 Lymphocytosis
–	 Elevated CD4/CD8 ratio

Activated lymphocytes (HLA-DR+ T 
lymphocytes)

Granuloma cell components are very similar 
to those in sarcoidosis and mycobacteriosis

Table 2.3.10  AP: morphologic features and cautions

Bronchoalveolar lavage Caution
see also “Additional Comments”  
and “Differential Diagnosis”

Morphologic key features
see also “Additional Comments” Additional morphology

Gross inspection:
Fluid with milky-white appearance

Microscopy:
–	 Dirty background
–	 Proteinaceous amorphous globules 

(MGG: basophilic / Pap: pale 
eosinophilic)

–	 Cellular debris
–	 Foamy macrophages, variable

Electron microscopy: 
–	 Characteristic lamellar bodies

–	 Globules may be included in macrophages
–	 Few inflammatory cells
–	 Occasional cholesterol crystals
–	 Lymphocytosis and mildly elevated CD4/

CD8 ratio

–	 Less characteristic background and cell 
pattern after therapeutic lavage

–	 Atypical background features and/or 
quality of macrophages, together with 
particular lymphocytic quantification 
and phenotyping may raise diagnostic 
confusion
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mic in macrophages. Surfactant is a complex substance 
containing phospholipids and a number of proteins. The 
substance is produced by the type II pneumocytes and 
lines the alveoli and smallest bronchioles. Surfactant re-
duces surface tension throughout the lung and stabilizes 
the alveoli.
zz Treatment of alveolar proteinosis by lavage eliminates the 
majority of lipoproteins. The morphologic changes of 
BAL fluid in a patient with alveolar proteinosis success-
fully treated with GM-CSF has been reported by Schoch 
and coauthors [54].

Differential Diagnosis
zz Lung disorders, other than alveolar proteinosis, which in-
clude a dirty background in cytologic preparations of 
BAL fluid should be diagnostically approached with cau-
tion. Such lesions include pulmonary edema, radiation 
pneumonitis, Pneumocystis jiroveci pneumonia, acute re-
spiratory distress syndrome, among others [35].
zz Persisting lymphocytosis and increased CD4/CD8 ratio, 
notably observed after successful treatment of alveolar 
proteinosis, may mimic other pulmonary disorders such 
as sarcoidosis, extrinsic allergic alveolitis, nonspecific in-
terstitial pneumonia, idiopathic pulmonary fibrosis, and 
pneumoconiosis [54].
zz AP lavage specimens containing the following elements 
may mimic lipid pneumonia [35]: lipoid background sub-
stance, large numbers of foamy macrophages with drop-
let-like cytoplasmic fat inclusions, and scant PAS-positive 
globular material.

2.3.5  Infectious Diseases

BAL is the method of choice for the detection of opportunis-
tic pulmonary infection in immunocompromised patients, 
particularly in patients with HIV infection and after organ 
transplantation.

BAL may sporadically be applied in immunocompetent 
patients in conjunction with hospital-acquired (nosocomial) 
infections.

Caution
Whether an organism found in a BAL sample is patho-
genic and responsible for the current lung disease must 
be considered in each individual case. Organisms in BAL 
fluids may be of no pathologic significance, in the sense 
of simple colonization of the mucosa, or of extraneous 
contamination.
Diagnostic relevance for infectious disease indicates:
–	 Bacteria included in the cytoplasm of neutrophils 

and macrophages
–	 Fungi associated with marked neutrophilia and/or 

eosinophilia (particularly allergic bronchopulmona-
ry aspergillosis).

2.3.5.1  Bacterial Infection

Acute bacterial pneumonia is associated with masses of neu-
trophils. Bacteria are ingested in the cytoplasm of neutro-
phils and/or macrophages. Bacteria are easily recognized in 
May-Grünwald-Giemsa-stained specimens and with the 
Gram staining procedure.

2.3.5.2  Tuberculosis (Tab. 2.3.11)

zz Search for acid-fast bacilli in cytologic material by means 
of the Ziehl-Neelsen stain is not always effective. Culture 
and/or the PCR method in specialized laboratories are 
recommended for an accurate diagnosis including myco-
bacterial typing.
zz More information is provided in Sect. 2.1.6.1, “Mycobac-
terial Infection,” p. 116.

2.3.5.3  Mycoses

2.3.5.3.1  Pneumocystis jirovecii 
(Figs. 2.26 and 2.80) (Tab. 2.3.12)
zz This is the most common pulmonary infection in patients 
with AIDS. Pneumocystis should be considered as patho-
genic whenever it has been identified.

Table 2.3.11  Tuberculosis: morphologic features and cautions

Bronchoalveolar lavage	

Typic cell content Caution

–	 Cavitating tuberculosis	   neutrophilia
–	 Noncavitating tuberculosis	  lymphocytosis

–	 CD4/CD8 ratio is sometimes increased

–	 Occasionally present:
	Epithelioid histiocytes, Langhans-type giant cells, and caseous 

detritus
	Eosinophils

	Increased ratio of T lymphocytes may lead to an erroneous 
interpretation (sarcoidosis, EAA, idiopathic pulmonary fibrosis 
and others)

	Granuloma components are not diagnostic; bacteriologic 
confirmation is mandatory
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zz Usually, this pathogen is detected in light microscopy by 
routine staining procedures (Papanicolaou and Giemsa) 
or by direct fluorescence stains of bronchoalveolar lavage 
fluids. The BAL processing mode has been shown not to 
affect detection of the organism, and silver staining has 
minor added value in the identification of pneumocysts [1, 
40].
zz New molecular diagnosis using a real-time PCR assay, 
performed on a LightCycler system, is potentially more 
sensitive compared with the use of conventional cyto-
chemical stains and light microscopy. The technique may 
discriminate as well between colonization and infection 
with pneumocysts [20].
zz Differential cytology in BAL of AIDS patients usually 
shows an increased number of lymphocytes and granulo-
cytes [10]. Hyperplastic type II pneumocytes may be 
present.
zz More information including morphologic appearance of 
this organism is provided in Sect. 2.1.6.3.2, “Pneumocys-
tis,” p. 118. 

2.3.5.3.2  Other Fungi
 (see also Sect. 2.1.6.3, “Pulmonary Mycoses,” p. 117)
zz Candida and Aspergillus are frequently identified in cyto-
logic samples of the lung periphery, but they often indi-
cate a nonpathogenic colonization. These two types of 
fungi have been shown to be pathogens in only a low per-
centage of all positive cytologic findings [44].
zz Cryptococcus neoformans (Fig. 2.81) and Histoplasma 
(Fig. 2.82) should always be considered pathogenic when-
ever they are identified in BAL specimens

2.3.5.4  Viral Infections (Tab. 2.3.13)

Morphologic descriptions of the varied viral induced cell 
changes and additional information are given in Sect. 2.1.6.2, 
“Viral Infections,” p. 116.

2.3.5.4.1  Cytomegalovirus (Fig. 2.83)
zz Cytomegalovirus (CMV) belongs to the herpesvirus 
group. CMV is responsible for the most common viral in-
fection in organ transplant recipients and may often be 
life-threatening.
zz Cytologic findings of cytomegalic inclusion disease is 
highly specific; however, cytology is not very sensitive 
for this type of viral pneumonia. Other laboratory tech-
niques such as culture, immunocytochemistry, in situ hy-
bridization, as well as new developments in PCR techno
logy are much more sensitive [19].
zz It is a fact that highly sensitive methods may lead to over-
diagnosis of CMV pneumonia because CMV is found 
worldwide and throughout all socioeconomic groups and 
infects a high proportion of the adult population without 
apparent illness [44].

2.3.5.4.2  Other Viruses
Herpes simplex virus, respiratory syncytial virus, or adeno-
virus, among others can be responsible for viral pneumonia, 
particularly after organ transplantation.

2.3.6  Malignancies [45]

2.3.6.1  Carcinomas

zz Bronchoalveolar lavage is an extremely valuable tool in 
the diagnosis of diffusely spreading bronchioloalveolar 
carcinoma and suspected metastatic lung disease, particu-
larly in cases with pronounced carcinomatous lymphangi-
tis. Diagnostic accuracy ranges from 93% (bronchioloal-
veolar carcinoma) to 83% (lymphangiosis carcinomatosa 
due to metastatic cancer) [46]. 
zz Unlike bronchioloalveolar carcinoma, carcinomatous 
lymphangitis is usually accompanied by a lymphocytosis 
in BAL [11].

Table 2.3.12  Pneumocystis pneumonia: Typical cell content of BAL and cautions

Bronchoalveolar lavage:	

Typic cell content Caution

–	 Frequently: increased number of lymphocytes and granulocytes

–	 Hyperplastic type II pneumocytes, variable

–	 Pronounced hyperplasia of pneumocytes should not lead  
to an erroneous diagnosis of malignancy

–	 Concomitant cancer should be excluded 

Table 2.3.13  Viral infections: Typical cell content of BAL and cautions

Bronchoalveolar lavage:	

Typic cell content in viral infections Caution

–	 Neutrophilia, mainly during first stages of viral pneumonia
–	 Lymphocytosis is common (mainly CD8 lymphocyte phenotype)
–	 Nonspecific and specific virus-induced cell changes  

(bronchial epithelial cells are typically affected)

Any type of virus-induced cell change may be  
mistaken for malignant cell alteration
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zz BAL has turned out to be a minor help in the diagnosis of 
primary bronchial cancer since this type of cytologic in-
vestigation yields no additional information compared to 
bronchoscopy.
zz Tumor markers are helpful to ascertain the primary site of 
a metastatic neoplasm (see Sect. 2.2.2.3.3, “Bronchioloal-
veolar Carcinoma,” p. 142).

Differential Diagnosis
Reactive cell changes due to hyperplasia of terminal bron-
chiolar epithelial cells and type II pneumocytes occur in 
acute respiratory disorders such as acute interstitial pneu-
mopathy, acute exacerbation of idiopathic pulmonary fibro-
sis, and ARDS [45]. We have experienced additional patho-
logic lung conditions causing severe benign hyperplastic 
processes in bronchiolar and alveolar epithelium, for in-
stance organizing pulmonary fibrosis, pulmonary embolism, 
pulmonary infarct, and infections, particularly with viruses.

Benign epithelial hyperplasia can easily be confused with 
a malignant neoplastic process. To date, no reliable auxiliary 
analysis exists differentiating reactive pneumocytes from 
malignant cells (Figs. 2.84–2.86).

Diagnostic and differential diagnostic considerations con-
cerning hyperplasia of terminal bronchiolar and alveolar epi-
thelium versus adenocarcinoma are extensively discussed in 
Sect. 2.1.4.3.2, “Hyperplasia of Alveolar Epithelium,” p. 
114, and Sect. 2.2.2.3.3 “Bronchioloalveolar Carcinoma,”, p. 
142.

Caution
zz Carcinoma cells are frequently sparse and haphaz-

ardly dispersed in cytologic preparations of BAL flu-
id. Single adenocarcinoma cells are very difficult to 
distinguish from activated type II pneumocytes.
zz Malignant cell clusters of adenocarcinomas share 

many cytomorphologic and architectural features 
with cell groups of activated and hyperplastic type II 
pneumocytes. 
zz Numerous acute lung disorders and interstitial lung 

diseases (mentioned above) may induce pronounced 
hyperplasia of terminal bronchiolar epithelium and 
type II pneumocytes.

2.3.6.2  Hematologic Malignancies

The diagnostic yield of BAL in lung involvement by leuke-
mia or malignant lymphoma ranges from about 40 to 60% 
[46]. Final diagnosis is reliably reached by immunocyto-
chemical or flow cytometric phenotyping of the lymphoid 
cells and/or establishing clonality of the lymphoid popula-
tion by immunocytochemistry or molecular tests. Lung-infil-
trating Hodgkin lymphoma can reliably be diagnosed in 
BAL cytology if the pathognomonic tumor cells (Hodgkin 
and Reed-Sternberg cells) are present [39].

Caution
zz It may be difficult to distinguish between inflamma-

tory BAL lymphocytosis with evidence of reactive 
cell alterations and low-grade malignant non-Hodg-
kin lymphoma. However, the distinction should pose 
no major problems using differential cytology and 
additional analyses in order to assess monoclonality.
zz It is impossible to distinguish between inflammatory 

BAL lymphocytosis with evidence of reactive cell al-
terations and the lymphoid population of lung-infil-
trating Hodgkin lymphoma lacking the pathogno-
monic Hodgkin and Reed-Sternberg cells, neither by 
morphology nor by auxiliary analyses.

2.3.7  Other Pulmonary Disorders 
with Particular BAL Cytology

2.3.7.1  Langerhans Cell Histiocytosis

2.3.7.1.1  Introduction
The terms formerly used are “histiocytosis X” and “dendritic 
cell histiocytosis.”
zz Langerhans cells are derived from specific monocytes and 
contain large granules called Birbeck granules. The dif-
ferentiation of the monocytes requires stimulation by 
colony-stimulating factor-1. The cells are similar in mor-
phology and function to macrophages. Large quantities of 
Langerhans cells occur in the epidermis and are normally 
present in lymph nodes.
zz Langerhans cell histiocytosis (LCH) is a rare disease 
caused by a clonal proliferation of Langerhans cells. 
The disorder may present as 
1.	 Unifocal progressive disease (unifocal eosinophilic 

granuloma).
2.	 Multifocal unisystem disease (Hand-Schüller-Chris-

tian disease).
3.	 Multifocal multisystemic disease (Letterer-Siwe dis-

ease). Multifocal multisystem LCH is a rapidly pro-
gressing disease where Langerhans cells proliferate in 
many tissues. It is mostly seen in children during the 
1st and 2nd year of life and is considered a true neo-
plasm; the 5-year survival rate is only 50%.

zz Langerhans cell histiocytosis is also discussed in Sect. 
17.1.13.2, “Langerhans Cell Histiocytosis,” , p. 1068. 

2.3.7.1.2  Pulmonary Langerhans Cell Histiocytosis 
[57] (Fig. 2.87)
Pulmonary Langerhans cell histiocytosis (PLCH) of adults is 
a rare, diffuse interstitial lung disease of unknown etiology 
that occurs foremost in young smokers. PLCH is believed to 
be a reactive process associated with Langerhans cell hyper-
plasia. Only a very small proportion of the patients have ex-
trapulmonary affections. Characteristic high-resolution com-
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puted tomography (CT) findings together with distinctive 
clinical symptoms frequently allow a conclusive diagnosis. 
In patients with ambiguous imaging and clinical results, fur-
ther diagnostic procedures may be needed such as surgical 
lung biopsies in order to confirm the diagnosis on tissue sec-
tions [5, 68]. The diagnostic impact of BAL cytology is 
agreed to be low.

Microscopic Features, Immunocytochemistry,  
and Electron Microscopy
Histology: Tissue sections reveal Langerhans cell granulo-
mas that are infiltrating and destroy distal bronchioles.
Cytology: Typical Langerhans cells may be detected in BAL 
fluids of patients suffering from active Langerhans cell his-
tiocytosis. An increase in Langerhans cells greater than 4% 
of the total cell count is assumed to be reliably diagnostic for 
PLCH [12]. The total cell count in BAL fluids of patients 
with PLCH is increased due to proliferating Langerhans 
cells, and large numbers of histiocytes and macrophages. 

{{ Langerhans cells may be larger in comparison to mac-
rophages and they frequently show multinucleation. 
The nuclei are oval to kidney-shaped including deep 
grooves and indentations. Their chromatin is vesicular 
and distinct nucleoli are sometimes present. The cyto-
plasm is wide with neat margins and eosinophilic stain-
ing quality. 
{{ A mild inflammatory background composed of granu-
locytes and lymphocytes may be seen.
{{ Macrophages are often present and exhibit the typical 
smoker’s inclusions.

Immunocytochemistry and electron microscopy: Langer-
hans cells are easily identified by the immunocytochemical 
or flow cytometric positivity for the monoclonal antigen 
CD1a and for cytoplasmic S100 protein.
Birbeck granules are intracytoplasmic organelles specific to 
Langerhans cells. They are detected by electron microscopy 
showing the characteristic shape of a tennis racket or rod 
shape. Their function is still being debated.

Caution
zz An increase in Langerhans cells greater than 4% in 

BALs should be diagnostic for PLCH in combination 
with the characteristic CT results and clinical symp-
toms.
zz Sarcoidosis and other pulmonary disorders may be 

accompanied by a lower percentage of Langerhans 
cells in BAL fluids; a reliable diagnosis will not be pos-
sible in such cases. Therefore, a surgical lung biopsy 
is necessary in a high percentage of equivocal cases.

2.3.7.2  Lipoid Pneumonia

Lipoid pneumonia together with inflammatory and fibrotic 
changes in the lungs are caused by inhalation of various fatty 
substances or provoked by accumulation of endogenous li
pid material in the lungs.

Exogenous fatty material from outside the body includes, 
for example, inhaled nose drops with an oil base or acciden-
tal inhalation of cosmetic oil. Endogenous lipid pneumonia 
occurs when an airway is obstructed or following the frac-
ture of a bone.

{{ A great number of macrophages showing abundant 
foamy cytoplasm together with droplet-like fat inclu-
sions. Lipid-laden giant cells are common. Lipid inclu-
sions stain positively with fat stains (e.g., Sudan III).

2.3.7.3  Aspiration Pneumonia

This is a pneumonia induced by aspiration of foreign mate-
rial into the lungs. The extraneous material includes fat, pro-
teolytic and toxic substances, as well as plant cells and mus-
cle fibers accidentally breathed into the respiratory system 
instead of being swallowed into the stomach.

{{ Plant cells are in general much larger compared to hu-
man cells occurring in the alveolar space, and they dis-
close typical morphology and arrangement. Muscle fi-
bers exhibit characteristic red staining and distinct 
transverse striations.
{{ Plasma cells are fairly characteristic of aspiration 
pneumonia as they are observed in only a few other 
lung disorders such as extrinsic allergic alveolitis, 
cryptogenic organizing pneumonia, or chronic eosino-
philic pneumonia.
{{ Secondary bacterial infection and abscess formation is 
common.

2.3.8  Bronchoalveolar Lavage in Lung 
Transplant Recipients

BAL in transplantation patients may be effective for the de-
tection of pulmonary infectious pathogens and rare disorders 
complicating the course after lung transplantation, such as 
alveolar proteinosis [22] and obliterative bronchiolitis [47]. 
Whether a surveillance of BAL cell profiles has additive dia
gnostic value in routine lung transplant monitoring and in 
patients in whom rejection is suggested, is highly controver-
sial and more often refused than accepted [47, 58, 66].

Caution
Occasional atypias of epithelial cells in BAL specimens 
from lung (heart-lung) transplant recipients may demon-
strate significant resemblance to carcinoma cells [41].
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Fig. 2.68A, B  BAL Normal findings in non-smokers and smokers. 
A Findings in nonsmokers. The majority of cells are macrophages exhibiting isolated intracy-
toplasmic carbon particles. Occasional lymphocytes and ciliated epithelial cells (lower left) 
are also present (direct sediment smear, Pap stain, lower magnification). B BAL: Findings in 
a smoker. Less monotonous appearance of the macrophage population. Macrophages exhibit 
so-called cytoplasmic smoker’s inclusions (arrows). A few lymphocytes and eosinophils are 
seen at the top end of the field (direct sediment smear, MGG stain, high magnification). 

Fig. 2.69  Flow cytometry histograms in sarcoidosis from a bronchoalveolar lavage.
The framed dotplot in the upper histogram shows the selection of lymphocytes of the T phe-
notype. The lower histogram shows a dense plotting of a T-cell subpopulation (upper left) 
according to T4 lymphocytes (89%), while a few dots matching T8 lymphocytes (11%) ap-
pear in the lower right gate.

Fig. 2.70  Cryptogenic organizing pneumonia (synonym: BOOP). 
Pronounced cytoplasmic vacuolization of the macrophages, marked lymphocytosis, in-
creased numbers of eosinophils (arrows), and mast cells (arrowheads) are characteristic fea-
tures of cryptogenic organizing pneumonia in BAL (direct sediment smear, MGG stain, high 
magnification). Both exogenous allergic alveolitis and drug-induced alveolitis may exhibit a 
similar cell pattern.

Fig. 2.71  Amiodarone lung. 
Note the extremely pronounced cytoplasmic vacuolization of the macrophages (direct sedi-
ment smear, MGG stain, high magnification).

Fig. 2.72  Activated type II pneumocytes. 
A 62-year-old man suffering from long-standing Behçet disease treated with cytostatic drugs 
(Endoxan). Drug-induced reactive hyperplasia of terminal bronchiolar epithelial cells (type 
II pneumocytes). Cellular arrangement, low N/C ratio, round nuclei, smooth nuclear outline, 
bland chromatin, and uniform centrally positioned nucleoli exclude malignancy (direct sedi-
ment smear, Pap stain, lower magnification).
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Fig. 2.73  Eosinophilic lung disease. 
A middle aged woman presented with clinical symptoms of bronchial asthma. Direct smears 
from BAL sediment reveal mainly eosinophilic granulocytes (87%) interspersed with macro-
phages and a few mast cells (arrows) (MGG stain, lower magnification).

Fig. 2.74  Alveolar hemorrhage syndrome. 
Iron staining (Prussian blue) of a Pap-prestained direct smear of BAL sediment displays the 
variable phenotype of cytoplasmic hemosiderin inclusions in macrophages (higher magnifi-
cation): 
– 	 Blue coloring of part of the cytoplasm (arrow).
– 	 Blue coloring of the entire cytoplasm (arrowheads).
– 	 Deep-blue coarse intracytoplasmic granules (large macrophage, lower right).

Fig. 2.75  Ferruginous bodies. 
High magnification reveals the varied phenotypes of ferruginous bodies (direct sediment 
smear, Pap stain):
–	 Asbestos body (lower left): slender rod showing marked segmentation ending on both 

sides in Pprotrusions with smooth contours
–	 Pseudo-asbestos body (upper right): gross irregularly structured rod, ending with ridged 

protrusions on both sides (not completely in focus).
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Fig. 2.76  Graphite dust exposure.
An elderly male patient with a positive history of graphite dust exposure. Numerous mac-
rophages exhibit black-stained inclusions of variable size and shape (direct sediment smear, 
Pap stain, higher magnification).

Fig. 2.77  Mixed dust exposure. 
Sidero-silico-anthracosis (Welder’s lung) in a metal worker’s BAL. The 52-year old man is 
welder by profession. Virtually all macrophages exhibit a blue staining cytoplasm. Coarse 
cytoplasmic deposits are deep blue (iron particles) or black (carbon particles). Quartz crystals 
could be visualized using the polarization microscope (not shown) (direct sediment smear, 
iron stain, higher magnification).

Figs. 2.78 and 2.79 Alveolar proteinosis..
Alveolar proteinosis is shown by conventional and electron microscopy.

Fig. 2.78  Characteristic dirty background in a smear of BAL from a patient with alveolar 
proteinosis: PAS-positive acellular amorphous globules and cellular debris. Two foamy mac-
rophages are present in this field (arrows) (direct sediment smear, periodic-acid-Schiff stain, 
lower magnification). 

Fig. 2.79  The BAL material was used for electron microscopic studies as well: myelin-like 
figures resembling lamellar bodies of surfactant are characteristic for alveolar proteinosis.
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Fig. 2.80A, B  Pneumocystis jirovecii.
Cytomorphologic appearance of the pathogen is demonstrated at low and high magnification 
from Pap-stained direct sediment smears. A Low magnification: Compact accumulation of 
pneumocysts presenting as a foamy mass with irregular outlines (arrow). The appearance is 
so characteristic that an accurate diagnosis can be established using conventional staining 
procedures. B High magnification shows sharply demarcated cysts, focal thickening of the 
cystic membranes, and grey-brown intracystic bodies (arrows).

Fig. 2.81  Cryptococcus neoformans.
Numerous intra- and extracellular yeast cells of varying size. Note the thick sharply demar-
cated capsule (arrow) (direct sediment smear, periodic-acid-Schiff stain, high magnification).

Fig. 2.82  Histoplasma capsulatum.
Accumulation of yeast cells in the cytoplasm of an activated multinucleated macrophage 
(direct sediment smear, Pap stain, high magnification).

Fig. 2.83  Cytomegalovirus.
A younger male patient suffering from AIDS presenting with cytomegalic inclusion disease 
in a BAL sample. Three affected epithelial cells are shown: two cells on the left exhibit the 
characteristic owl eye appearance; the cell at the right  (arrow) seems to be in an earlier state 
of viral infestation (direct sediment smear, Pap stain, high magnification).
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Fig. 2.84  Activated type II pneumocytes. 
A 56-year-old man presenting with multiple infiltrates in the right lung. Direct smears from a 
BAL sediment show numerous small and medium-sized compact three-dimensional clusters 
of epithelial cells with minor atypias. The papilliform cluster shown displays acini-like for-
mations and monomorphic cell appearance Pap stain, (high magnification). 
Cytology: Cell changes are indeterminate between benign (hyperplastic type II pneumocytes) 
and malignant (bronchioloalveolar carcinoma). 
Comment: Compare cell features with those of a bronchioloalveolar carcinoma presented in 
Fig. 2.85 for the distinct differences in nuclear texture and nuclear contour.
Final diagnosis was Chlamydia pneumonia. 

Fig. 2.85  Bronchioloalveolar carcinoma.
A 36-year-old man presented with nodular infiltrates in both lungs. Direct smears were per-
formed from the sediment of a BAL fluid (Pap stain).
Cytology and histologic diagnosis: Bronchioloalveolar carcinoma.
Note similarities and differences of the malignant tumor cells in comparison with hyperplas-
tic type II pneumocytes as shown in Fig. 2.84 (same magnification). 

Fig. 2.86  Pulmonary lymphangiosis carcinomatosa secondary to breast carcinoma 
BAL in a 57-year-old woman with a history of breast carcinoma presenting with diffuse pul-
monary infiltrates. Direct sediment smears reveal numerous loose clusters composed of ma-
lignant cells. Tumor cells exhibit distinct features of common type breast carcinoma: mono-
morphous cell population, eccentric nuclei, homogeneous cyanophilic cytoplasm, occasional 
lucid cytoplasmic inclusions, nuclear molding and cleaving, both finely granular and focally 
patternless chromatin (Pap stain, high magnification). 
Cytologic diagnosis: Adenocarcinoma. The overall cell pattern in comparison with the previ-
ous histomorphology is consistent with metastatic breast carcinoma.
Comment: In cases with equivocal clinical history and absence of a preceding histologic/cy-
tologic investigation, the differential diagnosis must also consider hyperplasia of type II his-
tiocytes and bronchioloalveolar carcinoma. An appropriate immunopanel is helpful to solve 
the diagnostic problems.

Fig. 2.87  Langerhans cell histiocytosis. 
BAL of a 38-year-old woman presenting with an uneventful history. Bronchoscopy revealed 
nonspecific inflammatory changes of the bronchial mucosa. Extremely cellular bronchoal-
veolar lavage fluids from the lung periphery showed a heterogeneous histiocytic population. 
Abnormal histiocytes exhibit multinucleation, nuclear cleaves and grooves, and vesicular 
chromatin (arrows). Positive immunostaining for S-100 and CD1 (immunocytochemistry not 
shown) classified the atypical cells as Langerhans cells accounting for 64% of the total num-
ber of histiocytic elements (direct sediment smear, MGG stain, high magnification).
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2.4.1  Introduction

General Comments
zz The mediastinum is a part of the chest cavity that extends 
anteroposteriorly from the posterior surface of the ster-
num to the spine and sagittally from the thoracic aperture 
to the diaphragm. The most widely used scheme to divide 
the mediastinum uses four compartments: superior, ante-
rior, middle, and posterior.
zz The mediastinum is an area of great interest, because it is 
a site of numerous organs that can become involved in 
various pathologic disorders (thymus, lymph nodes, gan-
glia, soft tissue), apart from lesions spreading from organs 
that are located in the mediastinum or border this space 
(heart, esophagus, major vessels, vertebral column, and 
the membranes confining the heart and lungs). 
zz The development of new radiologic techniques such as 
computerized tomography, sonography, or endoscopic ul-
trasound allows the chest physician extensive use of inva-
sive preoperative diagnostic procedures such as mediasti-
noscopy, limited thoracotomy, transthoracic fine-needle 
aspiration biopsy (FNAB), and endoscopic ultrasound-
guided fine-needle aspiration (EUS-FNAB). Tumorous 
mediastinal lesions such as tumors of the thymus, lymph 
nodes, ganglia, soft tissue, and others have gained interest 
in recent years not only to surgical pathologists, but also, 
to a great extent, to cytopathologists.
zz Metastases are the largest category of mediastinal neo-
plasms diagnosed by FNAB followed by primary medias-
tinal tumors. Metastases usually present minor cytodiag-
nostic difficulties and ancillary immunocytochemical 

studies are helpful in assessing primary tumor location. In 
contrast, many primary neoplasms such as malignant 
lymphoma, thymoma, and germ cell tumors implicitly 
call for additional analyses, in order to achieve a reliable 
cytologic diagnosis and subclassification, or surgical bi-
opsies [80].
zz An excellent review of the various entities of mediastinal 
lesions in FNABs has been published by Geisinger [28].

2.4.1.1  Fine-Needle Aspiration Biopsy 
Techniques

zz Varied FNAB techniques have made the morphologic in-
vestigation of mediastinal masses not only possible, but 
also safe. Complications are rare including pneumotho-
rax, hemorrhage, and hemoptysis. Pneumothorax has 
been reported as the most common complication [1, 34. 
81]. Image-guided FNAB is becoming increasingly ac-
cepted as a diagnostic tool and as a substitute for core bi-
opsy. This method can prevent a substantial number of 
more invasive surgeries, for instance mediastinoscopy 
and open thoracotomy. Furthermore, FNAB has been 
shown to be an excellent tool in diagnosing mediastinal 
lesions in correlation with clinical history, imaging stu
dies, laboratory features, and with excellent team work 
with interventional radiologists or chest physicians per-
forming the needle aspirations [80].
zz Diagnostic accuracy ranges from about 80% to 100% [10, 
29, 41, 80]. Diagnostic yield for tumors has been shown 
to be roughly equal in FNAB and punch biopsies, but his-
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topathologic examination of core-needle biopsies seems 
to be more accurate for tumor typing [11].
zz Inadequate aspirates have been reported constituting a 
rate between 10 and 20% [29, 80]. Proximity of major 
vessels and deep-seated small lesions are major technical 
reasons for inadequate sampling, whereas necrosis and 
fibrosis are biological factors responsible for limited cel-
lularity in aspirate smears. Bloody specimens are a third 
reason for inadequate cytological results.
zz High specificity and sensitivity have been achieved when 
an experienced cytopathologist or cytotechnologist is on 
site to ensure the adequacy of the sample [5, 20]. Immedi-
ate on-site cytologic interpretation is an additional factor 
that can improve diagnostic outcome [20, 92], but this set-
ting is very time-consuming for cytopathologists and im-
practicable in a majority of institutions.
zz Ancillary tests such as cytochemical staining, immunocy-
tochemistry, and molecular pathology are helpful in in-
creasing the diagnostic accuracy of FNAB samples. Scant 
cellularity, poor preservation of cellular material, and 
blood-rich specimens are limiting factors in this respect. 
Special stains are particularly useful in the presence of 
inflammatory lesions in order to visualize organisms, 
such as bacteria (Gram), mycobacteria (Ziehl-Neelsen), 
and fungi (periodic acid-Schiff and Crocott-Gomori me-
thenamine-silver stain). Immunocytochemical work-up of 
neoplastic mediastinal masses is essential in order to con-
firm and subclassify primary neoplasms, and to assess the 
primary origin of metastases [80]. FNAB may also pro-
vide material for microbiological tests (including culture) 
and molecular genetic analyses.
zz Ancillary laboratory techniques including liquid-based 
cytology and cell block preparations [6] can be extremely 
helpful in certain diagnostic settings. At our institution, 
the liquid-based technique has recently been successfully 
implemented for endoscopic transbronchial FNAB of hi-
lar, parabronchial, paratracheal, and mediastinal lymph 
nodes.

2.4.1.1.1  Transthoracic FNAB [6, 29, 80, 81]
Most FNABs today are performed under radiologic guidance 
using computed tomography. Ultrasound can also be used to 
guide a fine needle into lesions located in the different com-
partments of the mediastinum. Masses located in the superi-
or mediastinum may reliably be targeted by ultrasound-gui
ded FNAB using retroclavicular and retrosternal needle 
passes. A fine needle attached to a syringe (best attached in a 
pistol-type holder) is passed through the chest wall into the 
lesion (references are indicated in Sect. 2.1.1.2.3, “FNAB 
Methods,” p. 109).

2.4.1.1.2  Transbronchial FNAB [85]
Modern fiberoptic equipment enables the operator to visual-
ize parabronchial-situated nodules molding the wall of the 
tracheobronchial tree. The needle is passed through the fiber

endoscope and precisely inserted through the bronchial or 
tracheal wall into enlarged parabronchial, hilar, and paratra-
cheal lymph nodes.

2.4.1.1.3  Endoscopic Ultrasound-Guided FNAB
Endoscopic ultrasound-guided FNAB (EUS-FNAB) has 
proved to be a highly accurate diagnostic test for suspected 
tumorous lesions at various sites of the body, therefore 
avoiding numerous invasive surgical interventions [113]. 
Transesophageal and transbronchial EUS-FNABs are used 
with a high degree of sensitivity and specificity for staging of 
lung cancers and for primary diagnoses of mediastinal le-
sions. EUS-FNAB is a highly valuable method for diagnos-
tic evaluation of lesions, especially when other modalities 
have failed [21, 42, 53, 68, 106]. The intervention is usually 
well tolerated [10].

Transbronchial EUS-FNAB allows the operator to visual-
ize and evaluate small intramural/submucosal-situated le-
sions of the bronchi, and tumors within the lung parenchyma, 
as well as lymph nodes and abnormal findings located in the 
mediastinal space [5, 35, 85]. 

Transesophageal EUS-FNAB has become an important 
tool for staging lung cancer at the time of diagnosis and for 
assessing diagnoses on otherwise undiagnosed pulmonary 
and mediastinal masses. Such lesions are usually located in 
the posterior areas of the mediastinum and in the upper lobes 
of the lung [10, 13, 21, 42, 103, 111].

Caution
The passing of the needle into the mediastinal lesion 
causes contamination of cells from the bronchial/
esophageal inner layers and from bronchial glands (Fig. 
2.88). 
Beware of erroneous diagnostic conclusions! 

2.4.1.2  Liquid-Based Cytology for FNAB Samples 
[108]

At our institution, we prefer the use of liquid-based thin-
layer technology (Cytospin, ThinPrep) for endoscopic im-
age-guided FNAB of mediastinal disorders. The reasons for 
this procedure are the following:
zz The entire amount of FNAB material can be preserved.
zz The thin-layer method has proved to be a perfect proce-
dure for clinicians who are not familiar with the proper 
preparation and fixation technique for the aspirated mate-
rial, or when a cytotechnologist is not available on site 
during the intervention.
zz In many circumstances, the liquid-based method is supe-
rior to conventional smears with regard to clear back-
ground, monolayer cell preparation, and cell preservation.
zz An optimal preparation can be achieved for special inves-
tigations, in particular for immunocytochemistry, FISH, 
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or static DNA cytometry (Figs. 2.108 and 2.112). In addi-
tion, the rinse from needle and syringe may be used for 
immunolabeled flow cytometry.
zz Regardless of operator, hemolyzing fixatives (Cytolyt and 
others) have shown to be indispensable as initial transport 
medium for highly sanguineous FNAB material. Com-
bined with thin-layer preparation, hemolyzing fixatives 
are a useful modality for blood-rich aspirates providing 
well-preserved cells and a clean background.
zz In our experience, which is in agreement with the results 
reported in the literature, smear preparation and fixation is 
improved and artifacts are reduced using the thin-layer 
technique. However, morphologic features may be altered 
and cell interpretation may need modification. The most 
challenging morphologic changes compared with conven-
tional smears are (Figs. 2.114 and 2.115):
{{ Cell aggregates may be crowded and tight.
{{ Cell shrinkage and disruption of the cytoplasm may be 
more pronounced.
{{ Nucleoli are more distinct.
{{ Background material such as mucin or detritus may be 
scant or completely lost.

Practically all recent reports in the literature indicate that 
liquid-based cytology is an accurate and feasible method in 
the FNAB investigation from lesions of various sites, com-
parable with conventional smear preparation (references are 
provided in Sect. 10.1.2.2, “Liquid-Based Cytology,” p. 634, 
and elsewhere). The liquid-based technique has rarely been 
applied on FNAB samples for the diagnosis of thymic le-
sions [74].

2.4.1.3  Mediastinal Compartments with 
Their Organs and Principal Lesions

Dividing the mediastinum into four compartments is not 
only useful for clinical purposes, but also for pathologists, 
because many lesions are restricted to certain compartments 
and related to the individual organs:

2.4.1.3.1  Superior Mediastinum
−− Thymus: cysts, thymoma, carcinoid, lymphoma.
−− Thyroid: goiter and neoplasms, originating from ectopic 

tissue or primary thyroid lesions extending into the medi-
astinal space [88].

−− Parathyroid glands: cysts, tumors.
−− Lymph node: inflammatory disease, lymphoma, metastases.
−− Generally: cysts, aneurysm.

2.4.1.3.2  Anterior Mediastinum
−− Lesions of the superior mediastinum.
−− Germ cell tumors.
−− Paraganglioma.
−− Mesenchymal tumors such as lipoma, angioma, and others.

2.4.1.3.3  Middle Mediastinum
−− Heart and pericardium: cysts and tumors.
−− Lung hilus: bronchogenic cyst.
−− Hilar and broncho-pulmonary lymph nodes: inflammato-

ry disease, lymphoma, metastases.

2.4.1.3.4  Posterior Mediastinum
−− Neurogenic system, also sympathetic: schwannoma, gan-

glioneuroma/blastoma, neuroblastoma, paraganglioma, 
and others.

−− Lymph nodes: inflammatory disease, lymphoma, metasta-
ses.

−− Development defect: gastroenteric cysts.
−− Esophagus: carcinoma and other lesions.
−− Spinal column: osseous and chondroid tumors, lymphoma 

(plasmacytoma), hypostatic abscess, meningocele.
−− Major vessels: aneurysm.

2.4.2  Cytology of Nontumorous 
Mediastinal Disorders

2.4.2.1  Inflammatory Diseases

2.4.2.1.1  Acute Mediastinitis [82]
Esophageal perforation is the most common cause for this 
uncommon but severe clinical condition frequently resulting 
from postoperative dehiscence of intrathoracic esophageal 
anastomoses. Perforation can also follow endoscopy, dilata-
tion of the esophagus, trauma, ingestion of foreign bodies, 
irradiation, erosion of the esophageal wall by malignant  
tumors, etc. Mediastinitis may exceptionally result from 
lymphatic spread of infections located in tissues and or- 
gans adjacent to the mediastinum such as deep neck infec-
tions, lung abscess, subphrenic abscess, or vertebral osteo-
myelitis.

{{ Cytologic specimens contain abundant neutrophils  
and signs of abscess formation (degenerating neutro-
phils and debris). It is recommended to submit a por-
tion of the aspirated material for microbiological stu
dies.

2.4.2.1.2 Chronic Mediastinitis [24, 50, 55, 90]
Synonyms: Granulomatous mediastinitis, fibrous and scle-
rosing mediastinitis, and others.
Infectious and noninfectious diseases may lead to the devel-
opment of a chronic mediastinal inflammatory process  
frequently associated with granulomatosis and fibrosis.  
Histoplasmosis and tuberculosis are the most common  
etiologic factors for granulomatous mediastinitis. A non
infectious etiology is assumed to be associated with sar
coidosis (Figs. 2.89 and 2.90), autoimmune diseases,  
drugs, trauma, cancer, and coexistent with similar fibrotic 
processes in the retroperitoneum, thyroid, orbita, and other 
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parts of the body. Sclerosing mediastinitis is usually self-
limiting.

Microscopic features
{{ The inflammatory process shows various morphologic 
patterns [24]. Cellular fibromyxoid tissue, leukocytes, 
and plasma cells mark the florid stage, whereas sclero-
sis with collagen and dystrophic calcification repre-
sents the final stage of the disorder.
{{ FNAB samples are likely to be hypocellular, compris-
ing a few stromal cells and fragments of fibrotic tissue 
unless a florid inflammatory process provides charac-
teristic elements of granulomatous tissue. 
{{ Epithelioid cells and giant cells of the Langhans type 
raise suspicions of sarcoidosis, tuberculosis, or atypi-
cal mycobacteriosis. Additional caseating necrosis is a 
strong indication of mycobacterial infection. Detection 
of mycobacteria by Ziehl-Neelsen stain or microbio-
logical studies supports the morphologic diagnosis 
[31].

Differential Diagnosis
zz Granulomatous inflammation may be associated with ma-
lignant neoplasms such as germ cell neoplasia, Hodgkin 
lymphoma and non-Hodgkin lymphoma [94].
zz Malignant neoplasms with a strong sclerotic component 
such as sarcoma, Hodgkin lymphoma of the nodular scle-
rosing type [23], or sclerosing non-Hodgkin lymphoma 
may simulate chronic sclerosing mediastinitis.

2.4.2.2  Uncommon Mediastinal Deposits

2.4.2.2.1  Pronounced Anthracosis
Pronounced anthracosis in mediastinal lymph nodes may in-
duce unorthodox proliferative activity of histiocytes and en-
largement of the lymph node. Aspirated material appears as 
a black stained mass.

{{ Microscopy: masses of extracellular anthracotic pig-
ment is also included in the cytoplasm of macrophages 
as well as a few lymphocytes. 

2.4.2.2.2  Mediastinal Amyloidosis
Amyloid deposits within the mediastinal space may give rise 
to reactive cell changes. Cellular atypias should not lead to a 
misdiagnosis of cancer [80]. Morphologic features and other 
attributes of amyloid are covered elsewhere in this book 
(Sect. 2.2.1.9.1, “Amyloid Tumor,” p. 136).

2.4.2.3  Mediastinal Cysts

Mediastinal cysts comprise 10–27% of all mediastinal tu-
morous disorders [50]. A variety of mediastinal cysts exist, 
which can be divided into two main categories:

1.	 Congenital cysts resulting from developmental anomalies 
of the foregut or related embryonal structures.

2.	 Acquired cysts including benign cyst-like lesions and sec-
ondary cystic changes in neoplastic disorders.

Transthoracic or endoscopically guided FNAB is an effec-
tive method for diagnosing cystic lesions [19, 32]. Their na-
ture can be assessed or suspected in a number of cases as a 
result of the cytologic features in the aspirated cyst content.

2.4.2.3.1  Congenital Cysts [19, 32, 87]
Most of these cysts are spherical and usually unilocular, and 
show a strong variability in size, up to several centimeters.

Cystic mature teratoma (Fig. 2.91)
More information is available in Sect. 2.4.3.6.1, “Benign 
Teratoma,” p. 213.

Bronchogenic cyst
Bronchogenic cysts result from abnormal branching of the 
tracheobronchial tree during embryonic development. They  
are the most common variety of all congenital cysts found in 
the mediastinum and occur at any age. Bronchogenic cysts 
are located in the anterior mediastinum but may be present 
elsewhere in the mediastinal space and also within the lung 
parenchyma. 
The cyst fluid may be clear, turbid, or mucoid.

Microscopic Features and Differential Diagnosis 
{{ Sediment smears contain ciliated columnar cells of the 
respiratory type and usually sheets of metaplastic squa-
mous cells. A few detached ciliary tufts may be the 
only remnants of ciliated columnar cells [19] (Fig. 
2.92). 
{{ Other elements that are normally present in bronchial 
walls may be found as well such as cartilage, smooth 
muscles, and bronchial glands. 
{{ Calcium deposits occasionally occur. Birefringent, 
needle-shaped crystals have been described in many 
cases [43, 44, 91].

Esophageal cysts contain cellular elements equal to broncho-
genic cysts, except cartilage tissue and chondrocytes.

Esophageal cyst	
Esophageal cysts arise from noncoalescing vacuoles in the 
wall of the foregut during development of the esophagus. 
These cysts are most frequently found in children and young 
men.

Microscopic Features and Differential diagnosis
{{ Nonkeratinized stratified epithelium is most likely  
encountered, but varying amounts of ciliated colum-
nar epithelial cells and ciliary tufts may be present as 
well. 
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{{ Other elements as mentioned for bronchogenic cysts 
may also be encountered.

Distinction from bronchogenic cyst is difficult. However, 
cartilage is definitely no component in fluids of esophageal 
cysts.

Gastroenteric cyst
Gastroenteric cysts develop in the posterior mediastinum. 
They are usually associated with vertebral anomalies [87]. 
Gastroenteric cysts may be reported under various terms: 
gastric cyst, enterogenous cyst, foregut duplications, esopha-
geal duplications, etc.

{{ The epithelial cells may be of the gastric type, intesti-
nal type, or both, including mucin-secreting cells. Cili-
ated columnar cells and squamous cells are frequently 
observed.

Pericardial and Mesothelial cyst 
Pericardial and mesothelial cysts result from developmental 
abnormalities of the pericardial or pleuroperitoneal coelom. 
They are typically located close to the pericardium and adja-
cent to the diaphragm, they are usually found in adult pa-
tients. 
The cystic fluid is watery, clear, and frequently acellular.

{{ Mesothelial cells may occur, arranged in regular flat-
tened sheets. The mesothelial cytoplasm is wide, nuclei 
are monomorphic with bland chromatin and smooth 
borders, and the N/C ratio is low. An inflammatory 
component is usually absent.

Cysts containing pancreatic tissue 
These cystic lesions have been rarely reported [110]. Ectopic 
pancreatic tissue associated with cystic changes generally 
includes ducts, acini, and islets of Langerhans.

Differential diagnosis
Mediastinal teratoma containing pancreatic tissue and pan-
creatic pseudocysts extending into the mediastinum have to 
be taken into consideration.
Other congenital cystic disorders of the mediastinum that 
have to be included in differential diagnosis considerations 
are thymic cysts (described in Sect. 2.4.3.3, p. 209) and me-
ningoceles. 

2.4.2.3.2  Acquired Cysts (Fig. 2.93)
Thoracic duct cyst
Thoracic duct cysts are probably caused by degenerative 
changes or congenital harm of the thoracic duct wall fol-
lowed by duct dilatation and aneurysm formation [50]. 
A macroscopically milky chylous fluid is a diagnostic key 
feature.

{{ A few spindle-shaped or flattened endothelial cells and 
a variable number of mature lymphocytes may be pres-
ent in smear preparations.

Parasitic cysts 
Hydatid cysts are most common in the mediastinum are hy-
datid cysts. They are caused by the larval stage of the dog 
tapeworm. The cystic lesion appears unilocular and multi-
locular, characteristically with focal areas of calcification in 
the cyst wall.
Microscopic features, general comments, and cautions are 
given in several chapters of this book, e.g. Sect. 9.1.7.3, 
“Hydatid Cyst,” p. 590.

Neoplastic cyst	
Neoplastic cysts are frequent. Many mediastinal tumors are 
primarily cystic or have a cystic component: thymoma (see 
Sect. 2.4.3.4, p. 209), thymus lymphoma, teratogenous tu-
mors, thyroid and parathyroidal tumors, nerve sheath tu-
mors, and metastatic neoplasms (Fig. 2.94).

Other cystic formations 
They can occur in the regressive course of hematomas and 
inflammatory process. Mediastinal pancreatic pseudocyst 
has been mentioned in the context of mediastinal cystic pan-
creatic tissue. Normal thymus in adults can show extensive 
cystic degeneration.

Caution
Contaminating cells from organs penetrated by the 
needle on its way into the cyst may cause erroneous 
typing of the cystic lesion (Fig. 2 .88)

2.4.3  Thymus Gland and Its Diseases

2.4.3.1  Normal Thymus Gland [50]

zz The thymus is a pure epithelial organ during the first sta
ges of its evolution. By the end of the second month of 
intrauterine life, the epithelial tissue becomes secondarily 
infiltrated by bone marrow-derived lymphocytes and 
mesenchymal elements.
zz The thymus gland reaches the maximum weight during 
puberty followed by a gradual process of fatty involution. 
However, the organ never completely disappears but 
commonly becomes cystic.
zz The thymus plays an important role for the immune system 
and produces several hormones. Primarily undifferentiated 
lymphocytes – migrated from bone marrow – acquire char-
acteristics of T cells in close contact with thymic epitheli-
um and its microenvironment. After migration to peripheral 
lymphoid organs the post-thymic precursor T cells finally 
acquire the characteristics of mature immunocompetent T 
cells. The process is triggered by thymic hormones.
zz The thymus is located in the anterior mediastinum but 
small ectopic islands of thymic tissue are found through-
out the mediastinal space and are extramediastinal as well.
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zz The encapsulated organ consists of two lobes and is di-
vided into lobules by fibrous strands. The peripheral por-
tion of the thymic lobes is the cortex, it appears darker 
than the central area, which is called the medulla.
zz Parathyroid tissue is commonly found in the anterior me-
diastinum adjacent to the thymus gland or surrounded by 
thymic parenchyma.

Histology and Immunocytochemistry
The cortex is almost entirely composed of lymphocytes. The 
lymphoid population is best analyzed by flow cytometric 
analysis, which predominantly demonstrates T cells coex-
pressing CD4 and CD8 and staining positive for the early T-
cell markers CD1a and TdT. A few small lymphoid follicles 
and rare plasma cells represent the B-cell lymphoid popula-
tion. A few scattered cortical epithelial cells are difficult to 
distinguish from large histiocytes.
The medulla (Fig. 2.95) chiefly contains epithelial cells 
occurring in small groups. Squamous differentiation and  
formation of keratin pearls (called Hassall corpuscles) are 
obvious. Lymphocytes of the medulla mainly represent  
the inducer phenotype T4. Myoid cells are also found.

2.4.3.2  Thymic Hyperplasia (Fig. 2.96)

2.4.3.2.1  True Thymic Hyperplasia 
True thymic hyperplasia is characterized by an increase in the 
size and weight of the whole gland without changes in normal 
architecture and morphology for age. Common hyperplasia 
has to be separated from a true neoplastic disorder (thymo-
ma). Massive benign enlargement of the thymus gland is rare. 
It has been described in children treated for malignancies and 
in conjunction with other pathological conditions [50].

2.4.3.2.2  Reactive Lymphoid Hyperplasia
Follicular hyperplasia is characterized by the presence of 
germinal centers in the medullary area of the thymus gland. 
Follicular hyperplasia of lymphocytes of the B phenotype is 
often associated with myasthenia gravis and various autoim-
mune disorders [30]. Morphologic features of follicular hy-
perplasia are provided in Sect. 15.2.2, “Common Reactive 
Lymphadenopathy,” p. 926.

2.4.3.3  Thymic Cysts [50] (Fig. 2.97)

Thymic cysts are particular lesions. Most of them are pro
bably congenital and derived from tubular remnants of the 
thymus anlage. Distention occurs by fluid accumulation or 
hemorrhage.

The cyst fluid is serous but may also be sanguineous.
{{ The background of the smears may contain inflamma-
tory cells, erythrocytes, debris, calcium deposits, and 
particularly cholesterol crystals.

{{ If present, epithelial cells are cuboid, columnar, ciliat-
ed columnar, or squamous.

Differential diagnosis: Various types of congenital mediasti-
nal cysts show a similar fluid cell pattern in comparison to 
thymic cysts (see Sect. 2.4.2.3.1, p. 207). Other cystic disor-
ders should be considered as well such as cystic thymoma, 
cystic germ cell tumor,lymphangioma, and cystic lymphoma 
of the thymus gland.

2.4.3.4  Thymoma

In the past, the term “thymoma” has generally been applied 
to any type of tumor originating in the thymus gland: thymic 
neoplasms included tumors arising from thymic epithelium, 
neuroendocrine cells, germ cells, lymphoid cell populations, 
and various mesenchymal cell types, particularly adipose 
cells. 

Today, the term “thymoma” is restricted to tumors origi-
nating from the thymic epithelial cells [50]; therefore, thy-
momas should be separated from other neoplasms that have 
their origin in the thymic gland such as carcinoid, germ cell 
tumors, and malignant lymphomas.

There have been several varied classifications of thymic 
tumors up to the end of the last century. Nowadays, the most 
widely used classing is the 2004 WHO histological typing 
system [102]. 

2.4.3.4.1  Tumors of the Thymic Epithelium: 
Common Type Thymoma (Fig. 2.98)
General Comments
zz Thymoma is the most common primary tumor in the su-
perior/anterior mediastinum and one of the most frequent 
tumors of the entire mediastinal space. 
zz Most tumors are observed in patients in the fifth and sixth 
decades of life. There is no predilection for sex, race, and 
geographic area [48].
zz Thymoma can sporadically be found in unusual sites ac-
cording to its particular embryologic development, des
cending through the neck into the mediastinum. Tumors 
may be located in the neck area [105], lung [60], pleura, 
and mediastinal areas other than the anterior compart-
ment.
zz A unique feature of the tumor is its association with para-
neoplastic syndromes, and in particular myasthenia gra-
vis.
zz Thymomas may be roughly categorized into a noninva-
sive stage and invasive stage, whereas prognosis depends 
on the invasive status of the individual tumor. The vast 
majority of the thymomas are completely encapsulated 
and behave clinically benign. The 2004 WHO typing sys-
tem classifies thymomas into five types according to the 
morphology and the atypical features of the tumor cells as 
well as the proportion of epithelial cells and lymphocytes. 
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Invasiveness and prognosis of the thymomas were shown 
to correlate with this classification system. Other prog-
nostic factors include the tumor stage, tumor size, and the 
presence of clinical symptoms. Surgery is the principal 
treatment for thymomas [39, 46, 71].
zz Extrathoracic metastases are rare; the most important  
sites include cervical lymph nodes and liver parenchyma 
[48].

	
Histology
zz Most thymomas are well encapsulated, reaching a dia
meter of up to several centimeters. Calcification of the 
tumor capsule is uncommon but presumed to be a charac-
teristic of thymomas. The tumors exhibit variable degrees 
of cyst formation as well as areas of hemorrhage and ne-
crosis. 
zz Basically, thymomas are composed of a biphasic cell pop-
ulation, namely neoplastic epithelial cells and lympho-
cytes of the T-cell phenotype.
zz Thymoma can be evaluated from two different perspec-
tives:
1.	 Related to the relative proportions of epithelial cells 

and lymphocytes:
−− In epithelial thymomas, the epithelial cell popula-

tion predominates. Epithelial cells represent more 
than two-thirds of all cells.

−− In lymphocytic thymomas, lymphocytes predomi-
nate.

−− In mixed thymomas, the number of epithelial tumor 
cells and lymphocytes is almost equal.

2.	 Based on cortical and medullary differentiation of the 
epithelial cells:

−− Cortical thymomas show epithelioid thymocytes. 
These are tumors having a more aggressive beha
vior belonging to the mixed thymoma variant [14].

−− Medullary thymomas are composed of spindle epi-
thelial cells.

−− Mixed thymomas contain both cell types.

Epithelioid tumor cells show epithelial clustering, clearly 
distinguishing these tumor cells from histiocytes/mesenchy-
mal cells. Spindle epithelial cells may mimic fibroblasts; 
their growth pattern is manifold such as whorls or bundles. 
Epithelial cells in benign thymomas may be very large and 
pleomorphic but lack clear signs of malignancy. Architec-
tural features include rosettes, glandular and papillary struc-
tures, perivascular spaces, and Hassall corpuscles. Squa-
mous epithelial cells and myoid cells may also be observed 
and glands may be lined by goblet cells or ciliated epitheli-
um.
 
Cytologic Features 
 [4, 14, 28, 97, 98, 107] (Fig. 2.98)

A biphasic population of epithelial cells and lymphocytes in 
varying proportions is a key feature for the cytologic diagno-
sis of thymoma. 

{{ Epithelioid epithelial cells (Fig. 2.95B) are round to 
oval in shape and variable in size. The nuclei are bland 
in appearance, showing a smooth outline, pale chroma-
tin, and distinct but small nucleoli. The nuclei may 
sometimes be crowded and cytoplasmic invaginations 
may be observed. 
The cytoplasm is typically round or polygonal, varying 
from scant to moderate in size and has indistinct bor-
ders. It may be clear and delicate or densely structured 
and squamoid. 
Identical architectural features, as seen in histologic 
sections, including Hassall corpuscles, may be detec
ted (Fig. 2.95A)
{{ Spindle epithelial cells are commonly seen in fine-
needle aspiration of thymomas, but predominance of 
this cell type is less common. The cells are arranged in 
loose groups or bundles. Both cytoplasm and nuclei are 
elongated. Regular nuclei show evenly distributed 
chromatin.
{{ Lymphoid cells vary in number and phenotype, de-
pending of the thymoma type. Type A thymomas show 
only a few mature T-cell lymphocytes. The number of 
T cells and the fraction of immature T cells increase 
within the type B thymoma group. Activated lympho-
cytes show increased size, nuclear irregularities, and 
nucleoli. Plasma cells are extremely rare.
{{ Thymoma cells that have accumulated glycogen in 
their cytoplasm stand out as clear cells with abundant 
pale cytoplasm.
{{ Benign thymoma can exhibit distinctive atypias of the 
epithelial cells including pronounced cellular enlarge-
ment, cellular and nuclear pleomorphism, and large 
nucleoli. Unequivocal malignant cell features together 
with necrosis and high mitotic activity may suggest a 
diagnosis of thymic carcinoma. 
{{ Calcification, fibrotic tissue fragments, and cystic de-
generation with foam cells vary depending on the tu-
mor subtype. No mitotic activity.

Caution
zz Cytologic examination alone cannot reliably discrimi

nate among the various subtypes of thymomas.
zz Cytologic diagnosis of thymoma is challenging if a 

pronounced population of lymphocytes is obscuring 
the epithelial component.
zz Cytologic features alone are not adequate to deter-

mine invasive growth of thymoma into surrounding 
structures.  Absence of atypias and necrosis do not 
exclude an aggressive tumor behavior [14].
zz Pronounced cytological atypias, necrosis, and mito-

ses raise suspicions of thymic carcinoma.
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2.4.3.4.2  Tumors of the Thymic Epithelium: 
Invasive Thymoma (Figs. 2.99 and 2.100)
zz Invasiveness of thymomas is invariably established by his-
tologic examination of the periphery of the tumors, dem-
onstrating invasion through the capsule and into surround-
ing tissues (vessels, nerves, pericardium, pleura, and lung).
zz A considerable number of invasive thymomas goes along 
with a bland cytologic pattern. Such tumors rarely show 
metastases in distant organs. 
zz Neither cytological features nor histological classification 
and paraneoplastic clinical symptoms are reliable para
meters for the biological behavior of an individual tumor. 
However, Baba and coauthors have emphasized cytologi-
cal features as well as morphometric results that are useful 
in distinguishing between low-stage and high-stage thy-
momas [7].

Microscopic Features
{{ Microscopic patterns, in particular the characteristic 
biphasic cell population and cytologic features, are the 
same as described above [22,107]
{{ Features that may suggest invasive growth (as com-
pared to common thymoma type) are:

−− Predominant epithelioid cell pattern.
−− Nuclear enlargement.
−− Pronounced nucleoli.
−− Enhanced mitotic activity.

Caution
Presence of focal cellular atypias, cellular pleomor-
phism, and increased mitotic activity is of limited value 
for estimating invasive behavior and prognosis of thy-
momas by cytology [14, 84, 107].

2.4.3.4.3  Tumors of the Thymic Epithelium: 
Thymic Carcinoma [33, 56]
zz Thymic neoplasms that exhibit unequivocal cytologic fea-
tures of malignancy should be classified as thymic carcino-
ma. They have all the characteristics of malignant behavior, 
both histologically and clinically. Thymic carcinomas ac-
count for only a small group of the mediastinal neoplasms.
A great number of morphologic variants have been repor
ted [102], whereas squamous cell carcinoma has proved 
to be the most common entity among thymic carcinomas. 
The histologic and cytologic features of thymic carcino-
ma variants as listed below are indistinguishable from 
corresponding tumors arising in a variety of other organs 
throughout the body. 

Microscopic Features and Immunocytochemistry
{{ General cytological and background features include 
pronounced cellular and nuclear pleomorphism, pro
minent nucleoli, numerous and bizarre mitotic figures, 
tumor necrosis, inflammatory infiltrate [7]. 

{{ We refer to other chapters of this book regarding the 
cytologic pattern of particular tumor types and ordi-
nary differential diagnosis considerations:

−− Squamous cell carcinoma (Fig. 2.101). Intercellular 
bridges and keratotic pearls are usually present (cy-
tomorphology and others see Sect. 2.2.2.2, “Squa-
mous Cell Carcinoma,” p. 139). A combination of 
immunocytochemical staining for CD117(KIT) and 
CD5 indicates the thymic origin of the tumor and 
has been shown to be extremely helpful in distin-
guishing between thymic squamous cell carcinoma 
and metastatic squamous cell carcinoma [61].

−− Lymphoepithelioma-like carcinoma (cytomorpho
logy and other information are given in Sect. 8.7.3, 
“Lymphoepithelial Carcinoma,” p. 568). Mediasti-
nal seminoma/dysgerminoma may closely resemble 
this particular subtype of thymic carcinoma.

−− Basaloid carcinoma [79] (cytomorphology and oth-
ers see Sect. 16.2.7, “Basal Cell Carcinoma,” p. 
1029).

−− Small-cell carcinoma (cytomorphology and others 
see Sect. 2.2.2.6, “Small-Cell Carcinoma,” p. 144). 
Pure and mixed tumors (combined small-cell carci-
noma) have been reported. Neuroendocrine features 
of thymic small-cell carcinoma have been confirmed 
by immunohistochemical studies for chromogranin 
and CD56 [101]. Differential diagnosis with meta-
static small-cell carcinoma of the lung is very diffi-
cult if not impossible.

−− Clear cell carcinoma (cytomorphology and others 
see Sect. 12.1.8.1.1, “Clear Cell Renal Cell Carci-
noma,” p. 739).

−− Other high-grade thymic carcinomas include muco-
epidermoid carcinoma, adenosquamous carcinoma, 
and carcinosarcoma

2.4.3.4.4  Additional Analyses on Tumors 
of Thymic Epithelium 
Immunocytochemistry [18, 99] (Figs. 2.99B–E)
The thymocytic tumor cell exhibit a bilineage pattern of epi-
thelial and lymphocytic antigens. On the one hand, they 
show varied epithelial markers such as EMA and different 
cytokeratins (e.g., AE1/AE3, Cam 5.2, CK5/6, CK7, CK14, 
CK19), and on the other hand CD20 or CD57.

The accompanying lymphocytes usually express an im-
mature T-cell phenotype showing variable reactivity for se
veral T-cell antigens (e.g., CD1a, CD3, CD5, CD4, CD8, 
CD99, TdT).

CD5 and CD117 have been reported to express positive 
immunoreactivity in a high percentage of thymic carcinoma 
cells in contrast to thymoma cells. Furthermore, CD205  
and Foxn1 have been proposed as a sensitive and specific 
marker for benign and malignant thymoma. The sensitivity 
of CD205 seems to be lower than CD5 and CD117 for  
thymic carcinoma, and Foxn1 was found to be superior  
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to CD5 and CD117 as a marker for thymic carcinomas [61, 
66]. 
Flow Cytometry
Flow cytometric immunophenotyping of the lymphoid cell 
population may be helpful in preoperative diagnosis of thy-
momas, excluding benign thymic tissue and other types of 
thymic tumors [78]. CD4/CD8 coexpression on the lympho-
cytes in thymic tumors assessed by fluorescence-activated 
cell sorting analysis is an additional indicator for the diagno-
sis of thymoma [27, 28, 70, 114]. Furthermore, flow cyto-
metric analysis on the lymphocytic population appears to be 
useful to determine the malignant potential of thymomas 
[62, 114].
Enzyme Immunoassay in Cystic Fluids
Elevated CA-125 content in the fluid obtained from a cystic 
mediastinal tumor may be helpful in classifying the lesion as 
thymoma [76].

Differential Diagnosis [28, 80]
The most frequent differential diagnoses of thymomas are 
listed next, together with immunocytochemical markers 
proved to be the most helpful:
zz Thymomas with a dominant epithelioid component may 
be confused with 

−− Primary mediastinal neoplasms: germinomas, embryo-
nal carcinoma (placental alkaline phosphatase +), thy-
mic carcinoid (neuroendocrine markers +); admixture 
of a lymphoid cell population may occur, particularly 
with germ cell tumors (seminoma/dysgerminoma).

−− Any metastatic carcinoma and melanoma (melanoma-
typical markers +) to the mediastinum. TTF-1 may be 
expressed immunocytochemically in pulmonary ade-
nocarcinomas but not in thymoma cells [77].

−− Thyroid papillary carcinoma (TTF-1 and thyroglobulin 
+) if the nuclei of a thymoma exhibit pale chromatin, 
small nucleoli, nuclear crowding and cytoplasmic in-
vaginations [51, 67].

zz Thymomas composed of an epithelioid population of pre-
dominant small cells have to be differentiated from non-
Hodgkin lymphoma (CD45 +) , small-cell carcinoma, and 
carcinoid of the lung (neuroendocrine markers + and 
TTF-1 +), and paraganglioma in adult patients (see Sect. 
5.2.6.2, “Carotid Body Paraganglioma,” p. 467). 
Tumors of the small blue round cell tumor group, in par-
ticular neuroblastoma (see Sect. 12.1.10.2.2, “Wilms Tu-
mor,” p. 743) and malignant lymphoma should be consi
dered in the pediatric patient group.
zz Thymomas with intense admixture of lymphocytes to the 
epithelioid cell component may mimic lymphoma. Vari-
ous adjuvant techniques are available on FNAB material 
to establish monoclonality of a malignant lymphoid cell 
population (see Sect. 3.2.3.2, “Malignant Lymphoma,” p. 
267, and Sect. 15.1.4, “Ancillary Techniques,” p. 910):

−− Lymphocyte-rich thymoma that contains numerous 
transformed lymphoid elements of the B phenotype 
(benign lymphoblasts) may be mistaken for large-cell 
B-type non-Hodgkin lymphoma infiltrating the thymus 
gland [25, 115].

−− A small-cell lymphoid infiltrate may simulate lympho-
blastic non-Hodgkin lymphoma, which is a disease that 
affects predominantly children and young adults. The 
vast majority of these tumors are of T-cell lineage.

zz Thymomas associated with a significant spindle cell com-
ponent have a wide variety of benign and malignant coun-
terparts [94]:

−− Granulomatous inflammation and cellular fibrous tis-
sue. Monocytes, histiocytes, and macrophages express 
CD68 +.

−− Granulomatosis and cellular fibrous tissue may also 
occur as a reactive component or genuine proportion of 
epithelial and lymphoid neoplasias, e.g., Hodgkin lym-
phoma. 

−− Benign and malignant mesenchymal tumors such as 
sarcoma and nerve sheath tumors (cell line-typical 
mesenchymal immunmarkers).

−− Spindle cell squamous carcinoma.
−− Spindle cell melanoma, nonpigmented [8] (melanoma-

typical markers +).
−− Spindle cell carcinoid (neuroendocrine markers +).

Caution
zz Primaries in remote organs metastasizing to the thy-

mic gland and mediastinum must be unambiguous-
ly excluded before assessing a diagnosis of primary 
thymic carcinoma by cytology.
zz Remember germinoma (seminoma/dysgerminoma) 

as another potential mediastinal tumor entity with a 
biphasic appearance exhibiting epithelioid cells and 
lymphoid cells !
zz Thymoma and thymic carcinoid [72] exhibit negative 

immunoreactivity for TTF-1.
zz Thymomas presenting as a palpable tumor of the 

neck are easily mistaken as a primary disorder of the 
thyroid [54].  Immunocytochemically, TTF-1 [77] and 
thyroglobulin should reliably differentiate thymic tu-
mors from benign and malignant thyroid tissue.

2.4.3.5  Thymic Carcinoid (Figs. 2.102 and 2.103)

zz Thymic carcinoid is a rare tumor accounting for about 2% 
of all neoplasms of this organ. Carcinoid tumors are of 
neural crest origin but commonly develop in endodermal 
organs including the thymus gland, lung, and gastrointes-
tinal tract.
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zz The peak incidence of thymic carcinoids is in the fifth de-
cade and is more frequent in male patients. Endocrine dis-
orders are observed in about half of the patients afflicted 
with thymic carcinoid [50].
zz In contrast to thymomas, thymic carcinoids do not present 
with an explicit encapsulation, they are frequently inva-
sive to adjacent structures, and show frequent metastases 
to regional lymph nodes and distant organs. Thymic carci-
noid has an overall poor prognosis [65]. Focal hemor-
rhage and necrosis, but not cystic degeneration, may be 
present.
zz Thymic carcinoid is very rarely encountered in FNABs of 
the mediastinum.

Microscopic Features [65, 83, 109]
{{ Hallmarks: Cellular smears are composed of cell clus-
ters and numerous single tumor cells. Cells have round 
to oval nuclei, finely granular chromatin, and a scant 
granular cytoplasm. Dispersed large-tumor cells are 
usually present showing abundant granular cytoplasm 
and macronucleoli. Occasionally, spindle-shaped tu-
mor cells can be found.
{{ Predominance of spindle cells has been reported [47].
{{ Numerous small pyknotic tumor cells may mimic lym-
phocytes.

Differential Diagnosis and Immunocytochemistry
zz Thymoma has been reported as the most frequent misdi-
agnosis in the presence of a carcinoid tumor of the thymus 
(Fig. 2.102). Cells of carcinoid tumors may share mor-
phologic features with epithelioid cells of thymomas, but 
the frequent occurrence of pyknotic cells in carcinoids 
mimicking lymphocytes seems to be the main reason for 
misdiagnosis between carcinoid tumor and thymoma 
[83]. Immunocytochemical reactivity for neuroendocrine 
markers (synaptophysin, chromogranin, CD56) should 
help in the correct assignment of a thymic carcinoid tumor 
[101]; however, positivity for neuroendocrine markers is 
occasionally achieved in thymic carcinomas as well. Fur-
ther immunostainings that may be helpful to distinguish 
thymoma from carcinoid tumor are p63 and CK5/6 (posi-
tive on thymoma and thymic carcinoma, negative on car-
cinoids) and CD5. CD5 yields a positive reaction in half 
of the thymic carcinomas and is suitable in distinguishing 
poorly differentiated carcinoids [83].
zz Malignant lymphoma usually demonstrates a pattern 
composed of noncohesive cells with typical morphologic 
features. An immunocytochemical panel with antibodies 
directed against epithelial, leukocytic/lymphoid, and neu-
roendocrine markers provides a correct diagnosis.
zz Adenocarcinomas represent characteristic cytomorpho-
logic features including single cells, compact spherical 
and acinar clusters, large eccentric nuclei, prominent nuc
leoli, thinly dispersed chromatin, and usually a low N/C 
ratio. Certain monomorphic adenocarcinomas of the gra

nular cell type may provoke differential diagnosis prob-
lems, such as metastasis of renal cell carcinoma and thy-
roid carcinoma (among others).
zz Small-cell carcinomas show characteristic cell clustering 
and cellular features on single cells (see Sect. 2.2.2.6, 
“Small-Cell Carcinoma,” p. 144). However, the differen-
tial diagnosis between thymic carcinoid tumor and  
metastatic small-cell carcinoma can be difficult in indi-
vidual cases from cytology alone (Fig. 2.103). Immunocy-
tochemistry cannot distinguish between thymic carcinoid 
tumor and small-cell carcinoma of the thymus or between 
small-cell neuroendocrine carcinoma of the thymus and 
small cell carcinoma secondary to the mediastinum.
zz Spindle cell tumors must be differentiated from thymic 
carcinoid with a pronounced spindle cell pattern (see also 
Sect. 2.4.3.4.4 “Additional Analyses,” p. 211, and Sect. 
2.4.4, “Neurogenic and Mesenchymal Tumors,” p. 216).

2.4.3.6  Germ Cell Tumors [17, 112]

General Comments
zz The mediastinum is the most common site of extragona
dal germ cell tumors in adults: approximately 15% of all 
primary mediastinal tumors in adults are germ cell tu-
mors.
zz Twenty-five percent of all primary mediastinal tumors in 
the pediatric age group are germ cell tumors [64].
zz Most germ cell tumors arise in the anterior mediastinum 
near the thymus gland. 
zz Most patients with mediastinal germ cell tumors are male 
and in the third decade of their life, except for mature 
teratomas (benign germ cell tumors) whose male:female 
ratio is about equal. 
zz The majority of all mediastinal germ cell tumors are be-
nign teratomas. The prognosis for malignant nonsemino-
matous germ cell tumors is poor.
zz Morphologically, primary mediastinal germ cell tumors 
are practically identical to their counterparts in the male 
and female gonads.

Caution
Mediastinal metastases from a primary germ cell tumor 
of the gonads must always be excluded by clinical and 
radiographic examination of the testes/ovaries and ret-
roperitoneal lymph nodes, and the patient’s history.

2.4.3.6.1  Teratoma
zz Mature teratomas are predominantly cystic (Fig. 2.91). 
They are composed of tissue elements usually derived 
from all three germ layers.
zz Immature teratomas occur extremely rarely in the medias-
tinum and are particularly characterized by the presence 
of immature squamous cells and mesenchymal cells.
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{{ Fine-needle aspiration usually contains cells of ecto-
dermal origin (squamous cells, sebaceous cells, squa-
mous epithelium detritus). Calcification and a granulo-
matous response to keratin including foreign body 
giant cells are common.

2.4.3.6.2  Seminoma (Germinoma) 
[3, 15, 45, 58] (Fig. 12.38)
Seminoma in the mediastinum occurs nearly exclusively in 
men and is the most common malignant germ cell tumor at 
this site. Seminomas have a better prognosis compared to 
other malignant germ cell tumors of the mediastinum be-
cause they are highly sensitive to radiation therapy.

Microscopic Features 
{{ Highly cellular smears are composed of a dual cell 
population. Large monomorphic tumor cells are ob
viously malignant with minor evidence of intercellular 
cohesion. They are interspersed with mature and reac-
tive lymphocytes including mature plasma cells.
{{ Malignant cells show large vesicular, hyperchromatic 
nuclei with membrane irregularities and one or multi-
ple prominent nucleoli.
{{ The cytoplasm is usually scant, comprising a well-de-
fined border and intermittent double-contour and thick-
enings.
{{ Naked nuclei and necrosis are rather frequent. The lat-
ter effects a so-called tigroid background.
{{ The granulomatous tissue reaction including histiocyt-
ic multinucleated giant cells may be present.

Caution
Syncytiotrophoblast-like multinucleated giant cells of 
histiocytic origin should not mislead the cytopatholo-
gist to a diagnosis of choriocarcinoma. Syncytiotropho-
blasts are immunocytochemically positive for β-human 
chorionic gonadotropin and giant cells of histiocytic 
origin exhibit CD68 antigen.

Differential Diagnosis and Immunocytochemistry  
[15, 28, 45]
zz Placental alkaline phosphatase (PLAP) is a reliable im-
munomarker for germinoma on cytological preparations 
(Fig. 12.38D).
zz The dual cell component of seminoma may give the im-
pression of thymoma as well as of undifferentiated large-
cell carcinomas metastatic to mediastinal lymph nodes. 
Thymoma cells generally exhibit a completely different 
morphology compared with seminoma cells, and their 
lymphoid component lacks plasma cells.
Immunocytochemistry: thymoma as well as metastatic 
carcinoma cells show positivity for cytokeratins, but anti-
bodies against cytokeratins rarely stain seminomatous 
cells positive. PLAP is definitely not expressed in neo-
plastic thymoma and carcinoma cells.

zz Non-Hodgkin lymphoma of the large-cell type is a major 
challenge in the differential diagnosis with seminoma, 
particularly in cases of lymphoma with a tendency to cel-
lular cohesion. Large-cell lymphoma with a reactive hy-
perplastic population of T-lineage lymphocytes should 
not exhibit plasma cells. 
In cytomorphologically equivocal cases, immunocyto-
chemistry is of major help: large-cell lymphoma cells are 
usually positive for CD45 and in most cases for B- 
cell markers. Positive immunoreaction for leukocyte/lym-
phocytic markers is definitely absent in germinomatous 
cells.

2.4.3.6.3  Embryonal Carcinoma, Yolk Sac Tumor, 
Choriocarcinoma [2, 15, 57, 58] 
These variants of germ cell tumors rarely arise in the media
stinum. Microscopic and immunocytochemical characteris-
tics of these entities are provided in Sect. 12.3.7, “Germ Cell 
Tumors,” p. 784, and Table 12.3.2, respectively (Figs. 2.104, 
12.39, 12.40).

2.4.3.7.  Benign and Malignant Lymphoid 
Disorders in Mediastinal Lymph Nodes  
and Thymus (see also Chap. 15, p. 905)

2.4.3.7.1  Angiofollicular Hyperplasia 
(Castleman Disease) (Fig. 15.38)
zz Angiofollicular hyperplasia is a benign lesion that may 
develop at a single site (in particular in the mediastinum) 
or throughout the body. 
zz The lesion in the mediastinum usually presents as a large 
single mass and may resemble thymoma to a certain ex-
tent. 
zz Castleman disease occurs in lymphoid organs and in-
volves hyperproliferation of B lymphocytes including 
plasma cells, vessels, and endothelial cells [12, 40, 63].
zz The hyaline vascular variant of this lymphoid hyperplas-
tic process is much more common compared to the plas-
ma cell variant. The latter accounts for only about 10% of 
all cases.

Microscopic Features and Differential Diagnosis
{{ A polymorphous lymphoid population is encountered: 
predominantly small mature lymphocytes (B and T 
phenotype) as well as eosinophils, follicle center cells 
(including immunoblasts), and plasma cells. 
{{ Furthermore, large atypical histiocytoid cells (follicu-
lar dendritic cells) are encountered, showing ill-defined 
cytoplasm and enlarged nuclei with a distinctly irregu-
lar outline or crumpled appearance, granular to coarse 
chromatin, and nucleoli [49, 52, 100]. These cells may 
be clustered and concentrically arranged, resembling 
Hassall thymoma corpuscles. Occurring in an isolated 
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manner, they may cause confusion with Hodgkin or 
Reed-Sternberg cells. Immunocytochemical stains 
demonstrate no positivity for cytokeratins.
{{ The plasma cell type of angiofollicular hyperplasia 
may be characterized by sheets of plasma cells and 
many follicle center cells originating from large germi-
nal centers. Plasmacytoma has to be excluded in this 
morphologic setting.

2.4.3.7.2  Hodgkin Lymphoma  
[9, 28] (Figs. 2.105 and 2.106)
Hodgkin lymphoma may arise in the thymus or in mediasti-
nal lymph nodes. The lesion most frequently affects young 
female patients.

Histologic and Cytologic Features
Hodgkin lymphoma may exhibit particular histological fea-
tures characteristic for Hodgkin lymphoma at this site [50]:
1.	 Cystic changes occasionally occur, and in rare instances 

cysts predominate.
2.	 Areas of the lymphoid tumor tissue may be interspersed 

with hyperplastic remnants of the thymus gland (squa-
mous epithelial cells, ciliated epithelium, Hassall corpus-
cles).

3.	 Most cases of mediastinal Hodgkin lymphoma are of the 
nodular sclerosing subtype (Fig. 2.106).

Cytology
{{ Cytological specimens are frequently sparsely cellular 
due to tumor sclerosis.
{{ The lymphoid cell population is polymorphous. The 
vast majority of cells are small lymphocytes intermin-
gled with atypical lymphoid elements comprising  
enlarged irregular nuclei (wrinkled and molded),  
hyperchromasia, pronounced nucleoli, and indistinct 
cytoplasm. These atypical lymphoid cells may be  
difficult to separate from true mononuclear Hodgkin 
cells.
{{ Reed-Sternberg cells establish a definite diagnosis for 
Hodgkin lymphoma. However, the cells may occur  
extremely rarely and need to be carefully searched  
for. Typical Reed-Sternberg cells are huge and present 
with two large, mirror-image nuclei that contain red-
colored, comma-shaped nucleoli. The chromatin is 
slightly hyperchromatic, finely granular, densely 
packed, and evenly distributed throughout the whole 
nucleus.
{{ Plasma cells, eosinophils, and histiocytes commonly 
occur together with the lymphoid population.
{{ Epithelioid cell granulomatosis occasionally is marked.

Differential Diagnosis and Immunocytochemistry
zz Hodgkin cells and Reed-Sternberg cells show pathogno-
monic immunopositivity for CD30, CD15, and PAX5.
zz Malignant germ cell tumors and metastatic pleomorphic 
carcinoma are two neoplasms composed of huge tumor 

cells mimicking Hodgkin cells and Reed-Sternberg cells. 
Syncytiotrophoblasts from choriocarcinomatous compo-
nents in germ cell tumors generally show multiple nuclei 
and are immunocytochemically positive for human chori-
onic gonadotropin. Carcinoma cells show positivity for 
cytokeratins and epithelial antigens.

Caution
zz Cyst fluid from cystic degenerating Hodgkin lym-

phomas is usually clear and contains a nonspecific 
cell population. Distinguishing them from other cys-
tic lesions of the mediastinum is difficult.
zz Reed-Sternberg cells may be rare in aspirates from 

mediastinal Hodgkin lymphoma, they have to be 
searched for carefully in all cytologic smears. 
zz Furthermore, an overall pattern corresponding to an 

inflammatory infiltrate may indicate Hodgkin dis-
ease; but the finding is definitely not diagnostic if the 
specific HRS cells are absent. 
zz Aspirates from a mediastinal mass showing only a 

granulomatous component including a loose infil-
trate of mixed and polymorphous lymphoid cells 
should always raise suspicions of Hodgkin lympho-
ma and call for advanced investigations.

2.4.3.7.3  Non-Hodgkin Lymphomas

Lymphoblastic Lymphoma (Fig. 15.43)
Cells of this high-grade malignant lymphoma usually exhibit 
the T-cell immunophenotype. Lymphoblastic lymphoma is 
the most common malignant lymphoma in children and 
young adults (particularly in males) and concomitantly a 
rather common cause of mediastinal mass in this age group 
[95]. A majority of the tumors arises in the thymus. Acute 
T-cell leukemia may occur during the course of the disease.

Microscopic Features
{{ Cellular smears are composed of monotonous-appear-
ing lymphoblasts. The tumor cells are about twice the 
size of small benign lymphocytes.
{{ Hallmarks: Nuclei usually show characteristic indenta-
tions and grooves and a granular and powdery chroma-
tin. Small blasts have inconspicuous nucleoli, whereas 
medium-sized blasts show variably prominent nucleo-
li. The cytoplasm displays a small but distinct rim.
{{ The mitotic rate is high. 
{{ Background necrosis and a focal starry-sky pattern 
may occasionally be pronounced.
{{ Epithelial thymic fragments including residual Hassall 
corpuscles may be encountered in fine-needle aspirates, 
especially in lymphomas infiltrating the thymus [115].

Differential Diagnosis
Lymphocyte-rich thymoma could be misdiagnosed as lym-
phoblastic lymphoma. This is a challenging differential diag-
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nosis, particularly in cases where the tumor cells are inter-
mingled with residual thymic epithelial components. But the 
typical appearance of the neoplastic lymphoblasts and the 
clinical features should provide enough evidence for a cor-
rect diagnosis.

Large-Cell Non-Hodgkin Lymphoma  
[89, 96] (Figs. 2.107 and 2.108)
Large-cell non-Hodgkin lymphoma of the mediastinum rep-
resents in most cases a distinct tumor entity arising from a 
native thymic B-cell population, unless mediastinal involve-
ment is part of a systemic malignant lymphoid disorder. The 
primary mediastinal disorder occurs typically in a young 
adult patient group with a female preponderance [95] and 
suggests a more favorable course than that of diffuse large 
B-cell lymphoma [89].

Microscopic Features [36, 37, 93] 
{{ The aspirates are usually highly cellular, composed of 
predominantly large atypical lymphocytes scattered 
throughout the smear; small cleaved atypical lympho-
cytes tend to be intermingled in a varying number.
{{ The nuclei are often cleaved and lobulated. Hyperlobu-
lation may be pronounced.
{{ The chromatin is vesicular. 
{{ The nucleoli are prominent and sporadically huge, oc-
curring singly or multiply.
{{ The N/C ratio varies strongly within the same tumor. 
The cytoplasms often display basophilia using the 
May-Grünwald-Giemsa staining procedure and related 
staining methods.
{{ Fragments of sclerotic tissue and spindle mesenchymal 
cells are observed in cases associated with pronounced 
tumor sclerosis. Accordingly, the specimens tend to 
paucity of cells.

Differential Diagnosis and Immunocytochemistry  
[28, 93, 115]
zz Paucity of cells due to strong tumor sclerosis may:

−− lead to a false-negative diagnosis.
−− suspect spindle cell neoplasia such as soft tissue sar-

coma, nerve sheath tumors, spindle-cell thymoma, 
spindle-cell melanoma. All these tumor entities ex-
press tissue-typical markers but not CD45.

−− lead to erroneous interpretation of individual large 
lymphoid tumor cells as (1) large epithelial cells from 
a thymoma (immunocytochemistry of neoplastic thy-
mic epithelium: see Sect. 2.4.3.4.4, p. 211), (2) undif-
ferentiated carcinoma cells (CKs +), or (3) Hodgkin/
Reed-Sternberg cells (CD15, CD30, and PAX5 +).

zz The immunoblastic-like variant of large-cell lymphoma 
can appear quite similar to Hodgkin lymphoma. However, 
the background of small lymphocytes is different when 
comparing the two entities. Hodgkin lymphoma yields 

much fewer large tumor cells on FNAB samples com-
pared to large cell non-Hodgkin lymphoma.
zz A pseudo-dual cell pattern composed of large and small 
malignant lymphoma cells may be misinterpreted as ger-
minoma. However, the morphological features of small 
lymphoid cells and immunocytochemical reactivities are 
completely different between the two tumor entities: ger-
minoma cells exhibit PLAP, large lymphoid tumor cells 
are positive for CD45.
zz Cohesive cell grouping in specimens of non-Hodgkin 
lymphoma may be confused with thymic carcinoma or 
metastatic carcinoma (Fig. 2.107).
zz Residual thymic epithelial tissue enmeshed in a malignant 
lymphoid cell population can lead to a false diagnosis of 
thymoma.
zz Immunocytochemical and flow cytometric immunophe-
notyping have been shown to be helpful as an ancillary 
investigation supporting the diagnosis of malignant  
lymphoma. Cytogenetic studies are mandatory when mor-
phologic and immunophenotyping results are not conclu-
sive.

Caution
Cytomorphology and immunophenotyping are com-
plemental investigations in order to distinguish be-
tween reactive lymphoid lesions and malignant lym-
phomas of the mediastinum.  But the limitations of 
these two basic tests should always be remembered 
regarding:
–	 FNAB samples with limited cellularity.
–	 Partial tumor infiltration of a lymph node or of an or-

gan with an important benign lymphoid proportion.
–	 Hodgkin lymphoma comprising a strong reactive 

lymphoid background together with a poor specific 
tumor cell fraction.

–	 Malignant lymphomas of the T-cell phenotype.

2.4.4  Neurogenic Tumors and 
Mesenchymal Tumors

zz Neurogenic tumors are the most common neoplasias ari
sing in the posterior mediastinum. Nerve sheath tumors 
and paragangliomas are more frequent in the adult patient 
group, whereas tumors of the sympathetic nervous system 
are frequently encountered in children.
zz Any mesenchymal tumor may arise in the mediastinal soft 
tissue (Fig. 2.109). Only a few cases are on record con-
cerning cytological investigation using fine needle aspi-
rates. Benign mesenchymal lesions comprise, among oth-
ers, lipomas, hemangiomas, and lymphangiomas [16]. 
Primary sarcomas are rare; however, a few case reports on 
FNAB of liposarcoma are available in the literature [28, 
59, 73, 94]. 
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zz A variety of information on diagnosis, differential  
diagnoses, and ancillary studies of the varied spindle cell 
lesions in FNAB samples are given in comprehensive 
publications by Geisinger [28], and Slagel and coauthors 
[94].

2.4.4.1  Tumors of the Peripheral Nervous System 
(Figs. 17.14–17.17)

The tumor group includes neurofibroma as well as benign 
and malignant schwannoma. The tumors are characterized 
by spindle-shaped cells; hence, the differential diagnosis in-
cludes a wide variety of benign and neoplastic conditions 
known to occur as primary or secondary tumors in the medi-
astinum. The morphologic features and immunocytochemi-
cal markers for schwannomas are reported in Sects. 12.3.4.3, 
“Schwannoma,” p. 781, and 12.3.5.1.3, “Malignant Nerve 
Sheath Tumor,” p. 783, respectively.

2.4.4.2  Paraganglioma (Figs. 5.73 and 12.28)

Paraganglia are clusters of neuroendocrine cells associated 
with the sympathetic and parasympathetic nervous system. 
They are located throughout the body at various sites. Tu-
mors arising from these cells are referred to as paraganglio-
ma, pheochromocytoma, carotid body tumor, and others. 
Adrenal medulla is one of the major locations of this neo-
plasm. Cytomorphology and differential diagnosis challen
ges of pheochromocytoma (Fig. 12.28) and carotid body 
paraganglioma (Fig. 5.73) are highlighted in Sects. 
12.2.3.3.1, p. 769, and 5.2.6.2, p. 467, of this book, and in a 
recent study by Varma and coauthors [104].

2.4.4.3  Tumors of the Sympathetic Nervous 
System 

The tumors are derived from non-chromaffin cells and in-
clude neuroblastoma, ganglioneuroblastoma (Fig. 2.110), 
and ganglioneuroma (Fig. 2.111). The three tumor entities 
together with differential diagnosis considerations are de-
scribed in Sects. 12.2.3.3.2, p. 769, and 12.1.10.2.2, “Wilms 
Tumor,” p. 743, respectively.

2.4.5  Miscellaneous Lesions

2.4.5.1  Thymolipoma

Thymolipoma usually appears as a large anterior mediastinal 
mass with a predilection in adolescents and young adults. 
The histogenesis of this benign disorder is not yet clear; it 
may possibly be caused by a precedent thymic hyperplasia.

{{ FNAB specimens contain normal thymic cells, tissue 
fragments of epithelial (including Hassall corpuscles) 
and lymphatic origin, and mature adipose tissue.

The lesions must be distinguished from true lipomatous tu-
mors [86].

2.4.5.2  Thyroid and Parathyroid Tissue (Fig. 2.94)

Thyroid and parathyroid tissue may be found in the superior/
anterior mediastinum as a primary ectopic lesion, a lesion 
extending from the cervical area into the mediastinal space, 
or a metastatic neoplasm. Goiters [88], thyroid cysts, para-
thyroid cyst [75], and parathyroid neoplasms [69] are among 
the most frequently diagnosed disorders on FNAB samples.

2.4.6  Metastases to the Thymus  
and Mediastinum (Figs. 2.112–2.115)

The thymus gland, mediastinal lymph nodes, and the medi-
astinal space can be affected by metastatic cancer. Metasta-
ses are the most common intrathoracic/extrapulmonary le-
sions diagnosed by FNAB. Tumor dissemination may occur 
by lymphogenic and hematogenic spreading, or by direct ex-
tension from adjacent structures and organs. Thymic and me-
diastinal metastasis is an indicator for generalized malignant 
disease. The most common source of mediastinal metastases 
is the lung, particularly small-cell carcinoma [28]. Breast, 
thyroid, head and neck tumors, malignant melanoma, and 
others are additional sources.

Caution
Trivial solid ectopic epithelial tissue should not be mis-
interpreted as metastasis in FNAB samples.
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Fig. 2.88  Contaminant glandular cells from the needle track.
A 73-year-old woman with a history of both Hodgkin lymphoma and breast carcinoma pre-
sented with enlarged mediastinal lymph nodes. Ultrasound-guided transtracheal FNAB of a 
mediastinal lymph node yielded single cells and clusters from a seromucinous tracheal gland 
(direct smear, Pap stain, high magnification). There were no malignant cells present. 

Erroneous interpretation of benign but activated tracheal/bronchial gland cells may lead 
to a false diagnosis of carcinoma, such as the clear cell variant, oncocytic variant, or 
mucoepidermoid variant.

Figs. 2.89 and 2.90 Sarcoidosis. 
Transtracheal FNAB in two patients presenting with enlarged mediastinal lymph nodes. The 
cytologic samples provided a diagnosis of a granulomatous inflammatory disorder consistent 
with sarcoidosis. 

Fig. 2.89A, B  (case #1) Sarcoidosis in a conventional smear. Cytologic appearance in a di-
rect aspirate smear is demonstrated (Pap stain). A Lower magnification shows a large frag-
ment of granulomatous tissue composed of histiocytes, epithelioid cells, and lymphocytes. 
Isolated epithelioid cells (bottom) and mucosal goblet cells (arrows) are encountered as well. 
B High magnification focuses on an asteroid body enclosed in a giant cell of the Langhans 
type. 

Fig. 2.90  (case #2) Sarcoidosis in a liquid-based specimen. Liquid-based preparation (Thin-
Prep) of a fine-needle aspirate exhibiting identical morphologic characteristics of an epithe-
lioid granulomatous fragment compared to the conventional smear (Pap stain, higher mag-
nification).
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Fig. 2.91  Cystic mature teratoma. 
CT-guided transthoracic FNAB of a mediastinal mass in an 11-year-old girl. The aspirated 
fluid originated from an inflammatory cystic lesion containing a few degenerating kerati
nized squamous cells (arrows) (direct sediment smear, Pap stain, low magnification). 
Cytology: A descriptive diagnosis was made. A more specific diagnosis was not possible. 
Tissue diagnosis (excision of the cystic mass): Cystic mature teratoma.

Fig. 2.92  Bronchogenic cyst.
Transbronchial FNAB of a tumorous lesion located in the posterior mediastinum of a 66-year-
old man. Fine-needle aspirate reveals proteinaceous cystic background, well preserved and 
degenerating columnar cells of the respiratory type, detached ciliary tufts (incompletely fo-
cused; arrows), and a few degenerating squamous cells (direct sediment smear, Pap stain, 
lower magnification). 
Tentative cytologic diagnosis: Bronchogenic cyst (confirmed by histology).

Fig. 2.93  Cystic lesion of unclear origin. 
Transtracheal FNAB of a mediastinal cystic lesion in a 62-year-old man. Image studies pro-
vided no further information. Cyst fluid containing hemosiderophages (arrow) and benign 
lymphocytes sporadically exhibiting reactive changes (arrowhead). Absence of epithelial 
cells (direct sediment smear, Pap stain, higher magnification). 
Tentative cytologic diagnosis: Cyst content from a nonspecific cystic lesion. 
Comment: Lymphocytosis may suspect thoracic duct cyst, but reactive lymphocytes and 
macrophages do not necessarily support this diagnosis. 
Tissue diagnosis (surgical excision of the mediastinal cyst): Benign epithelial cyst.

Caution: reactive lymphoid cells should not lead to an erroneous diagnosis of malignant 
lymphoma.

Fig. 2.94  Cystic changes in a mediastinal goiter. 
Transthoracic FNAB of a tumor located in the anterior/superior mediastinum of a 48-year-old 
man. Low magnification shows the classical appearance of a cystic goiter: thyroidal paren-
chymatous tissue containing small follicles and a background with hemosiderophages (ar-
rows) and colloid masses (direct smear, Pap stain). 
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Fig. 2.95A, B  Normal thymic gland 
Scraping from the medullary zone of the cut surface of a normal thymic gland (Pap stain). A 
A keratin pearl, so-called Hassall corpuscle is embedded in a lymphoid cell population (high 
magnification). B Sparsely dispersed and grouped (not in view) epithelial thymocytes; note 
single thymocytes exhibiting prominent nucleoli and a foamy cytoplasm of variable size (ar-
rows) (lower magnification). 

Fig. 2.96A, B  Thymic hyperplasia.
Image-guided (CT) FNAB of a retrosternal tumorous lesion in a 35-year-old man. Direct 
smears were stained with the Papanicolaou method.
Initial cytologic diagnosis in combination with clinical information was thymic hyperplasia.
Tissue diagnosis (subsequent surgical biopsy): Thymus hyperplasia. 
A Numerous epithelial cells (arrows) intermingled with lymphocytes (high magnification). 
B Epithelial thymocytes are highlighted by positive immunostaining for pancytokeratin (Lu-
5). Negative-staining lymphocytes are seen in the background (note their faint nuclear pseu-
dopositivity) (Pap-prestained specimen). 

Fig. 2.97  Thymic cyst.
Transthoracic FNAB of a voluminous cystic lesion (10 cm) in the anterior/superior mediasti-
num of a 5-year-old boy. Sediment preparations from the fluid revealed a sanguineous cystic 
background together with squamoid cells (arrows and asterisk), lymphocytes, and histiocytes 
(Pap stain, low magnification). 
Cytology suggested a thymic cyst. 
Histology: The cytologic diagnosis was confirmed by subsequent histologic examination of 
the excised tumor mass.

Fig. 2.98  Common type thymoma.
A 55-year-old man presented with a lesion in the anterior mediastinum; clinical and radiolo
gical findings suggested metastatic manifestation of a lung cancer. Image-guided transthorac-
ic FNAB revealed a biphasic pattern comprising lymphocytes (showing deep-staining nuclei) 
and epithelial cells. The latter exhibit irregularly outlined nuclei, usually blurred nucleoli, 
and cytoplasmic bodies that are highly variable in size (direct smear, MGG stain, higher mag-
nification). Epithelial thymocytes stained immunocytochemically positive for pancytokeratin 
Lu-5 (not shown). 
Cytologic diagnosis: Thymoma.
Tissue diagnosis (tumor excision): Cortical thymoma.
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Figs. 2.99 and 2.100 Invasive thymoma.
Two examples refer to cytomorphologic and immunocytochemical features of invasive thy-
moma.

Fig. 2.99A–E  (case #1) A 71-year-old woman presented with a solid tumor mass in the 
anterior mediastinal compartment. Endoscopic transtracheal FNAB was performed. Direct 
smears were Pap-stained. All immunostains were performed using Pap-prestained smears. 
Tentative cytologic diagnosis: Morphology and immunocytochemical results suggest inva-
sive thymoma.
Tissue diagnosis (tumor excision): Invasive epithelial thymoma rich in lymphocytes (type 
B1-2). 
A High magnification discloses a predominant epithelioid pattern consistent with epithe-
lial thymocytes. A few lymphoid cells are also present. The irregularly grouped epithelial 
cells show mild nuclear atypias with varied size, irregular contours, and coarse chroma-
tin. B Epithelioid cells demonstrate strong immunopositivity for pancytokeratin, MNF-116. 
C Epithelioid cells occasionally showing positivity for CD20. D Note immunoreactivity of 
the lymphocytes for CD3, in contrast to negative staining of the epithelial cells (arrows) and 
histiocytes. E Nuclear immunopositivity for MIB-1 of the thymocytes, indicating high pro-
liferation index.
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Fig. 2.100A, B  (case #2) Another example of invasive thymoma: CT-guided transthoracic 
FNAB of a mediastinal mass in a 58-year-old woman. Direct smears were Pap-stained.
Cytologic diagnosis: Epithelial spindle-cell thymoma.
Tissue diagnosis: Invasive epithelial thymoma. 
A Low magnification reveals bundles and compact clusters of epithelioid thymocytes. The 
cells of this case exhibit mainly elongated and spindle-shaped cytoplasm. B High magnifica-
tion: nuclear features are virtually identical compared to those depicted in A.
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Fig. 2.101  Thymic carcinoma: squamous cell variant.
A 49-year-old man presented with a retrosternal tumor mass (anterior/superior mediastinum) 
associated with pleural and pericardial effusion. Image-guided transthoracic FNAB was per-
formed. Direct smears were stained using the Papanicolaou procedure. Lower magnification 
reveals clusters composed of malignant spindle cells together with degenerating keratinized 
squamous cells in the background (right). Tumor cell nuclei showing dense and thinly dis-
persed chromatin may indicate thymic cell origin. 
Cytology and histology suggested squamous cell carcinoma of thymic origin, a secondary 
squamoid neoplasia to the mediastinum could not be excluded.
Final diagnosis: Thymic squamous cell carcinoma.
Fig. 2.102 and 2.103 Thymic carcinoid. 
Two different patients underwent image-guided transthoracic fine needle aspiration biopsy of 
a thymic carcinoid. Cytomorphology and diagnostic challenge are discussed.
Fig. 2.102  (case #1) Dissociated atypical cells exhibiting distinct variation in nuclear and 
cytoplasmic size (direct smear, MGG stain, high magnification). 
Cytology as a first-line diagnostic procedure established a diagnosis of epithelial thymoma, 
which turned out to be wrong. Absence of lymphocytes, pronounced variation of cell size, 
occasional plasmacytoid cell appearance (arrows), conspicuous granularity of the cytoplasm, 
frequent absence of nucleoli, and minor cellular clustering indicate endocrine origin of the 
neoplastic cells.
Tissue diagnosis (extirpation of the tumor): Thymic carcinoid tumor. 
Fig. 2.103  (case #2) The current case of thymic carcinoid mimics the cytoarchitecture of 
an undifferentiated small-cell carcinoma (e.g., single-file cell arrangement and dense cell 
clustering; left). However, the tumor cell sheet (arrow) displays the characteristic features of 
a neuroendocrine tumors: eccentrically located nuclei, relatively bland nuclear texture, and 
granular cytoplasm (direct smear, Pap stain, lower magnification).
Cytologic and subsequent histologic diagnosis: Thymic carcinoid.
Fig. 2.104  Embryonal carcinoma.
A 26-year-old man presenting with a voluminous mediastinal mass and nodular lesions in 
the liver. Transthoracic FNAB reveals the characteristic cumulative cell pattern of embryo-
nal carcinoma: syncytial arrangement of pleomorphic neoplastic cells, abundant cytoplasms 
showing indistinct borders, variable N/C ratio, and varying nuclear size and shape. The chro-
matin tends to be coarse and clumped. Occasional prominent nucleoli. Multinucleation is fre-
quent (direct smear, Pap stain, lower magnification). Immunocytochemistry revealed strong 
expression of pancytokeratin-Lu-5 (not shown).
Cytologic diagnosis: Undifferentiated pleomorphic carcinoma, most likely embryonal car-
cinoma.
Final diagnosis (extended pneumonectomy including tumor mass and imaging results): Un-
differentiated embryonal carcinoma of the mediastinum infiltrating into the right lung, se
condary liver tumors. 
Fig. 2.105  Hodgkin lymphoma: mixed cellularity.
A 21-year-old man presented with a tumor mass in the anterior superior mediastinal space. 
Direct smears from a CT-guided transthoracic FNAB disclosed the classical cytologic pattern 
of mixed cellular variant Hodgkin lymphoma. Note the mixed cellular background (lympho-
cytes, neutrophils, eosinophils, histiocytes), Reed-Sternberg cells, and Hodgkin cells (MGG 
stain, lower magnification). 
Fig. 2.106  Hodgkin lymphoma: nodular sclerosis.
A 26-year-old woman presented with a mediastinal-parasternal tumor mass with evidence 
of sternal bone and rib erosion. Image-guided transthoracic FNAB was performed. A di-
rect smear of the paucicellular aspirate was prepared and Pap-stained. Microscopy revealed 
sporadic HRS cells (one Reed-Sternberg cell is depicted) together with scarce inflammatory 
background (low magnification). The smear with a paucity of cells may indicate a lesion 
comprising a high proportion of fibrosclerotic tissue. 
Tentative cytologic diagnosis: Malignant lesion comprising giant cells, most likely Hodgkin 
lymphoma. The FNA specimen is too paucicellular to provide a conclusive diagnosis.
Tissue diagnosis: Hodgkin lymphoma, nodular sclerosis, G1.
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Fig. 2.107  Mediastinal large-cell non-Hodgkin lymphoma. 
Transthoracic FNAB of a mediastinal tumor in a young woman. Direct smears revealed small 
and large malignant cells sometimes arranged in compact clusters (Pap stain, higher magni-
fication). 
Cytology: Differential diagnostic considerations included high-grade malignant lymphoma, 
poorly differentiated carcinoma, and invasive thymoma (immunocytochemical analyses 
were not performed for technical reasons). 
Histologic diagnosis (surgical biopsy): Highly malignant sclerosing large-cell mediastinal 
lymphoma of the B-cell phenotype. 

Fig. 2.108A, B  High-grade follicular non-Hodgkin lymphoma of the mediastinum.
A transtracheal FNAB was performed in an elderly woman presenting with a mediastinal 
mass. Imaging and clinical data suggested metastatic lung carcinoma. The sanguineous but 
paucicellular aspirate was processed by the liquid-based ThinPrep method. 
Initial diagnosis by cytology: High-grade non-Hodgkin lymphoma. 
Tissue diagnosis: Follicular lymphoma, G2/G3a. 
A ThinPrep specimen contains blood and few large individual cells of atypical blast type (Pap 
stain, lower magnification). B CD45 immunostaining confirmed lymphoid origin of the large 
atypical cells (ThinPrep preparation, low magnification). 

Fig. 2.109  Synovial sarcoma of the mediastinum.
A 29-year-old man presented with a mediastinal tumor. Transbronchial aspirates were per-
formed, direct smears were Pap-stained. Highly cellular smears revealed a uniform popula-
tion of medium-sized tumor cells appearing solitary and in compact clusters (lower magni-
fication).
Cytology: The overall cell pattern caused diagnostic dilemma; a tentative cytologic diagnosis 
of epithelial thymoma was established.
Tissue diagnosis including immunohistochemical investigations: mediastinal synovial sar-
coma.

Figs. 2.110 and 2.111 Ganglioneuroblastoma and ganglioneuroma. 
Two tumors of the sympathetic nervous system are demonstrated. Both lesions occurred in 
young patients‘ posterior mediastinum. Image-guided transthoracic FNABs were performed 
in order to reach an initial morphologic result. Direct smears were Pap-stained.

Fig. 2.110  (case #1) A 17-year-old woman presented with a tumor in the posterior medias-
tinum. 
Cytologic diagnosis: Ganglioneuroblastoma.
Comment: Aspirates revealed a heterogeneous cellular population consistent with ganglio-
neuroblastoma (higher magnification): 
–	 Irregularly clustered small cells exhibiting small cytoplasmic rims (bottom) represent neu-

roblasts. 
–	 Medium-sized cells with eccentric nuclei (arrows) represent differentiating neuroblasts.
–	 Mature ganglion cells are readily identified by their large nucleoli, and abundant cyto-

plasm with vague processes (arrowheads).
Tissue diagnosis (extirpation of the tumor): Ganglioneuroma associated with ganglioneuro-
blastoma. 

Fig.2.111  (case #2) The second patient was a 16-year-old woman. 
Cytologic specimens showed mature ganglion cells (lower left) enclosed in bundles of nerve 
fibers (low magnification). 
Cytologic and subsequent histologic diagnosis: Ganglioneuroma.
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Fig. 2.112A–C  Mediastinal metastasis of uncertain clinical assessment.
A transtracheal aspirate from an enlarged mediastinal lymph node in a 74-year-old woman 
was processed using the cytospin technique. 
Cytologic and immunocytochemical diagnosis: Metastatic ovarian carcinoma, serous type 
(confirmed by postmortem examination). 
A Thin-layer specimens contained numerous cells of a poorly differentiated non-small-cell 
carcinoma (Pap stain, high magnification). B A panel of selected immunocytochemical mar
kers established the aforementioned conclusive diagnosis: strong immunopositivity for CK7. 
C Positive immunoreaction for CK5/6. Negative immunoreaction for CK20 is not shown.

Fig. 2.113  Transitional cell carcinoma.
A 63-year-old man with a history of bladder cancer presented with enlarged mediastinal 
lymph nodes. The sanguineous transtracheal mediastinal aspirates were transferred to a he-
molyzing fixative (Cytolyt) and subsequently processed using the cytospin technique. Tumor 
cells exhibiting polymorphic deep-staining nuclei and squamoid cytoplasm were strong indi-
cators for transitional cell carcinoma (Pap stain, high magnification). 
Cytologic diagnosis: Metastatic transitional cell carcinoma. Neither surgical intervention nor 
histologic examinations were performed.

Fig. 2.114  Small-cell carcinoma of lung.
A 66-year-old man presented with a nonspecific lung disorder and enlarged mediastinal 
lymph nodes. The sanguineous transbronchial mediastinal aspirate was transferred to a he-
molyzing fixative (Cytolyt) and subsequently processed by cytospin technique. 
Liquid-based cytology exhibits characteristic cell arrangement (short single-file rows, ar-
rows), dense granular chromatin, and necrosis, indicating small-cell carcinoma (Pap stain, 
higher magnification). 
Simultaneous bronchial brushing yielded the same diagnosis. No tissue examination.

Fig. 2.115  Adenocarcinoma of lung.
A 69-year-old man presented with a lung tumor and enlarged paratracheal lymph nodes. 
Transtracheal aspirates of the lymph nodes were processed using the the cytospin technique. 
Cytologic findings: Rather monomorphic malignant cells showing large foamy cytoplasm, 
evenly distributed granular chromatin, and prominent nucleoli. Background with histiocytes 
and trachea lining epithelial cells (Pap stain, high magnification). 
Cytologic and synchronous histologic diagnosis (bronchial biopsy): Poorly differentiated 
mucinous adenocarcinoma. 

Note the cellular shrinking associated with deeply stained nuclei in Figs. 2.112A, 2.114, 
2.115. This is an artifact resulting from the liquid-based processing.
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Section 3.1 
Effusions 

Pleural

Pericardial

Peritoneal

Tunica Vaginalis Testis

Benign and Equivocal Lesions

3.1.1  Introduction 

General Comments
zz Transudates are an accumulation of fluid in serous cavi-
ties, in most cases due to circulatory disturbances. 
zz Exudates can be produced:

−− By inflammatory processes. 
−− By primary and metastatic tumors in serous mem-

branes or serous cavities. 
−− Following a trauma, surgery, or other invasive diagnos-

tic procedures.
zz Each abnormal fluid accumulation in a body cavity should 
be investigated cytologically. 
zz It must be emphasized that large amounts of liquid have to 
be supplied for cytologic investigations. The more fluid 
there is, the greater the chance of detecting malignant ele-
ments. A sample with less than 30 ml liquid often lacks 
malignant cells in spite of tumor spread beyond serous 
membranes; a larger sample has to be taken for a repeat 
cytologic investigation.
zz Macroscopically turbid and milky liquids are most likely 
to raise suspicions of chyle admixture and a malignant 
process, chiefly a malignant lymphoma.
zz It is important to carefully read the overall cell pattern in 
low magnification, which will give a first impression of 
the cell mixture, the proportion of the individual cell 
types, the architecture of cell clusters, the different nucle-
ar staining qualities, and the background features.
zz In cytologic preparations of body cavity fluids, the size 
and shape of cells and nuclear chromasia are difficult to 
assess compared to the corresponding cells in FNABs or 

histologic sections. Depending on the time between sam-
pling and laboratory processing, the cytoplasm and nucle-
us of vital cells may balloon together with cytoplasmic 
vacuolization. 

Caution
It must be emphasized that cellular morphology of tar-
get cells should be evaluated in comparison with all 
other cells in the same preparation.

3.1.1.1  Processing of Cytologic Material 

3.1.1.1.1  Transfer and Storage 
If the sample cannot be transferred to the cytology laboratory 
within 12 hours, it must be stored in a refrigerator at 4o Cel-
sius, a recommendation which is better than prefixation with 
alcohol. Stored in this way, cytological preparations are still 
suitable after a delay of 1 to 2 days before the first degenera-
tive changes become apparent.

3.1.1.1.2  Conventional Smear and Staining
zz Wet fixed direct smears are prepared from the aspirated 
material after centrifugation and discarding the superna-
tant. Two or three slides are fixed immediately to prevent 
cell degeneration. We prefer Delaney solution as fixative; 
95% ethyl alcohol pure or mixed with ether is also fre-
quently used. 
zz Papanicolaou (Pap) is a highly suitable staining method 
also for sediment preparations from fluids. It offers a great 
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advantage with regard to comparative cell studies in his-
tologic sections. However, in many institutions, hemato
xylin-eosin, May-Grünwald-Giemsa, Diff-Quik, and oth-
er staining methods are preferred.

3.1.1.1.3  Cytocentrifuge Preparation
Cytocentrifuge preparation is recommended for small 
amounts of fluid with sparse cellular content.

3.1.1.1.4  Thin Layer Preparation
Thin layer preparation (cytospin, ThinPrep, and others) is 
becoming more and more popular. The method may be pre-
ferred for adjacent analyses. The remaining cellular material 
should be retained and stored at 4o Celsius, mixed up with a 
certain amount of the supernatant.

3.1.1.1.5  Cell Block Technique 
zz The value of cell-blocks produced from cytologic speci-
mens depends on the type and amount of cytologic mate-
rial that is available and is a matter of individual prefe
rence in this technique.
zz The cell block technique applied to body fluid cytology 
can be recommended most particularly in cases in which 
the cell load is abundant. The great advantage of this 
method is the possibility of extra slides to be cut for ancil-
lary tests, especially for a large battery of immunocyto-
chemical stains. 
zz Preservation of architectural features equivalent to con-
ventional histologic sections is of minor relevance, be-
cause the cytoarchitectural features in well-preserved and 
well-stained smear preparations are of singular diagnostic 
value, which should not be underestimated.

Caution
zz Reading the slides in low magnification is very im-

portant for a first impression of the overall cell pat-
tern. 
zz Cytologic preparations of small amounts of liquid are 

frequently negative for malignant cells; repeated in-
vestigations with larger fluid samples will become 
diagnostic in many cases.

3.1.2  Benign Effusion, Not Otherwise 
Specified (Figs. 3.1 and 3.2)

Microscopic Features
Benign effusions (not otherwise specified, NOS) exhibit a 
pathognomonic mixed cell pattern with typical mesothelial 
cells, histiocytes, lymphocytes, neutrophils, and a few eo-
sinophilic granulocytes. The amount of the different cell 
types and blood content vary greatly. 

{{ Benign mesothelial cells exhibit a dense cytoplasm 
with a fading finely vacuolated periphery. The nucleus 

is often positioned eccentrically with a distinct smooth 
membrane, loose and evenly distributed chromatin, 
and a typical kidney shape. The number of distinct 
rounded nucleoli with peculiar variations in size de-
pends on cellular activity. Mesothelial cells, forming a 
pair and short chains with empty “windows” between 
cells, are a typical feature in cytologic preparations 
(Fig. 3.1). Smoothly contoured three-dimensional clus-
ters enclosing a core of homogeneous collagen could 
raise the suspicion of well-differentiated mesothelio-
ma; however, these elements are exceptional and the 
cells are small and completely benign. 
{{ A hallmark of degenerated mesothelial cells is the red 
cytoplasm in Pap stains. Large irregular cytoplasm 
bodies with dark-red staining may lead to diagnostic 
confusion with malignant cells of squamous cancer 
(Fig. 3.2). In these cases, one has to pay close attention 
to the nuclear morphology and background of the 
smear. Strong cytoplasmic vacuolization as a sign of 
degeneration is mainly observed in delayed unpro-
cessed fluids. Large cytoplasmic vacuoles with sharply 
defined margins may generate pseudo signet ring cells 
(Fig. 3.1), which must be distinguished from true ma-
lignant signet ring cells containing mucus.
{{ Histiocytes compared to mesothelial cells exhibit finer 
chromatin, more pronounced nuclear polymorphism, 
and small nucleoli (Fig. 3.1), although it is often im-
possible to differentiate between large histiocytes and 
activated mesothelial cells. 

Caution
zz Marked vacuolization of the cytoplasm is a sign of de-

layed unprocessed material, degeneration, or glycogen 
storage. The cells should not be misinterpreted as mu-
cin-containing carcinoma cells or even signet ring cells.
zz Degenerate mesothelial cells with large eosinophilic 

cytoplasm may look similar to squamous carcinoma 
cells.

3.1.3  Hyperplastic Mesothelial Cells, 
Uniform and Polymorph Cell Pattern  
(Figs. 3.2–3.5)

In many disorders accompanied by effusions, stimulated me-
sothelial cells and mesothelial tissue exfoliate into the fluid. 
The cytologic smears exhibit a predominance of hyperplastic 
single cells, papillary clusters, and three-dimensional spheres. 

Microscopic Features
{{ The cells show enlargement, rounded nuclei, multinu-
cleation, and huge nucleoli. 
{{ It can be difficult to differentiate between mesothelial 
and carcinoma cells in cases in which carcinoma cells 



3.1  Pleural, Pericardial, Peritoneal, Tunica Vaginalis Testis: Benign and equivocal lesions	�  243

exhibit chromatin and nuclear staining patterns compa-
rable to hyperplastic mesothelial cells in the same smear.
{{ Sometimes, papillary clusters and three-dimensional 
spheres of activated benign mesothelial cells occur. An 
irregular blackberry-like outline together with benign 
nuclear characteristics may help to distinguish reactive 
mesothelial cells from malignant cells. In single cases, 
this differentiation may be impossible.

3.1.3.1  Pronounced Cellular Atypia

zz Important reasons for pronounced mesothelial prolifera-
tion are repeated centeses, surgery, instillation, irradia-
tion, chemotherapeutic agents, chronic peritoneal dialy-
sis, and uremia (Fig. 3.5). 
zz In many of these instances – especially after radio- and/or 
chemotherapy – cellular atypia is so strong that the differ-
ence between reactive mesothelial and malignant cell 
changes is reduced to a minimum. The mesothelial and 
histiocytic cells become substantially enlarged and vacu-
olized and exhibit bizarre shapes. A high N/C ratio and the 
bizarrely cleaved and folded nuclei with enlarged poly-
morphous nucleoli are striking. Differential diagnostic 
considerations concern large-cell carcinoma, large-cell 
anaplastic lymphoma, and sarcoma. 
zz Compared to malignant cells, the nuclei of atypical but 
benign mesothelial or histiocytic cells generally miss dis-
tinct hyperchromasia, showing thinly dispersed or pat-
ternless dense chromatin. 
zz Diagnostic assessment is highly dependent upon auxiliary 
clinical information. 

Caution
zz Cells and clusters from hyperplastic mesothelium 

may be difficult to assess against adenocarcinoma.
zz Extremely stimulated mesothelial cells may be ob-

served, particularly in pericardial fluids after surgery 
and radiation.
zz Single bizarre reactive cells match the cytomorphol-

ogy of malignant cells. 

Additional Analyses
Immunocytochemistry (Figs. 3.3B, 3.24B, 3.24C):
zz Desmin and epithelial membrane antigen (EMA) have 
been shown to be most useful to distinguish between be-
nign and malignant pleural disease [13]. Desmin seems to 
be a useful marker differentiating reactive mesothelial 
cells (positive) from mesothelioma (negative) [1, 9].
zz p53 could have potential in the differentiation of malig-
nant cells (carcinoma or mesothelioma) from benign me-
sothelial cells [13].
zz In cases with equivocal cytodiagnostic assessment, the 
differentiation between mesothelial and carcinoma cells is 

reliably achieved by applying two antibodies (AB) in the 
first instance, namely ABs against Ber-Ep4 and calretinin. 
The former are present in all epithelial cells and in a large 
number of adenocarcinomas. The latter is a reliable meso-
thelial cell marker. 

Cytogenetics and DNA Ploidy 
See Sect. 3.2.1.3 “Additional Analyses,” p. 262.

3.1.4  Acute Inflammation and Empyema 
(Fig. 3.6)

Specimens of serous fluid always contain neutrophil leuko-
cytes in a varying number. Highly cellular fluids, containing 
almost exclusively neutrophils, are consistent with acute in-
flammation. Purulent fluids, also referred to as empyema, 
caused by infection, exhibit strongly degenerated and detritic 
neutrophils. Gram, Giemsa, PAS, and Grocott stains are ad-
equate for identification of bacteria, parasites, and fungi. 
Pneumonia, infarction, rupture of an organ, and surgery are 
the principal causes of inflammatory and infectious disor-
ders.

3.1.5  Eosinophilic Effusions

General Comments
zz Eosinophilic effusions are defined as those containing 
more than 10% eosinophilic leukocytes in smears of body 
cavity fluids. The pathogenesis of this entity is poorly un-
derstood [11]. Association with air in the pleural cavity 
seems to be common [25].
zz Characteristic slender rhomboid Charcot-Leyden crystals 
of variable size can be detected, particularly in cases with 
degenerate eosinophilic leukocytes [2].
zz Eosinophilic pericardial effusion is extremely rare.

3.1.5.1  Eosinophilic Pleural Effusion

Eosinophilic pleural effusions have been reported in a wide 
variety of disorders: pulmonary infarct, pneumothoraces, re-
peated pleurocentesis, trauma, allergy, drugs, various forms 
of pneumonia, tuberculosis, parasitic and mycotic infection, 
echinococcosis, cancer including malignant lymphoma, and 
various lung disorders [4, 15, 28]. The most common causes 
for the increase in eosinophils in pleural fluids seem to be 
pulmonary infarct, pneumonia, and cancer.

3.1.5.2  Eosinophilic Peritoneal Effusion

This is a rare disorder induced by some of the potential 
agents described above. Gastroenteropathies and chronic 
peritoneal dialysis are worth mentioning as additional causes.
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3.1.6  Lymphocytic Effusions

Definition and General Comments
zz Each collection of benign serous fluid contains lymphoid 
cells with a high percentage of T-cell origin. 
Those effusions containing more than 50% lymphoid 
cells are defined as lymphocytic or lymphocyte-rich effu-
sions. A majority of the benign lymphocytic effusions de-
velop in the pleural cavity.
zz Serous effusions containing numerous lymphoid cells 
may be caused by benign noninfectious disorders but can 
also be an expression of specific infections or lymphoid 
malignancies. In many cases, a proper diagnosis is not 
possible on cytomorphologic features alone. 
zz Clinical information is indispensable for selective evalu
ation: B- and T-cell enumeration using immunophenoty
ping, flow cytometry (FCM) and molecular tests are basi-
cally important as adjacent analytic methods in equivocal 
cases [5]. Mono- and polyclonality, respectively, may be 
assessed immunocytochemically or by in-situ hybridiza-
tion (immunoglobulin light chain restriction). 

3.1.6.1  Mixed Lymphoid Cell Pattern

3.1.6.1.1  Etiology of Benign Lymphocytosis  
and Microscopic Features (Figs. 3.7 and 3.8)
A variety of benign disorders are responsible for mixed lym-
phoid cell patterns in pleural and pericardial fluids: pulmo-
nary infarct, pneumothorax, repeated pleurocentesis, cardial 
disorders, chronic inflammation, viral infection, submeso-
thelial carcinosis, trauma, and surgery. 

{{ The smear is dominated by small mature lymphocytes 
with the cytoplasm scant or not visible. Nuclei are 
round with a few indentations, indicating T-cell lin-
eage. Chromatin structure is granular to coarse. Small 
and centrally located nucleoli frequently appear when 
applying a proper Pap stain.
{{ Less mature lymphoid cells are present in various 
amounts. Cytoplasm may be distinct and stain cyano-
philic. The chromatin is pale and loose; nucleoli are 
common (Fig. 3.8). 
{{ Plasma cells may be found.
{{ In rare cases, viral infections in the lung or abdominal 
organs may be associated with a highly immature lym-
phocytic population. Large polymorphic immunocytes, 
immunoblasts, cell degeneration, and debris dominate 
the cytologic preparations of these effusions. 

Caution
Viral infections may generate a polymorphic blast cell 
pattern with cellular degeneration and debris.  Exclu-
sion of a blastic variant of non-Hodgkin lymphoma is 
practically impossible by light microscopy.

Differential Diagnosis 
zz In most cases, the assessment of a benign lymphocytosis 
is no problem, but a benign lymphocytic population con-
taining large immature cells may be difficult to classify 
(Fig. 3.8). In the first step, epithelial cancer cells should 
be excluded immunocytochemically; it is well known that 
serous carcinomatosis is accompanied by pronounced re-
active lymphocytosis. Immunostaining with ABs against 
BerEp-4 antigen can reliably confirm the epithelial nature 
of atypical cells. 
zz Various types of malignant lymphoma may appear with 
strongly atypical blast cells along with a population of 
small lymphoid cells (see Sect. 3.2.3.2.2 “Mixed Lym-
phoid Pattern with a Varying number of Large Blast 
Cells,” p. 268):

−− Non-Hodgkin lymphomas (NHL) may exfoliate a 
mixed lymphoid cell population (mature, maturing, 
and immature lymphocytes, immature plasma cells and 
plasmablasts) mimicking benign lymphocytosis. Cy-
tology alone cannot differentiate between benign and 
malignant lymphoid lesions, and B- and T-cell enumer-
ation frequently fails to distinguish reactive from neo-
plastic lymphoproliferative lesions as well. Only mo-
lecular genetic methods are able to establish clonality 
of the lymphoid population (see Sect. 3.2.3.2 “Malig-
nant Lymphoma and Myeloid Lesions: Additional 
Analyses,” p. ).

−− Hodgkin lymphoma. The cell component in cytologic 
preparations of serous effusions caused by Hodgkin 
lymphoma is nonspecific in most cases. Smears exhibit 
a mixed lymphoid cell pattern together with histiocytes 
and mesothelial cells. Plasma cells may be present.  
Eosinophils have no diagnostic relevance. The only re-
liable diagnostic features are multinucleated Reed-
Sternberg cells and mononuclear Hodgkin cells; 
however, these pathognomonic cells are rarely present 
in Hodgkin-related effusions [19].

3.1.6.2  Pure Lymphocytic Pattern: Uniform 
(Fig. 3.9)

Pure lymphocytic effusions are characterized by huge num-
bers of small lymphocytes, densely packed but clearly sepa-
rated from each other. Mesothelial cells and histiocytes rare-
ly appear or are completely absent.

3.1.6.2.1  Florid Pleural Tuberculosis
Florid pleural tuberculosis is virtually the sole benign serosal 
disorder that causes a smear pattern exclusively composed of 
small lymphocytes [26, 22] (Fig. 3.9).

Microscopic Features
{{ The pleural effusions caused by florid pleural tubercu-
losis exhibit a stunning monotonous cell pattern. 
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{{ Lymphoid cells are uniform, slightly enlarged, and dis-
play a benign nuclear morphology. 
{{ Small centrally placed nucleoli occur in about 50% of 
all nuclei. 
{{ A few authors have recorded giant macrophages and 
epithelioid cells, a phenomenon  that should be consid-
ered an extreme rarity. These cells may have been col-
lected when the needle passes hit a tuberculoid granu-
loma.

Caution
The presence of a variable proportion of mesothelial 
cells should be regarded as evidence that the effusion 
is not caused by tuberculosis.

Differential Diagnosis and Immunocytochemistry [24]
zz Immunocytochemical B- and T-cell enumeration is very 
helpful to exclude lymphocytic non-Hodgkin lymphoma 
of the B-cell phenotype because a lymphoid cell popula-
tion accompanying serosal tuberculosis is positive for the 
T-cell marker CD3. Analyzing T-cell subsets and activa-
tion markers on T cells has revealed poor relevance for 
further diagnostic outcome [10]. 
zz NHL of the T-cell phenotype is practically excluded be-
cause cellular attributes of tuberculosis rarely match the 
morphology of T-cell lymphoma. Diagnosis of T-cell 
NHL can be assessed with molecular genetic analyses.

Caution
In tuberculous effusions, no acid-fast organisms may 
be detected using Ziehl-Neelsen staining or additional 
molecular genetic tests.

3.1.7  Effusions with Peculiar Histiocytic 
Background 

3.1.7.1  Liver Cirrhosis (Fig. 3.10)

Ascitic fluid with small histiocytic cells or macrophages ac-
counting for more than 50% of all nuclear elements in cyto-
logic smears could be caused by cirrhotic liver disease, a 

suspicion that should be communicated to the clinicians. A 
definite diagnosis of cirrhosis is not possible by cytology.

Microscopic Features 
{{ Histiocytes are smaller than mesothelial cells in the 
same preparation. Nuclei are wrinkled or folded with 
fine indistinct chromatin. 
{{ A large foamy cytoplasm shows phagocytic activity 
and hyaline cyanophilic inclusions. 
{{ In most cases, mesothelial cells exhibit hyperplastic 
activity, as described in Sect. 3.1.3, p. 242.
{{ Smears from fluids caused by liver cirrhosis are less 
likely to be rich in blood. 
{{ Varying amounts of lymphocytes, neutrophils, and eo-
sinophilic granulocytes.

3.1.7.2  Cyst Content (Fig. 3.11)

In females, large ovarian cysts expanding without restraint in 
the abdominal cavity can be misinterpreted clinically and ra-
diographically as to be ascitic fluid filling the entire abdomen. 

It is important to diagnose cystic content; otherwise pa-
tients will be subjected to more invasive investigations [21]. 

A pure histiocytic cell content frequently causes diagnos-
tic confusion and is often misinterpreted as ascitic fluid with 
degenerate mesothelial cells.

 
Microscopic Features and Immunocytochemistry 

{{ Many large foam cells exhibit a typical histiocytic nu-
cleus. 
{{ The background of the smear contains varying amounts 
of cellular debris and inflammatory cells.
{{ Cholesterol crystals may be apparent in slowly grow-
ing cysts. Together with a foam cell pattern, this find-
ing is pathognomonic for cyst content. Cholesterol is 
readily recognizable under the light microscope as re-
fractile glassy plates, usually laminated, demonstrating 
birefringence upon polarization.

To differentiate between serous effusion and cystic fluid, see 
Table 3.1.1, below.

The histiocytic nature of the cells can be determined by im-
munoreactivity for CD68. 

Table 3.1.1  Differing cellular content of serous effusion and of cystic fluid from the abdominal cavity

Features Serous or chylous effusion Cyst content

Cellularity Large cell amount Rather poor cellularity

Typical mesothelial cells Various amount of
mesothelial cells

Absence of mesothelial cells
Typical foam cells!

Leukocytes Various amount Absent or sporadic

Debris Absent Mainly granular detritus
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3.1.7.3  Langerhans Cell Histiocytosis [16, 20, 30 ]

Cytologic appearance of Langerhans cells in effusions is ob-
served extremely rarely and most often in children. Cells 
may exfoliate from a tumor manifestation within the serous 
membranes or from a ruptured tumor into a body cavity. 
Pleural manifestation is most common.

Microscopic Features 
{{ The small to medium-sized histiocytoid cells resemble 
benign macrophages with indented and twisted nuclei 
and a finely granular chromatin pattern. The clear cyto-
plasm frequently marginalizes the nucleus. Eosinophil-
ic granulocytes may be abundant.

Additional Analyses
Immunocytochemistry
The cells show positivity for S100 protein and CD1a.
Electron Microscopy 
Electron microscopic evaluation reveals the diagnostic 
Birbeck granules.

3.1.7.4  Rheumatoid Serositis 
[7, 12, 18, 23] (Figs. 3.12 and 3.13) 

Etiology 
Necrotizing granulomas as present in synovial tissue of rheu-
matoid inflamed joints may develop in pleural or pericardial 
serosa as well. Granulomas exfoliate their cellular compo-
nent into the serous cavity, resulting in an effusion. The cy-
tologic picture of rheumatoid serositis is pathognomonic. 

Microscopic Features 
{{ Hallmarks 

−− Elongated spindle-shaped histiocytes. The cyto-
plasm is clear and dense. Nuclei are small and elon-
gated, resulting in a low N/C ratio. The chromatin 
texture is often dense and patternless, resulting in 
darkly staining nucleoplasm. The cells may resem-
ble epithelioid histiocytes as observed in tubercu-
loid granulomatous disease (Fig. 3.13).

−− Multinucleated giant macrophages are round with 
up to a tenfold diameter of erythrocytes and may 
contain varied numbers of nuclei.

−− Necrotic background material, resulting from disin-
tegration of histiocytic cells, is granular. The gra
nules show a broad spectrum of size, varying from 
eosinophilia to cyanophilia in Pap-stained smears.

{{ In addition, various types of inflammatory cells may be 
present.

{{ Cholesterol crescents and plates may be present in ca
ses with chronic relapsing serosal rheumatoid inflam-
mation accompanied by persistent effusions. 

Caution
In rheumatoid effusions, the number of spindle-shaped 
and multinucleated histiocytes varies.

Differential Diagnosis
In absence of the key features described above, a correct cy-
tologic diagnosis is difficult. Necrotic background may mis-
lead to a false diagnosis of necrotic cancer of epithelial or 
lymphocytic origin, and the presence of polymorphous spin-
dle cells with dark nuclei and irregular outlines may raise the 
suspicion of sarcoma or sarcomatous mesothelioma (Fig. 
3.12B).

Additional Comments
zz Neutrophils with small spheric cytoplasmic inclusions are 
called ragocytes, a term introduced by Delbarre and col-
leagues. These cells are common in rheumatoid effusions, 
but they have a low diagnostic impact because they may 
be present in a variety of other disorders. We refer to the 
comments in Chap. 22 of Comprehensive Cytopathology 
by M. Bibbo [17].
zz Almost all patients with rheumatoid effusions diagnosed 
by cytology have clear evidence of rheumatoid arthritis. 
zz However, pleural or pericardial manifestation of rheuma-
toid disease may rarely precede joint disorder [3, 29], a 
fact that has to be kept in mind in cases where an adequate 
cytologic pattern is present but accompanying clinical in-
formation is incomplete or arthralgia is not yet apparent. 
zz As mentioned above, rheumatoid granulomas exfoliate 
their cellular components into serous cavities. In contrast, 
tuberculous nodules in serous membranes are unable to 
release granulomatous elements, because they are en-
cased by a thick wall of lymphocytes resulting in typical 
lymphocytic effusions.

3.1.7.5  Granuloma Fragments 

In rare cases, small fragments of granulomas composed of 
activated histiocytes and a fibrous component may be en-
countered in smears from effusions. The most common 
source is postoperative exfoliation of cells from fresh granu-
lar scar tissue into the body cavity fluid. However, epitheli-
oid features of the histiocytes could suggest sarcoidosis.
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3.1.8  Crystalline Deposits

3.1.8.1  Intracytoplasmic Immunoglobulin 
Deposits [8, 14] (Fig. 3.14)

Etiology
zz Based on a few studies, it has been concluded that the 
crystalline inclusions are probably abnormal paraproteins 
and immunoglobulins produced by plasma cells. The 
mechanism for immunoglobulin crystal storing in tissues 
of various organs and in effusions is unclear. 
zz Crystalline inclusions have been observed in patients with 
multiple myeloma, isolated plasma cell tumors, transient 
plasma cell hyperplasia, monoclonal gammopathy,  
non-Hodgkin lymphoma, and after bone marrow trans-
plantation. Immunoglobulin deposits are overwhelmingly 
associated with tumors expressing kappa light chain im
munoglobulins. 
zz The disorder may precede the clinical diagnosis of plasma 
cell dyscrasia or one of the above-mentioned diseases.

Microscopic Features and Immunocytochemistry
{{ Cytoplasmic immunoglobulin storage is mainly observed 
in histiocytes but also in mesothelial cells and plasma 
cells. The deposits may also occur as background material.
{{ In the Pap stain, the refractile inclusions are bright 
green-yellow, made up of bar-like and needle-like ele-
ments. The bars are irregularly laminated. Lack of bire-
fringence. 

Galed-Placed and contributors [8] could show immunoposi-
tivity of the inclusions for selected heavy- and light-chain 
immunoglobulins.

Additional Comments
Other inclusions forming concentric lamellar bodies of phos-
pholipid type in distended cytoplasm have been described by 
Zaharopoulos et al. [31].

3.1.8.2  Cholesterol (Fig. 3.15)

Cholesterol crescents and plates may be present in cases of 
chronic relapsing effusions of nontumorous and tumorous 
origin. In the vast majority of cases, cholesterol deposits are 
due to chronic pleural tuberculosis and rheumatoid pleuritis 
and can be observed in relapsing postobliteration effusion.
Fluid from the abdominal cavity containing cholesterol de-
posits is strongly indicative of a large cystic tumor (see Sect. 
3.1.7.2 “Cyst Content,” p. 245).

3.1.8.3  Psammoma Bodies

Psammoma bodies are described in Sect. 3.2.4.1, p. 271. 

3.1.9  Effusion with Necrotic Background 

zz Elements from benign cellular debris are uniform and 
round, granular and finely vacuolated. Large intra-abdom-
inal cysts or tuberculous and rheumatoid serositis (pleural 
and pericardial fluids) mainly provide cell detritus.
zz Tumor necrosis is characterized by polymorphic small to 
large elements partly maintaining cellular shapes. Those 
elements may still contain pyknotic nuclei. Using the Pap 
stain, the cytoplasm is cyanophilic to eosinophilic and fo-
cally vacuolated. Necrotic background material is indica-
tive of undifferentiated large-cell carcinoma or high-grade 
NHL.

3.1.10  Effusions and Mucus 

zz The Pap method stains mucus pink. Mucinous cyto
plasmic inclusions appear as homogeneous globules  
of various sizes; the nucleus is excentrically positioned. 
Mucinous background material in cytologic preparations 
exhibits as streaks that may be stained cyanophilic. 
zz Mucin containing cells with or without nuclear atypia and 
background mucus are highly suggestive of a malignant 
mucinous neoplasia. 
zz See also Sects. 3.2.3.3.1 “Pseudomyxoma Peritonei,” p. 
269, 3.2.4.2 “Mucus,” p. 271, and 3.2.4.3 “Cytoplasmic 
Vacuolization,” p. 271. 

Caution
zz Background mucus and complete absence of malig-

nant cells does not argue against malignancy.
zz Extremely well-differentiated adenocarcinomas at-

tended with background mucus (e.g., pseudomyxo-
ma peritonei) may completely lack nuclear atypia 
and other cytologic signs of malignancy. 
zz Background mucus attended by “activated histio-

cytes” is an important diagnostic indicator for disco-
hesive adenocarcinomas with histiocytoid features.
zz It should be emphasized that most background fea-

tures, including mucus, are readily recognized in low 
magnification.

3.1.11  Rare Events

When practicing cytodiagnostics of effusion, it is important 
to keep in mind the following issues:



1

3

248 Chapter  3    Effusions

3.1.11.1  Right-Side Pleurocentesis in Patients 
with Diaphragmatic Elevation

Right-side pleurocentesis in patients with diaphragmatic ele
vation may yield normal hepatocytes, content of a hepatic 
hydatid cyst, or fluid from a huge abdominal cystic lesion. 
zz Normal hepatocytes (Fig. 3.16) should not be misinter-
preted as metastasis of an oncocytic neoplasia. 
zz The typical basic pattern of hydatid cysts (Fig. 3.17) 
should always be present: smears that contain opaque de-
bris and lack nucleated cellular elements. Subsequently, 
one has to search carefully for hooklets (see Sect. 9.1.7.3, 
p. 590).
zz Right-side pleurocentesis may accidentally yield cystic 
content in patients with diaphragmatic elevation caused 
by a large abdomen-filling cystic mass and concomitant 
pleural effusion (further information is given in Sect. 
3.1.7.2 “Cyst Content,” p. 245 including Table 3.1.1).

3.1.11.2  Puncture of a Rib (Fig. 3.18)

Immature myeloid cells and megakaryocytes have to be ac-
curately identified. Misdiagnosis of a malignant tumor is 
easily possible.

3.1.11.3  Accidental Puncture of Adjacent Organs

Besides hepatic parenchyma cells, components from other 
organs may be aspirated when an effusion is removed by in-
serting a large-bore needle: cells from cardiac muscle, cells 
from the lung periphery, and epithelial clusters from the 
bowel mucosa. The latter could cause diagnostic problems 
with adenocarcinoma.

3.1.11.4  Rare Benign Lesions and Tumors 

zz Selected localized mesothelial and submesothelial entities 
are documented in the literature: pleural plaques, benign 
multicystic mesothelioma (peritoneal inclusion cysts), 
adenomatoid tumor, localized and diffuse fibrosis of se-
rous membranes, and lymphangioleiomyomatosis [27]. 
However, these disorders are hardly ever encountered in 
cytologic specimens.
zz Benign and equivocal disorders encountered in peritoneal 
washings are discussed in the corresponding Chap. 3.3 
“Effusions, Aspiration and Washing from Cul-de-Sac, 
Douglas Pouch, Peritoneal Cavity” (p. 300). 
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Figs. 3.1 and 3.2 Common benign effusion cytology. 

Fig. 3.1  Peritoneal fluid exhibiting a few lymphocytes, a few histiocytes, and numerous be-
nign mesothelial cells. Mesothelial cytoplasm is typically biphasic: dense cyanophilic peri-
nuclear rim and fine vacuolation at the periphery. Cytoplasm comprising foamy appearance 
(short arrow) and empty inclusions, giving the cell a signet ring aspect (long arrow). Meso-
thelial cells forming pairs, with one pair shows an empty window between the cells (tall ar-
rowheads), are also present. Note cytomorphology of typical histiocytes (small arrowheads) 
(direct sediment smear, Pap stain, higher magnification).

Fig. 3.2  Direct sediment smear of a pleural effusion showing activated mesothelial cells. 
The cells are irregularly arranged and enlarged exhibiting rounded nuclei and prominent 
nucleoli. Note a degenerating mesothelial cell with a homogeneous dark nucleus and eosino-
philic cytoplasm (arrow); degenerative mesothelial cell changes should not lead to a misdi-
agnosis of squamous cell carcinoma (Pap stain, high magnification).
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Fig. 3.3A, B  Hyperplastic mesothelial cells versus carcinoma. 
A 77-year-old woman with a history of metastatic breast cancer presented with a very recent 
pleural effusion. A Compact cell clustering, loss of cellular polarization, and pronounced 
nuclear irregularity give rise to diagnostic dilemma between activated mesothelial cells and 
breast cancer (direct sediment smear, Pap stain, high magnification). B Immunostaining using 
calretinin affirmed the mesothelial nature of the atypical cell clusters (Pap-prestained smear).

Fig. 3.4A, B  Metastatic endocrine tumor versus hyperplastic mesothelial cells. 
A 59-year-old man presented with a parapancreatic tumor (by ultrasound) and ascites.  
A Cytologic diagnosis of ascitic fluid was proliferating mesothelial cells, even though tight 
ball-like cell clustering with smooth outline (arrows) is generally accepted to be an unusual 
feature of mesothelial hyperplasia in effusion (direct sediment smear, Pap stain, higher mag-
nification). B A consecutive FNAB of the abdominal tumor mass yielded the diagnosis of an 
endocrine tumor, likewise subsequent immunostaining of the mesothelial cell clusters in the 
peritoneal fluid (Pap-prestained smear, chromogranin A). 
Final diagnosis: Abdominal endocrine carcinoma metastatic to the abdominal cavity.

Fig. 3.5  Hyperplastic mesothelial cells in uremia. 
Certain metabolic disorders such as uremia may give rise to severe atypias of the mesothelial 
cells (pleural effusion, direct sediment smear, Pap stain, lower magnification).
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Fig. 3.6  Empyema.
Example of a purulent pleural effusion comprising hyphae of aspergillus species (arrow). 
Detritic neutrophils should not be mistaken for tumor necrosis (direct sediment smear, Pap 
stain, low magnification).

Figs. 3.7 and 3.8 Benign reactive lymphocytosis. 

Fig. 3.7  An elderly woman presented with a pleural effusion. There was no specific clinical 
history available. The microscopic picture at high magnification reveals three mesothelial 
cells and numerous lymphocytes, the latter exhibiting sporadic prominent nucleoli. Nuclear 
molding, nuclear indentations (arrows), and the loose coarse chromatin texture indicate be-
nign T lymphocytes (direct sediment smear, Pap stain). 

Fig. 3.8  Severe reactive lymphocytosis developing after surgical implantation of an epimyo-
cardial pacemaker (old case from the 1970s). Note the distinct blastic transformation of the 
lymphoid cells and high mitotic activity (one mitosis, arrow). Monomorphic appearance of 
the cell population and overall bland nuclear features exclude malignant lymphoma (pericar-
dial effusion, direct sediment smear, Pap stain, high magnification).

Fig. 3.9A, B  Lymphocytosis in florid pleural tuberculosis. 
A 61-year-old man suffering from open pulmonary tuberculosis confirmed by microbiologic 
tests. A pleural effusion sample revealed the classical cell features of florid pleural tuberculo-
sis (direct sediment smear, Pap stain). A At very low magnification, the sample shows a mo-
notonous lymphoid cell pattern. Note complete absence of histiocytes and mesothelial cells. 
B The benign nature of the lymphocytes is characterized by their nuclear shape (indicating T 
lymphocytes) and the chromatin texture. Still, to some extent mild nuclear enlargement and 
distinct nucleoli are evident (high magnification).

Fig. 3.10  Liver cirrhosis. 
Abdominal transudates in the course of liver cirrhosis may show distinct cytologic cha
racteristics: lower magnification reveals a mixed cell pattern mainly consisting of small to 
medium-sized histiocytes. Histiocytic nuclei are wrinkled and folded. The cytoplasm has a 
foamy appearance; both phagocytic activity and hyaline cyanophil inclusions (arrows) are 
striking. Activated mesothelial cells rarely appear compared to the number of histiocytes, 
neutrophils, and lymphocytes (direct sediment smear, Pap stain).
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Fig. 3.11  Cyst content. 
An elderly woman presented with a gigantically swollen belly at the emergency unit; the 
patient had never consulted a physician before. Voluminous ascites caused by ovarian cancer 
was the initial clinical diagnosis. 
Cytologic examination of the ascitic sediment could not confirm the clinical diagnosis: mi-
croscopy revealed cyst content displaying large histiocytes with abundant foamy cytoplasm 
scattered in a hemorrhagic and proteinaceous background comprising detritic material (direct 
sediment smear, Pap stain, high magnification). 
Final diagnosis (surgical exploration and histology): Abdomen-filling monstrous benign 
ovarian cyst embodying several liters of serous fluid.

Figs. 3.12 and 3.13 Rheumatoid serositis. 
Two different patients suffering from rheumatoid disorders.

Fig. 3.12A, B  The microphotographs from a sediment smear of a pericardial effusion ex-
hibit the unique appearance of rheumatoid serositis. Direct sediment smears are Pap-stained.  
A Spindle-shaped histiocytes occasionally multinucleated and histiocytic giant cells exhibit-
ing polygonal cytoplasm (arrows). Background of the smear exhibiting degenerating cells 
and amorphous granular debris (lower magnification). B Pronounced nuclear irregularities 
in combination with a clear nucleoplasm are readily recognized at high magnification. Ir-
regularly shaped pyknotic dark nuclei should not mislead one to a false-positive diagnosis of 
malignancy such as sarcoma (arrows). 

Fig. 3.13  A 50-year-old woman presented with a pleural effusion. Direct sediment smears 
were stained with the Papanicolaou method. Well preserved fragments of rheumatoid granu-
lomatous tissue may occasionally appear in sediment smears of effusions from patients with 
rheumatoid serositis: activated histiocytes, epithelioid histiocytes, granular debris (high mag-
nification)
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Fig. 3.14  Intracytoplasmic immunoglobulin deposits. 
A 74-year-old man suffering from heart failure and dyspnea. Transitional cell carcinoma of 
the bladder had been diagnosed 2 years before. The patient presented with right-sided pleural 
effusion. Cytologic sediment smears were extremely cellular. They exhibited mesothelial 
cells and histiocytes occasionally loaded with bar-like refractile elements (center). The lat-
ter are consistent with proteinaceous condensates. Absence of malignant cells. Subsequent 
laboratory tests did not detect any lymphoid or hematopoietic disorder (Pap stain, high mag-
nification).

Fig. 3.15  Cholesterol deposits. 
Cytologic diagnosis of cholesterol pleuritis was established in a patient with long-lasting 
pleural effusion. Sediment smears exclusively contain cholesterol plates and cholesterol 
needles being birefringent upon polarization (native specimen, high magnification).
 
Fig. 3.16  Right side pleurocentesis and diaphragmatic elevation: accidental liver punc-
ture. 
Hepatocytes occurring in pleural fluid may easily mislead one to a diagnosis of oncocytic 
neoplasia (direct sediment smear, Pap stain, high magnification).

Fig. 3.17  Right-sided pleurocentesis and diaphragmatic elevation: accidental puncture 
of a hepatic hydatid cyst. 
Characteristic background material of hydatid cystic fluid with scattered hooklets (upper and 
lower left). Please note that hooklets that are not presented in profile (arrow) may easily be 
ignored (direct sediment smear, Pap stain, high magnification).

Fig. 3.18  Pleurocentesis and accidental puncture of a rib. 
Heterogeneous cellular appearance: erythroblasts, immature myeloid cells and a few mega-
karyocytes (upper left). It is important to be aware of the possibility of accidental aspiration 
of bone marrow during thoracal and transthoracic needle punctures. Otherwise, there are 
chances that a misdiagnosis of a myeloproliferative disorder or another malignant neoplasia 
is rendered (direct smear, Pap stain, high magnification).
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3.2.1  Primary Neoplasm: Diffuse Malignant 
Mesothelioma

Etiology, Pathogenesis, General Comments [15] 
zz In 1960, Wagner and contributors provided the first sig-
nificant evidence of the relationship between asbestos and 
pleural mesothelioma [64]. Other studies confirmed this 
link on the basis of clinical findings and animal ex
periments. An association between asbestos and diffuse 
peritoneal mesothelioma, pericardial mesothelioma, and 
mesothelial tumors of the tunica vaginalis testis was es-
tablished later.
zz The carcinogenic effect of asbestos fibers is due to the 
physical interaction of fibers with the target cells, and the 
production of chemical mediators at the area of asbestos 
deposits.
zz Pleural mesotheliomas are common. Peritoneal mesothe-
lioma accounts for roughly 25% of these tumors, and 2% 
of mesotheliomas arise in the pericardium. Malignant me-
sothelioma of the tunica vaginalis testis are rare and pre-
dominantly of the papillary type.
zz Large bloody effusions lacking nucleated cells in cyto-
logic preparations are sometimes observed with mesothe-
lioma. It could be hypothesized that the absence of tumor 
cells is particularly observed in the desmoplastic and sar-
comatous variants of mesothelioma, which are unable to 
release the tightly enclosed epithelial tumor cells.
zz Malignant mesothelioma exhibit a wide spectrum of sub-
types ranging from entirely epithelial to entirely mesen-
chymal, and well differentiated to anaplastic.

zz 50% of pleural and 75% of peritoneal malignant mesothe-
lioma are of the epithelial type; 25% and 15%, respec-
tively, are of the biphasic and sarcomatous type.

3.2.1.1  Epithelial Mesothelioma (Figs. 3.19–3.24)

General Comments 
zz The mesothelial origin of epithelial mesothelioma is sup-
ported by tissue culture and electron microscopy studies, 
and by the close resemblance between reactive and malig-
nant mesothelial cells. Most mesotheliomas initially ex-
hibit with an effusion on clinical and radiographic exami-
nation. In many cases, cytologic examination of the 
aspirated fluid yields the first firm or at least tentative  
diagnosis with minimal trauma for the patient. In expe
rienced hands, a reliable cytodiagnosis is rendered in  
60–80% of epithelial mesotheliomas [58]. 
zz Radiographic tests of the chest may show nodular or ir-
regular thickened pleura as a strong hint of mesothelioma, 
information which may be helpful for cytologic evalua-
tion.
zz Extension of pleural mesotheliomas to the opposite pleu-
ral cavity, into the pericardial and peritoneal cavity, is 
common in advanced tumors.
zz Pericardial mesothelioma often spreads to the adjacent 
pleura and the mediastinum.
zz Malignant mesotheliomas of the tunica vaginalis testis 
may grow as solid nodules but may also form papillary 
excrescences. 

Section 3.2 
Effusions 

Pleural

Pericardial

Peritoneal 

Tunica Vaginalis Testis

Malignant Lesions
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Microscopic Features 
zz Cytomorphology of single cells and the cytoarchitectural 
pattern are often highly specific, because mesothelial 
characteristics are preserved. In other cases, the distinc-
tion from secondary adenocarcinoma is not possible at all. 
Auxiliary analyses are required in many cases.
zz Epithelial mesotheliomas exhibit mainly a solid or tubulo-
papillary pattern.
zz It is difficult to differentiate between well-differentiated 
mesothelioma and hyperplastic mesothelial cells. How-
ever, the cytologic preparations are mostly cellular and 
the monomorphic tumor cells are intermingled with less 
well-differentiated cells and typical clusters, indicating 
malignancy.

Criteria of malignancy of the epithelial tumor form include:
{{ Enlargement of the malignant mesothelial cells com-
pared to the benign counterparts in the same smear.
{{ Irregular outlined nuclei with a dense granular and 
coarse chromatin texture.
{{ Hyperchromasia, even though often discrete.
{{ Prominent nucleolus.
{{ Heavily stained abundant cytoplasm with a foamy ap-
pearance at the periphery.
{{ Malignant mesothelial cell clusters may predominate 
and are larger than those of hyperplastic mesothelium. 
The former are ball- or morula-like with a hobnail con-
tour; the outer cell layers frequently enclose a core of 
homogeneous material. 
{{ The central cores are an important diagnostic feature 
because their frequency is much higher in mesothelio-
ma than in clusters of hyperplastic mesothelial cells or 
in aggregates of adenocarcinomas [66] (Fig. 3.21). 
{{ The cytoplasm of degenerate malignant mesothelial 
cells may sometimes stain acidophilic with the Papani-
colaou method. Mesothelioma with squamous differ-
entiation, although rare, is a possible diagnosis in those 
cases. However, large irregular dark-red-stained cyto-
plasmic bodies combined with nuclear irregularity may 
lead to diagnostic confusion with malignant cells of 
squamous cancer.
{{ Effusions caused by epithelial mesothelioma may con-
tain high concentrations of hyaluronic acid, giving rise 
to high viscosity of the fluid sample and are recogniz-
able as acidophilic or cyanophilic background material 
in the cytologic specimens. Masses of hyaluronic acid 
cannot be differentiated from mucus by visual micro-
scopic impression.

Caution
zz Large cytoplasm vacuoles in mesothelioma cells may 

stain pink with Pap. A false diagnosis of signet ring 
cells accompanying mucinous adenocarcinoma is 
possible (Fig. 3.24A).

zz Acidophilic or cyanophilic background material 
matches hyaluronic acid and mucus by light micros-
copy.
zz Degenerating mesothelioma cells with large irregu-

lar eosinophilic cytoplasm and hyperchromatic nuc
lei may closely resemble squamous carcinoma cells 
(Fig. 3.22).
zz Morphologic differences between benign and malig-

nant mesothelial cells have been analyzed quantita-
tively by Kwee et al. [38].

Differential Diagnosis
zz Epithelial mesotheliomas may resemble adenocarcinomas 
in various stages of differentiation, which can originate 
from various organs (see Sect. 3.2.3.1, “Most Frequent 
Metastatic Carcinomas,” p. 263).
zz Three different primary origins should be considered in 
cases with papillary tumors in peritoneal effusions in 
women: serous papillary carcinoma of the ovary, primary 
serous papillary carcinoma of the peritoneum, and the rare 
well-differentiated peritoneal papillary malignant meso-
thelioma [20]. However, the third tumor type presents 
only in rare instances with ascites.
zz A small-cell variant of mesothelioma [31, 42] has rarely 
been reported and resembles small-cell carcinoma in oth-
er organs: monomorphic small cells with a high N/C ratio 
and hyperchromatic wrinkled nuclei. Sometimes small 
malignant cells appear along with more typical mesothe-
lioma cells. Small-cell lung cancer with a pleural invasion 
may be difficult to exclude.

3.2.1.2  Mesothelioma with Sarcomatous 
Component (Fig. 3.25)

Malignant mesotheliomas can partly or completely exhibit 
sarcomatous features. Mixed tumors are referred to as bipha-
sic malignant mesothelioma and pure spindle cell tumors as 
sarcomatous malignant mesothelioma.
 
Microscopic Features 

{{ The sarcomatoid mesothelioma cells are mainly plump 
and polymorphic, oval to spindle-shaped; however, 
sarcomatous tumors can exhibit a wide range of ap-
pearances.
{{ Irregular hyperchromatic nuclei typically adapt to the 
form of the cytoplasm.
{{ Occasionally prominent giant cells.
{{ Rare metaplastic osteoid or cartilage components are 
barely detectable in smear preparations.
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Differential Diagnosis
zz The sarcomatous pattern of mesothelial neoplasia overlap 
with that of soft tissue tumors such as malignant fibrous 
histiocytoma, fibrous sarcoma, and rhabdomyosarcoma. 
Cytologic determination of these entities is difficult in 
most cases.
zz A biphasic pattern could also be caused by carcinoma 
with atypical cellular stromal reaction and by spindle cell 
carcinoma.

3.2.1.3  Additional Analyses in the Diagnosis 
of Mesothelioma

Immunocytochemistry
In cytologic cases with equivocal diagnostic assessment, dif-
ferentiation between mesothelial and epithelial cells is reli-
ably achieved by applying an antibody panel; we prefer, in 
the first instance, the two antibodies (AB) for Ber-Ep4 and 
calretinin. 
zz Ber-EP4 is present in all epithelial cells and a large num-
ber of adenocarcinomas but stains a few mesothelial/mes-
thelioma cells as well [4, 21] (Fig. 3.24C).
zz Calretinin is a reliable marker for mesothelial cells [59] 
(Fig. 3.24B). 
zz WT1 (Wilms tumor gene 1) is present in most mesothelial 
cells but absent in many epithelial cells.
zz Cytokeratin 5/6 is also a useful mesothelial marker, but it 
is of low specificity; immunoreactivity is also document-
ed on cells of pulmonary and nonpulmonary adenocarci-
nomas, non-small-cell lung carcinomas, and squamous 
cell carcinoma [22, 59].
zz Cytokeratin 5/6 and calretinin may also be positive in sar-
comatous mesothelioma. 
zz CEA has a high specificity for carcinoma cells but a low 
sensitivity.
zz Thyroid transcription factor 1 (TTF1) shows nuclear 
staining only in cells of lung or thyroid origin; TTF1 is 
therefore very useful in discriminating mesothelioma 
from lung carcinoma.

The value of immunocytochemistry in differentiating benign 
and malignant mesothelial cells has been controversial:
zz In some studies [9, 43], p53 and EMA (epithelial mem-
brane antigen) positivity was more often observed in me-
sothelioma cells than in reactive mesothelial cells. These 
findings could not be confirmed in other studies [40, 54].
zz Similarly, there exist equivocal study results for the role 
of desmin in differentiating between reactive mesothelial 
cells (desmin-positive), mesothelioma (desmin-negative), 
and carcinoma (desmin-negative) [2, 19, 28, 33, 37].
zz There are no firmly established guidelines for the use of 
immunostaining to discern between mesothelial cells, re-
active mesothelial cells, and carcinoma cells. Therefore, 
cytopathologists should develop their own immunocyto-

chemical algorithms for their individual diagnostic prac-
tice [41]. 
zz In equivocal cases, a definite cytologic diagnosis is fre-
quently only possible after the investigation of repeated 
effusion samples.

Cytogenetics
zz Homozygous deletion of the CDKN2A/ARF (gene locus 
9p21), encoding for tumor suppressor genes p16INK4a and 
p14ARF, is one of the best-known genetic abnormalities in 
mesothelioma. Detection of this deletion by fluorescence 
in situ hybridization(FISH) has been established [34, 50]. 
zz Detection of numerical chromosomal aberrations of chro-
mosomes 7 and 9 seems to have a valuable potential for 
improving diagnostic accuracy in effusion cytology [60]. 
The Multi-target Uro Vysion FISH assay has been repor
ted to be a helpful adjunct in rendering a final diagnosis of 
malignant mesothelioma by cytology [57].

DNA Ploidy: Flow and Image Cytometry
The potential usefulness of DNA ploidy analysis to distin-
guish between benign effusion, mesothelioma, and certain 
types of adenocarcinoma has been reported in several publi-
cations [24, 25, 36, 45, 51]. All cases with reactive mesothe-
lial proliferation have been reported as diploid. In contrast, 
all aneuploid results correspond to malignancy. Still, up to 
50% of malignant mesothelioma are reported to express dip-
loid DNA profiles.

3.2.2  Primary Neoplasm: Primary Effusion 
Lymphoma [3, 8, 10, 11, 12, 18, 23, 26, 39, 47, 65]

Pathogenesis and Etiology
zz Primary effusion lymphoma (PEL) occurs almost exclu-
sively in patients with HIV infection and is consistently 
associated with the presence of DNA from the human her-
pes virus 8 (HHV8) [10, 11, 12, 47, 65], which is also 
known as an etiologic factor in Kaposi sarcoma and Cas-
tleman disease.
zz The expression of viral interleukin 6 (vIL-6) seems to 
play an important role in the pathogenesis of PEL [3, 23].

General Comments
zz The small group of lymphomas called primary effusion 
lymphomas (PEL) exhibit exclusive or dominant involve-
ment of serous cavities, without a detectable solid tumor 
mass. Together with the pathognomonic biological mar
ker panel, it is suggested that these tumors are a distinct 
clinicopathologic entity. 
zz A PEL-analog malignant lymphoma exclusively invol
ving the pericardium and heart is referred to as primary 
cardiac lymphoma.
zz The diagnosis of PEL depends on distinct results from im-
munocytochemical and molecular genetic tests (see “Ad-
ditional Analyses” below). 
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zz PEL is a large-cell lymphoma with morphologic features 
of large-cell immunoblastic and anaplastic lymphoma.

Microscopic Features
{{ Large and highly polymorphic lymphoid blastic cells 
with high N/C ratio.
{{ Irregular nuclear outline, coarse chromatin, hyperchro-
masia.
{{ Polymorphic multiple nucleoli.
{{ Small rims of cytoplasm – vacuolated or densely struc-
tured.

Additional Analyses
Immunocytochemistry [8]
Tumor cells express leukocyte antigen CD45. 
In contrast, B-cell-associated antigens are almost invariably 
absent. 
Plasma cell markers such as CD38 and CD138 should be 
positive in most cases [26].
HHV8-immunohistochemistry shows a nuclear positivity in 
virtually all cases.
Molecular Genetics [65]
Exhibition of clonal immunoglobulin gene rearrangements 
(kappa monoclonal light chains).
HHV8 identification by DNA extraction or in situ poly-
merase chain reaction (PCR).
Positivity for Epstein-Barr virus by in-situ hybridization in 
most cases.

Differential Diagnosis
PEL should be differentiated from pyothorax-associated 
lymphoma (PAL), which is strongly associated with Ebstein-
Barr virus (EBV) infection but not with HHV8. The tumor 
cells of PAL typically express B-cell antigens such as CD20 
or CD79a, which are usually not detectable in PEL. 

Additional Comments
Years ago in our institution, we observed two cases of pri-
mary cardiac lymphoma with the pathognomonic cytomor-
phologic features of PEL including an aneuploid DNA pro-
file [39]. Immunocytochemical staining revealed CD45 
positivity and in one case positivity for B-cell marker CD20. 
Immunocytochemistry with a broad marker panel, PCR, and 
studies for EBV, HHV 8, and HIV could not be performed in 
those days. Both patients were free of cancer after 9 and 10 
years. Despite an unequivocal diagnosis of malignancy 
based on morphologic and DNA-cytometric findings, the 
long-term survival rate suggests a pronounced reactive lym-
phocytic disorder, possibly due to viral pericarditis. 

3.2.3  Secondary Tumors /  
Metastases to Serous Membranes

General Comments
zz Cytomorphologic features and suggestions for auxiliary 
diagnostic methods are discussed in numerous books and 
pertinent publications. Therefore, we refer to the literature 
only for special issues. 
zz Serosal metastases may be followed by direct extension 
from adjacent viscera, by vascular tumor-cell spread, or 
transcoelomic dissemination.
zz A wide range of malignant tumors may spread to serous 
membranes, but adenocarcinomas still account for the ma-
jority of malignant effusions. Malignant pleural effusions 
are caused by adenocarcinomas in about 70% of cases [53]. 
Papillary cell clustering is an unequivocal characteristic 
of adenocarcinoma. Cell clusters are elongated, exhibit-
ing branching and budding (Figs. 3.26 and 3.27A).
zz A stepwise cytodiagnostic procedure is recommended:

−− Assessment of malignancy on target cells in fluid pre
parations.

−− Attempt to relate the cellular and cytoarchitectural 
characteristics to a histogenetic entity.

−− Reflexion to ascertain the primary origin of the tumor.
zz Adjacent analyses are essential to help ascertain malig-
nancy, type, and primary site of neoplasms. 
zz The greatest challenge is to distinguish between adeno-
carcinoma and mesothelioma. 
zz A cytologic specimen that is negative for neoplastic cells 
does not exclude a neoplasm as a cause of the effusion. 
Effusions may result from subserosal tumor growth, or 
neoplastic occlusion of vascular channels. Repeated sam-
ples from the same patient will present with malignant 
cells in most cases.
zz DNA aneuploidy was found to be a diagnostic marker for 
malignant cells in serous effusions. Sensitivity depends 
on the applied cytometric method and histogram interpre-
tation in the respective institutions [46].
zz Pay attention to general comments on metastatic neo-
plasms, including their immunocytochemical attributes 
provided in Table 15.3.3 (Sect. 15.3.24, p. 978).

3.2.3.1  Most Frequent Metastatic Carcinomas

3.2.3.1.1  Lung Primaries 
zz Carcinoma of the lung is the most common cause of ma-
lignant pleural effusion (in about 40% of all cases) and 
adenocarcinoma is the most common tumor type.
zz Tumor dissemination beyond the diaphragm is rare.
zz A malignant pleural effusion as the first clinical evidence 
of nonmesothelial neoplastic disease is due to lung cancer 
in almost 100% of cases. Primary lung tumor can be tiny 
and may only be detected with difficulty on radiographic 
studies.
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Adenocarcinoma (Figs. 3.26 and 3.27)
The range of morphologic variations is striking with mono-
morphic bronchioalveolar carcinoma, at one extreme, and 
poorly differentiated large-cell adenocarcinoma at the 
other.

{{ Cytomorphologic hallmarks for common adenocarci-
noma: Multinucleation of tumor cells, extreme cyto-
plasmic vacuolization, mucin content, three-dimen-
sional morulae, and papillary clusters.
{{ Besides the common criteria of malignancy, tumors are 
also characterized by large malignant cells with vary-
ing N/C ratio, clear foamy cytoplasm with an irregular 
outline, and large nucleoli. 
{{ Cell size, polymorphism, and a finely granular to 
clumped chromatin reflect the grade of differentiation. 

{{ Cytomorphologic hallmarks for bronchioloalveolar 
carcinoma: 

−− Small monomorphic cells with a low N/C ratio fre-
quently clustered in papillary formations.

−− Fine granular chromatin, and indistinct hyperchro-
masia. 

−− Occasional psammoma bodies.

Differential Diagnosis and Immunocytochemistry 
zz Expression of CK7 and negativity for CK20 is characte
ristic of adenocarcinomas of the lung. These two antibo
dies are helpful to distinguish between adenomatous lung 
cancer and adenocarcinoma of the colon.
zz Nuclear TTF-1 staining is usually present with high spe
cificity, particularly in better differentiated tumors (Fig. 
3.27B). Negative immunoreactivity for thyroglobulin ex-
cludes thyroid carcinoma.
zz Expression of epithelial markers and CEA yields a result 
with high sensitivity but very low specificity.
zz Mucinous tumors may exhibit an atypical immuno-pat-
tern expressing TTF-1 negativity and CK20 positivity.
zz For morphologic and immunocytochemical differentia-
tion between adenocarcinoma and mesothelioma, see 
Sect. 3.2.1.3, “Additional Analyses,” p. 262.
zz Poorly differentiated adenocarcinoma shares morpholo
gic features with many other epithelial neoplasms (Fig. 
3.28). 
zz Tumors composed of small and monomorphic cells share 
features with cancer of the breast, endometrium, and neu-
roendocrine system. To help ascertain the primary site of 
a neoplasm, appropriate panels of antibodies are manda-
tory.

Small-Cell Carcinoma (Figs. 3.29–3.33)
zz Small-cell carcinoma of the lung may show widespread 
dissemination, including pleural serosal invasion previ-
ous to primary tumor diagnosis.

zz Small carcinoma cells in cytologic preparations of fluids 
are frequently available in small numbers only (Fig. 3.29). 
It is important to read the smear carefully; however, the 
key features of this tumor (see below) are striking. Special 
attention must be paid in lymphocytic effusions inter-
spersed with a few carcinoma cells of the small-cell type 
(Fig. 3.30).
zz In rare cases, an additional component of large-cell carci-
noma may be observed in smears with typical elements of 
small-cell carcinoma.

 
Cytomorphologic hallmarks of small-cell carcinoma:

{{ Small cells, but larger compared to lymphocytes in the 
same sample.
{{ Scant or absent cytoplasm. 
{{ Nuclei are round, oval, or elongated: wrinkled nuclear 
membranes.
{{ Hyperchromasia is evident, but the nucleoplasm may 
exhibit a dirty blue-grey or pinkish color instead of the 
usual deep-blue staining.
{{ Finely granular chromatin, larger nuclei may display a 
salt-and-pepper chromatin pattern.
{{ Small inconspicuous or absent nucleoli. 
{{ Tumor cell arrangement in small densely packed balls 
or in single lines, combined with nuclear molding.
{{ The nuclei are extremely fragile that so-called crush-
artifacts, consistent with streaks and smudges of nucle-
ar material, can often be observed.

Differential Diagnosis and Immunocytochemistry 
(Fig. 3.33)
zz Expression of endocrine markers such as CD56, chromo-
granin A, and synaptophysin in most cases.
zz TTF-1 positivity can be observed in up to 90% of cases.
zz Differential diagnoses include other neuroendocrine tu-
mors and so-called small blue round cell tumors:

−− Malignant lymphoma: lymphocytic surface antigens 
(CD3, CD20, CD45, and others +), cytokeratins (nega-
tive), neuroendocrine markers (negative), and TTF-1 
(negative) are helpful to reach a diagnostic conclusion.

−− Primitive neuroectodermal tumor (PNET) shows posi-
tive immunoreaction for CD99 but negative reaction 
for cytokeratin and TTF-1 [30].

−− Merkel cell carcinoma can be differentiated from pul-
monary small-cell carcinoma with positive dot-like cy-
toplasmic staining for CK20, but negativity for CK7 or 
TTF-1 [13]. 

Caution
Do not overlook sporadic cells of the small-cell carcino-
ma type, particularly in fluid smears with an abundant 
reactive lymphocytic background.
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Squamous Cell Carcinoma (Figs. 3.28, 3.34–3.36)
zz The finding of malignant squamous cells in effusions is an 
uncommon event. The cells are mainly found in pleural 
fluids, originating from primary neoplasms of the lung.
zz The diagnosis is easy in cases with clear evidence of cyto-
plasmic keratinization. Otherwise the squamous origin of 
the tumor cells can be easily overlooked. 
zz Intercellular bridges are helpful in assessing the diagnosis 
and may be recognized if the cell borders of clustered 
cells are exactly evaluated.

Cytomorphologic hallmarks for keratinizing squamous cell 
carcinoma (Fig. 3.34):

{{ Large polygonal orangeophilic or eosinophilic cyto-
plasm, sharply defined cellular borders.
{{ Anucleated squamous cells.
{{ The nuclei are irregular and darkly stained, the chro-
matin is coarse. Apoptotic nuclei frequently occur.

Cytomorphologic hallmarks for nonkeratinizing squamous 
cell carcinoma:

{{ Key features for nonkeratinizing tumors are compact 
cell balls with sharply outlined edges and concentric 
lamination of the outermost cells. The cytoplasm is 
densely structured and cyanophilic, and the cell bound-
aries are well defined (Figs. 3.35 and 3.36). Strong 
variation of nuclear polymorphism and nuclear stain-
ing characteristics. 
{{ Large single tumor cells with densely structured or 
vacuolated cytoplasm may readily be misinterpreted as 
cells from undifferentiated carcinoma or poorly diffe
rentiated adenocarcinoma (Fig. 3.28).

Differential Diagnosis and Immunocytochemistry 
zz Immunostaining for CK5/6 is helpful for recognizing 
squamous carcinoma cells with a high sensitivity but low 
specificity. 
zz BerEP4 and TTF-1 are usually not expressed by this cell 
type.
zz Degenerate mesothelial cells may masquerade as malig-
nant keratinizing squames.
zz Polygonal squamous cells, nucleated or anucleated, may 
have other rare sources: metastatic or ruptured teratoma, 
biphasic carcinoma with a squamous component (e.g., 
urothelial carcinoma), fistula between a serous cavity and 
an organ with a squamous epithelial layer. 
zz Contaminant benign squamous cells should readily be 
recognized. They reveal large polygonal cytoplasm, a 
pale staining reaction, and a small smooth nucleus [48].

3.2.3.1.2  Carcinoma of the Breast (Figs. 3.37–3.41)
zz Breast carcinoma has a high incident rate and meta- 
stasizes with a high frequency to serous membranes. 
Breast carcinoma cells are frequently found in pleural  
effusions.

zz In many cases, pleural effusion is the first manifestation 
of recurrent breast cancer. The gap between primary ther-
apy and manifestation of recurrence as malignant effusion 
may be up to two or three decades. 
zz Characteristic nuclear features of malignancy may be dif-
ficult to discern. They must be carefully searched for on 
isolated tumor cells.

Cytomorphologic hallmarks: 
{{ The common type of breast carcinoma, 80% of all epi-
thelial breast tumors exhibit small to medium-sized 
monomorphic cells. A high percentage of the tumor 
cells may occur in isolation. The cytoplasm is distinct 
and sharply outlined. 
{{ The classic presentation is a compact, three-dimen-
sional, round or gently papilliform cell cluster with a 
smooth or slightly knobby contour. Due to the tight 
overlapping of the nuclei, the cytologic features may 
only be evaluated on the outermost cells of the spheres.
{{ Cytoplasmic vacuoles with target-like dark central 
droplets of mucus.
{{  Nuclei reveal smooth margins and granular chromatin, 
but many nuclei appear dense and patternless. 
{{  Discrete or no hyperchromasia. 
{{  If at all, small nucleoli. 
{{ Nuclear features indicating malignancy are: dense fine-
ly granular chromatin that is evenly distributed, dis-
crete focally wrinkled membranes or deep indenta-
tions, and slight hyperchromasia or at least a change in 
staining quality compared to normal cells.
{{  Lobular carcinomas of the breast conventionally mani
fest with numerous, small single cells and target-like 
cytoplasmic mucin inclusions; however, these morpho-
logic features are not specific and may appear as well 
in ductal breast carcinomas (Fig. 3.41).

Differential Diagnosis
zz Spheres composed of tumor cells may be seen in effusions 
containing carcinoma cells from other sources. Yet, the 
morphology of individual cells and the configuration of 
the clusters are different (in this respect compare cyto-
morphologic descriptions of nonkeratinizing squamous 
cell carcinoma, small-cell carcinoma, endometrial carci-
noma, and ovarian carcinoma, as well as mesothelioma).
zz The well-differentiated neuroendocrine carcinoma is a 
neoplasm rarely found in effusions, but it can share mor-
phologic features with breast carcinoma, differentiated 
epithelial mesothelioma, or benign hyperplastic mesothe-
lium (Fig. 3.4).
zz Abundant isolated monomorphic breast carcinoma cells 
suggest lobular carcinoma and may be mistaken for small 
mesothelial cells (Fig. 3.41). A careful search for distinc-
tive morphologic signs and an appropriate immunopanel 
render a correct diagnosis.
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Additional analyses
Immunocytochemistry 
zz CK7 positivity is highly sensitive for carcinoma of the 
breast but has a rather poor specificity. Simultaneous neg-
ative staining for CK20 excludes many look-alikes, ex-
cept for adenocarcinoma of the lung.
zz Immunoreactivity for  estrogen and progesterone recep-
tors (Fig. 3.39B) strongly supports diagnosis of breast 
carcinoma, has an additional predictive value, and may 
influence therapeutic decision making. 
zz Positive mammaglobin stain has a high specificity but the 
marker is not very sensitive.
zz E-cadherin can differentiate between ductal and lobular 
breast carcinoma. It shows positive immunostaining in 
ductal carcinoma while lobular carcinomas are negative.

Molecular Genetics
Amplification of the Her2/neu oncogen using fluorescence in 
situ hybridization (FISH) has a strong influence on the thera-
peutic regime in patients undergoing presurgical neoadju-
vant therapy and in recurrent breast carcinoma. 
In cytologic specimens, the uncut nuclei are well preserved 
in a three-dimensional fashion and therefore the whole ge-
nome is perfectly available for the FISH technique. Isolated 
cells must be selected for genetic analysis; they should not 
be covered by blood.

3.2.3.1.3  Adenocarcinoma of the Pancreas and Bile 
Duct System (Figs. 3.42–3.44)
zz Carcinomas from the two different sources yield an iden-
tical cytomorphologic pattern.
zz Adenocarcinoma of the pancreas is frequently encoun-
tered in fluids from the abdominal cavity but infrequently 
in pleural effusions. Malignant effusion as a primary man-
ifestation of this tumor type may occur.
zz Intracytoplasmic and background mucus is commonly 
observed.

Cytomorphologic hallmarks: 
{{ Small and large slender papillary clusters made up of 
small glandular cells that are focally distinctly palisad-
ed. 
{{ Bright nuclei with bizarre shapes: cleaving and fold-
ing. 
{{ Thinly dispersed and sometimes patternless chromatin. 
{{ Single large, rounded malignant cells with unambigu-
ous nuclear malignancy.

 
Differential Diagnosis and Immunocytochemistry 
zz The key features mentioned above disappear in poorly 
differentiated pancreas and bile duct neoplasms. The cy-
tologic presentation may be similar to colonic and gastric 
carcinoma. A positive immunoreaction for CK7 may ex-
clude colonic adenocarcinoma.

zz CA 19-9 is recommended as an additional marker for pan-
creatic and bile duct cancer, but the low specificity of this 
marker provides only poor differential diagnostic value in 
cytologic practice.
zz Smears from ascitic fluid with slender papillae and small 
cylindric cells but indistinct cytoplasmic mucus may be 
indicative of a neoplasia of other primary origin, namely 
low-grade papillary carcinoma of the ovary or peritoneum 
and papillary mesothelioma: 

−− CA 125 positivity may argue for ovarian cancer, and 
hormone receptor positivity would be helpful in deter-
mining a definite diagnosis of carcinoma of the ovary. 

−− Calretinin has been proved to be a reliable marker for 
mesothelial tumors (see Sect. 3.2.1.3, “Mesothelioma: 
Additional Analyses,” p. 262).

3.2.3.1.4  Gastric Carcinoma (Figs. 3.45 and 3.46)
The cytologic presentation of gastric cancer is, in many cas-
es, similar to mucinous adenocarcinoma from other sources. 

The following cytomorphologic peculiarities may be sugges-
tive of gastric carcinoma:

{{ Cytoplasm with a large mucin-filled vacuole compres
sing the nucleus to one margin, the so-called signet 
ring cell.
{{ Large number of small or large histiocytoid or meso-
thelial discohesive cells with the cytoplasm wide and 
foamy. Nuclei are frequently kidney-shaped and irre
gularly outlined. The chromatin is thinly dispersed or 
coarsely granular. 
{{ Absence of unequivocal criteria of malignancy may 
lead to a misdiagnosis of activated histiocytes or of a 
histiocytic neoplasm. Positive immunostaining for 
CD68 (histiocytes) or cytokeratins / Ber-Ep4 (carcino-
ma cells) is helpful to differentiate between the differ-
ent cell lines.

3.2.3.1.5  Colonic Carcinoma
Adenocarcinoma of the large bowel may be suggested in 
cases exhibiting small and large compact irregular papillary 
clusters. The epithelial glandular cells are large and cylindri-
cal, and show a palisade arrangement. Immunostains for 
CK7 and CK20 yield a negative and a positive staining re-
sult, respectively.

3.2.3.1.6  Carcinoma of the Ovary (Figs. 3.47–3.49)
zz Ovarian carcinoma is a common cause of ascites. Cyto-
logic examination of ascitic fluid frequently yields the 
first morphologic diagnosis of an ovarian carcinoma. 
zz A diagnosis of ovarian adenocarcinoma is not difficult if 
clinical information is available.
zz Invasive ovarian carcinoma shows a wide range of dif-
ferentiation, from tumors with low malignant potential to 
poorly differentiated neoplasms.
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Microscopic Features and Immunocytochemistry
Cytomorphologic hallmarks for less well-differentiated 
ovarian carcinoma are as follows:

{{ Moderately and poorly differentiated adenocarcinoma 
of the ovary present an extreme form of cytoplasmic 
vacuolization.
{{ Tumor cells are heavily enlarged with a low N/C ratio, 
extremely polymorphous, folded and multilobated 
nuclei, and coarsely clumped chromatin. 
{{ Multiple large nucleoli.
{{ Irregular crowded and diffuse cell sheets. Papillary tu-
mor cell clusters frequently occur.
{{ Psammoma bodies are frequently encountered.

A positive reaction for CA 125 and hormone receptors may 
help in problematic cases.

3.2.3.1.7  Endometrial Adenocarcinoma 
(Figs. 3.50 and 3.51)
Cytomorphology and Immunocytochemistry

{{ Poorly differentiated endometrial adenocarcinomas 
(Fig. 3.50) share cytomorphologic features with many 
other carcinomas of different origin such as ovary, co-
lon, stomach, and lung. 
{{ Well-differentiated endometrial carcinomas (Fig. 3.51) 
are rarely found in ascitic fluid. Their appearance is 
similar to monomorphic carcinoma of the breast and 
the lung, and tumors of neuroendocrine origin: mono-
morphic tumor cells with distinct cytoplasm, medium-
sized nuclei with smooth margins, small nucleoli,  
granular chromatin, and discrete or missing hyperchro-
masia. Compact cell balls with a distinct outer edge but 
also papillary fragments may be identified. 

Immunocytochemical hormone receptor positivity is helpful 
for a correct diagnosis, but breast and low-grade ovarian car-
cinoma cannot be excluded.

3.2.3.1.8  Low-Grade Serous and Papillary Tumors 
of the Ovary and Peritoneum
Diagnosis and differential diagnostic considerations are pro-
vided in a separate section (Sect. 3.3.7, p. 303), together with 
selected literature.

3.2.3.2  Malignant Lymphoma and Myeloid 
Lesions

General Comments 
zz Serosal membranes are frequently involved in the course 
of a malignant lymphoma.
zz In rare cases, effusion is the first distinct clinical manifes-
tation of lymphoma and cytology yields the first morpho-
logic diagnosis from the fluid sample. Peritoneal serosa is 

more often involved in lymphoma infiltration than pleural 
serosa or the pericardial sac [35].
zz Malignant lymphomas have been reported to be the com-
monest cause of chylous effusions.
zz Proper classification of lymphoma from effusions is rare-
ly demanded because the type of neoplasm is already 
known in most cases. 
zz More important is the recognition of a possible upgrade of 
the tumor by cytology, which may influence further thera-
peutic modalities. In CD20-positive B-cell non-Hodgkin-
lymphomas (NHL), cytomorphology and an immunocy-
tochemical test (assessing proliferation index) are 
adequate to solve this problem (see “Additional Analy-
ses” below). 
zz Only lymphoma variants that occur with a higher frequen-
cy in serous effusions are described below.

Additional Analyses
Different techniques are available to assess monoclonality, 
tumor type, proliferative activity, and genetic properties of 
lymphoid cells in effusions. 
Immunocytochemistry
zz B-cell lymphoma is characterized by immunopositivity of 
the B-cell marker CD20 in a high percentage of the tumor 
cells, but the proportion of benign lymphocytes (CD3-
positive) varies from case to case. The threshold for a 
definite diagnosis of a lymphoid malignancy of the B phe-
notype is a CD20 positivity on more than 70% of all lym-
phoid cells present in the cytologic smear (see also Sect. 
3.1.6, p. 244) [5, 56, 62]. 
zz Monoclonality, proved by immunoglobulin light chain re-
striction, can be assessed immunocytochemically or with 
in situ hybridization. The kappa:lambda ratio approving 
malignant lymphoma must be notably high or low depen-
dent on the properties of the cell clone. 
zz The proliferation index of a cell population is defined by 
the percentage of tumor cell nuclei stained positive with 
antibodies against Ki67/MIB-1. 
zz Immunocytochemistry may be helpful to classify selected 
non-Hodgkin lymphomas: 

−− Chronic lymphatic leukemia: CD5+ / C23+ / CD10−
−− Follicular lymphoma: CD5− / CD19+ / CD10+
−− Mantle cell lymphoma: CD5+ / cyclin D1_nuclear + 
−− Plasmacytoma CD38+ / CD138+; CD45 and CD20 

negativity!
zz  Multiparameter flow cytometric analysis is a reliable and 
approved method for immunophenotyping of lymphoid 
cells in lymphomatous effusions [16, 17].

Molecular Genetics 
zz  Polymerase gene amplification either followed by gel 
electrophoresis or fragment analysis using DNA, extract-
ed from cytological samples is a safe method to assess 
clonal rearrangement of heavy and light Ig chain genes in 
B-cell lymphoma, and of T-cell receptor genes in T-cell 
populations [44, 18].
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zz  Southern blot analysis has been shown to be a reliable 
tool for detection of a monoclonal B-cell and T-cell gene 
rearrangement [44]. However, the method requires un-
fixed material in large amounts.
zz  Fluorescence in situ hybridization (FISH) detecting spe-
cific translocation is an excellent tool for lymphoma sub-
typing. Among others, the method is routinely applied for 
assessing lymphoma of follicle center cell origin, t(14;18) 
and mantle cell lymphoma, t(11;14) [7]. 
zz Additional information is available in Sect. 15.1.4.3, 
“Molecular Genetics,” p. 911.

3.2.3.2.1  Small Lymphocytic Lymphoma / 
Chronic Lymphatic Leukemia (Fig. 3.52)
Lymphocytic NHL / chronic lymphatic leukemia (CLL) ex-
hibit a pure lymphocytic morphology on sediment smears. 
The tumor cells are monomorphous but more irregularly 
shaped and larger in size than the benign lymphoid cells in 
tuberculous effusion (Fig. 3.9) or in smears containing many 
benign T lymphocytes. 
Hallmarks:

{{ Tumor cells are monomorphic. 
{{ The nuclear membranes are wrinkled. 
{{ The chromatin is granular and densely packed. 
{{ A distinct nucleolus is obvious in a high percentage of 
the nuclei.

Caution
zz It may be difficult to distinguish between detached 

cells of small-cell epithelial tumors and cells from 
CLL (Fig. 3.33).
zz It is impossible to detect cells from a monomorphic 

low-grade NHL interspersed with numerous reactive 
T lymphocytes.
zz Lymphoblastic lymphoma may appear as a mono-

morphic lymphoid smear pattern, and the immature 
blast cells are small to medium-sized. Unlike CLL, the 
cells of lymphoblastic lymphomas usually exhibit 
considerable nuclear irregularities, coarse granular 
chromatin, and a large nucleolus in each nucleus 
(Fig. 3.53).

3.2.3.2.2  Mixed Lymphoid Pattern with a Varying 
Number of Large Atypical/Blast Cells 
Many benign and malignant disorders are responsible for a 
predominantly mixed lymphoid cell pattern in serosal fluids 
(see also Sect. 3.1.6, p. 244). In this setting, it is often diffi-
cult to distinguish between benign lymphoproliferative le-
sions, malignant lymphoma, and a mixture of benign and 
malignant cells. A conclusive diagnosis can be extremely 
difficult in cases exhibiting less mature and immature lym-
phocytes, and immature plasmacytoid cells and plasma-
blasts.

The most frequently encountered diagnostic challenges are 
discussed together with additional analyses:
zz Malignant B-cell NHL with a predominance of small to 
medium-sized lymphocytes and only a few large blast 
cells (e.g., follicular lymphoma).
In contrast to benign lymphocytes, small tumorous lym-
phocytes are angulated with cleaved nuclei and conspicu-
ous nucleoli. Blast cells are polymorphous. B- and T-cell 
enumeration with marked preponderance of B cells should 
be diagnostic in many cases, except in cases with a  
predominate admixture of a benign T-cell population. 
Molecular genetic methods can establish clonality of  
the lymphoid cell population unless only a small quantity 
of DNA is available due to sparse neoplastic lymphoid 
cells. 
zz Immunoblastic and anaplastic large-cell lymphoma with 
benign T-lymphocyte hyperplasia. Reactive T-cell hyper-
plasia may occur together with serosal infiltration of a 
large-cell NHL. Isolated malignant large cells should  
be recognized in cytologic sediment smears by careful 
screening, but an accurate classification and diagnosis  
is not possible in the vast majority of cases. Limitation  
of ancillary techniques may depend on the scarcity of  
target cells and of nuclear DNA. Neither immunocyto-
chemical nor molecular genetic analyses may be able  
to prove the presence of neoplastic lymphoid B cells 
in such cases [14]. However, a carcinomatous lesion  
can still be excluded by immunostaining for epithelial 
markers.
zz Serous carcinomatosis is well known to be accompanied 
by pronounced lymphocytosis; note that individual cancer 
cells may be barely visible. Immunostaining with ABs for 
BerEp-4 and cytokeratins can reliably confirm the epithe-
lial nature of sporadic neoplastic cells. Clinical informa-
tion is indispensable.
zz Hodgkin lymphoma [49] (Fig. 3.54):

−− The occurrence of pleural effusions in Hodgkin lym-
phoma is reported in up to 25% of all cases.

−− The cell component in cytologic preparations is in 
most cases not diagnostic of Hodgkin lymphoma: 
smears exhibit a mixed lymphoid cell pattern together 
with histiocytes and mesothelial cells; plasma cells and 
eosinophils may be present. 

−− The only reliable diagnostic features are multinuclea
ted Reed-Sternberg cells and mononuclear Hodgkin 
cells with their typical size, nuclear shape, and distinct 
nucleolus. However, these pathognomonic cells are of-
ten sparsely distributed, or not at all present in effu-
sions. 

−− In a high percentage of the effusions accompanying 
Hodgkin lymphoma, the diagnosis has already been es-
tablished, and mediastinal irradiation has already been 
performed. Therefore, it is difficult to decide whether 
effusion is due to irradiation or to tumor involvement 
of the serosal membranes. Furthermore, irradiation 
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may induce strong mesothelial hyperplasia with cellu-
lar atypias, in which nuclei may exhibit bizarre cleav-
ing and folding as well as enlarged polymorphous nuc
leoli. In those cases, it is virtually impossible to 
distinguish between reactive mesothelial atypia and 
Hodgkin or Reed-Sternberg cells. 

−− Reed-Sternberg and Hodgkin cells show negative im-
munoreactivity for CD45 (leukocyte common antigen) 
and a positive reaction for CD15, CD30, and PAX5. 
PAX5 nuclear immunoreactivity is generally weak.

3.2.3.2.3  Numerous Malignant Blast Cells 
Compared to their low-grade counterpart, high-grade NHL 
are more frequently observed as secondary tumor manifesta-
tion in effusions, in the main affecting the abdominal cavity. 
Rapidly growing large-cell anaplastic lymphoma with huge 
intraabdominal and retroperitoneal masses may give rise to 
an initial cytologic tumor diagnosis.

Microscopic Features and Differential Diagnosis
Blastic B-cell lymphoma and T-cell counterparts such as 
lymphoblastic NHL (Fig. 3.53) and diffuse large B-cell lym-
phoma (Fig. 3.55) exhibit numerous overtly malignant indi-
vidual cells.
Hallmarks: 

{{ Pronounced polymorphism of the cytoplasm and the 
nucleus. 
{{ Bizarre nucleoli and multinucleation are key features 
of these tumors. 
{{ Blastic large-cell lymphoma may produce a necrotic 
background, which is exceptional in cases with serosal 
carcinosis.

Other neoplasms must be taken into consideration:
zz  Highly immature plasmacytoma with absence of the typ-
ical plasmacytoid features. The tumor cells exhibit criteria 
of malignant blast cells with heterogeneous cytologic 
findings, but abundant eccentric and foamy cytoplasm is 
common (Fig. 3.56). 
Immunocytochemistry: Positivity for CD38 and CD138. 
Negative for CD20 and CD45. 
zz Hodgkin lymphoma with a distinct component of Hodg-
kin and Reed-Sternberg cells. 
Immunocytochemistry: HRS cells are positive for CD30, 
CD15, and PAX5. Negativity for CD45.
zz Malignant lymphoma of the T-cell phenotype. 
Immunocytochemistry: Positivity for T-cell markers CD3, 
CD7, CD 4, CD5, CD8. 
Diagnosis should be confirmed by molecular genetic in-
vestigations [1].
zz Anaplastic carcinoma. 
Immunocytochemistry: Positivity for cytokeratins, 
BerEp4, and CEA 
zz Malignant histiocytosis. 
Immunocytochemistry: Positivity for CD68 

zz Primary effusion lymphoma (PEL). For details, see Sect. 
3.2.2, p. 262.

3.2.3.2.4  Myeloid Lesion (Fig. 3.57)
Foci of so-called myelogenic sarcoma (chloroma) may de-
velop beneath as well as in the serous membranes. These le-
sions rarely occur; note that solid tumor masses may accom-
pany or even precede myelomonocytic leukemias. Tumor 
cells are large and mostly reveal lobated pale nuclei and va
cuolated cytoplasm. It is difficult to discriminate between a 
myeloid tumor cell population and large-cell malignant lym-
phoma.
Immunocytochemistry: positivity for myeloid markers such 
as myeloperoxidase (Fig. 3.57B), CD15, CD117, lysozyme, 
chloracetate esterase, and CD43. Negative expression of 
lymphocytic antigens such as CD3 and CD79a.

Caution
zz Myeloid tumor cells in a blood-rich cytologic sample: 

1.	 May originate from a cell spreading solid myelo-
genic tumor or 

2.	 Are genuine blood components in a course of a 
pure leukemic disorders.

zz Myelogenic sarcoma, located in serosal membranes, 
may accompany or even precede myelomonocytic 
leukemia.

3.2.3.3  Rare Secondary Neoplasia 

Check also differential diagnostic considerations noted 
above.

3.2.3.3.1  Pseudomyxoma Peritonei 
See Fig. 3.58.
Etiology and Cytomorphology
zz Pseudomyxoma peritonei (PMP) is a rare tumor most fre-
quently originating from the appendix. It gives rise to ex-
tensive mucus accumulation in the abdominal and pelvic 
cavity.
zz PMP associated with a primary ovarian lesion is rare and 
probably restricted to mucinous disorders arising in ma-
ture cystic teratomas [55, 63].
zz A mucus-secreting cystic tumor may rupture, spilling its 
contents into the abdominal cavity. The tumor cells con-
tinually proliferate within the mucoid masses and them-
selves produce mucus.
zz Ascitic fluid has a thick mucoid consistency and is diffi-
cult to aspirate and to smear.
Hallmarks:
{{ Abundant background mucus; lucid and thick muci-
nous masses.
{{ Cytologic preparations can completely lack malignant 
cells.
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{{ In other cases, sporadic epithelial cells and small cell 
clusters may be detected. 
{{ The tumor cells are benign or may show discrete nucle-
ar atypias, unequivocal cellular criteria of malignancy 
are rare.

3.2.3.3.2  Malignant Melanoma (Figs. 3.59–3.61)
Malignant melanoma is characterized by distinct morpho-
logic features, which enables a correct diagnosis in nonpig-
mented neoplasms as well. 

Cytomorphology 
{{ Cells are larger than reactive mesothelial cells, and bi-
nucleation is found in up to 20% of all tumor cells [61].
{{ The cytoplasm is abundant.
{{ The melanoma cells may contain densely packed 
small, dirty greenish-brown stained pigment granules 
or there is a light brownish dusting of the cytoplasm. 
{{ A common characteristic are centrally located round 
nuclei with wrinkled membrane and distinct empty 
vacuoles caused by cytoplasmic invagination. 
{{ The chromatin appears as discrete densely packed 
granulation. 
{{ Nucleoli are large and often bizarrely shaped.
{{ Pigment-loaded macrophages (melanophages) may 
outnumber pigmented melanoma cells (Fig. 3.61). 
Heavily pigmented cells are difficult to classify as 
macrophages or tumor cells.

Differential Diagnosis 
zz The diagnosis may become uncertain in malignant mela-
noma composed of small tumor cells with indistinct nuc
leoli, and absence of melanin pigment and/or nuclear in-
clusions. Consequently, these cells may resemble 
hyperplastic mesothelial cells, cells of a well-differentiat-
ed mesothelioma, cells from breast carcinoma exfoliating 
exclusively individual cells, or cells from gastric carci-
noma of the small-cell type.
zz It is important to be aware of melanoma cells displaying a 
tendency toward a spindle cell shape. Spindle-shaped 
neuroendocrine tumors and soft tissue tumors have to be 
taken into consideration.

Immunocytochemistry (Fig. 3.60)
Characterization of melanoma cells is almost always suc-
cessful with melanoma-typical markers such as HMB-45, 
Melan A and tyrosinase. 
S100 protein staining usually yields a strong positivity in all 
tumor cells.

Caution
zz Malignant melanoma has a strong tendency to me-

tastasize into serous membranes.  Therefore, it is 
mandatory to include melanoma markers in immu-
nocytochemical panels for each case with equivocal 
tumor typing.
zz Spindle-shaped cells must arouse suspicion of malig-

nant melanoma.

3.2.3.3.3  Other Rare Neoplasms
Neoplasms of this category include sarcoma, thymoma, 
germ cell tumors, tumors of the small round cell category, 
and others.

Rare tumor types exhibiting particular cytomorphologic 
features of diagnostic and differential diagnostic potential 
are mentioned below, including differential diagnoses and 
immunocytochemical characteristics:
zz Large-cell carcinoma with distinct granular eosinophilic 
cytoplasm should raise the possibility of hepatocellular 
carcinoma (HCC). Shrinking of the cytoplasm may con-
ceal granulation. Contamination with benign hepatocytes 
should always be excluded (see also Sect. 3.1.11.1 “Right-
Side Pleurocentesis in Patients with Diaphragmatic Ele-
vation,” p. 248). 
Immunocytochemical characteristics for HCC: Diffuse 
cytoplasmic immunoreactivity for alpha fetoprotein 
(AFP) and HepPar 1/human hepatocyte antigen (see Sect. 
9.2.7 “Immunocytochemistry,” p. 610).
zz Renal clear cell carcinoma (Fig. 3.62). Large clear cyto-
plasm and bright nuclei. The chromatin texture may be 
indistinct or finely granular. Cellular enlargement (in 
comparison with benign mesothelial cells and histio-
cytes), typical chromatin pattern, and casual sheet forma-
tion are features indicating renal cell carcinoma.
Immunocytochemical characteristics: Tumor cells are 
positive for the renal cell carcinoma marker (RCC Ma). 
Unfortunately, the sensitivity of this marker is low for 
metastatic renal cell carcinoma, and breast carcinoma 
cells may also be positive.
zz Papillary thyroid carcinoma may occur in pleural and 
pericardial effusions. Cytomorphologic features are of 
minor value for differential diagnostic considerations.
Immunocytochemical characteristics: TTF-1 and thyro-
globulin are reliable markers for thyroid neoplasms. Pa
pillary carcinoma of the lung and of the endocrine system 
cannot be excluded with TTF-1-positive immunoreaction 
alone.
zz Adenocarcinoma of the prostate exhibits typical dense, 
usually monolayered sheets of large malignant cells. The 
uniformity of the tumor cells is striking. The cytoplasm is 
extended and foamy. A rounded nucleus with a dense, 
granular chromatin pattern exhibits one large, centrally 
placed nucleolus. 
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Immunocytochemical characteristics: Positive immunos-
taining for prostate-specific antigen (PSA) and prostatic 
acid phosphatase (PAP) is highly specific and sensitive for 
this tumor type.
zz Well-differentiated endocrine carcinoma (Fig. 3.4.) may 
exhibit compact, sharply delineated cell balls and single 
cells as well. Well-differentiated endocrine neoplasms 
particularly mimic breast carcinoma of the monomorphic 
subtype and proliferating mesothelial cells.
Immunocytochemical characteristics: Endocrine markers 
are diagnostic, they include synaptophysin, chromogra-
nins, NSE, and Leu7. 
zz Seminoma (Fig. 3.63) in fluids from the tunica vaginalis 
testis may mimic high-grade malignant lymphoma or ana-
plastic carcinoma.
Immunocytochemical characteristics: Placental alkaline 
phosphatase (PLAP) is sensitive and highly specific for 
germ cell tumors. Negative immunocytochemical stain-
ings for CD45 and cytokeratins exclude malignant lym-
phoma and epithelial tumors, respectively.
zz Description of particular cases and reviews referring to 
rare tumor entities are reported in various publications. A 
comprehensive description of rare neoplasms in effusions 
is published in the book by Hajdu and Hajdu [29].

3.2.4  Noncellular Components related  
to Malignant Cells and Neoplasms

3.2.4.1  Psammoma Bodies [52] (Figs. 3.48 and 3.74)

zz Laminated, calcified debris is known as psammoma bod-
ies. Generally they are dark-stained, rounded bodies with 
concentric rings. A possible pathogenic link between the 
development of psammoma bodies and nanobacterial in-
fection has recently been described [32]. 
zz Psammoma bodies are typically incorporated into epithe-
lial clusters or into the fibrovascular core of true papillae.
zz The psammoma body is a well-known morphological fea-
ture of ovarian adenocarcinomas, but they may also be 
encountered in other human malignancies. The most re
levant malignancies presenting with varying amounts of 
psammoma bodies are: carcinoma of ovary, thyroid, en-
dometrium, lung, breast, pancreas, and stomach. Psam-
moma bodies most frequently occur in ovarian neoplasia 
and may be numerous. Massive psammoma body forma-
tion is observed in serous psammocarcinoma of the ovary 
[27].
zz Psammoma bodies as a background element in sediment 
smears from peritoneal fluids generally indicate a benign 
lesion of the peritoneal serosal membranes (e.g., endosal-
pingiosis). See also Sect. 3.3.5, “Endosalpingiosis,” p. 
302 (Fig. 3.72).

3.2.4.2  Mucus

zz Mucus stains pink or light green and is lucid using Pap 
stain (Fig. 3.58). Cells with intracytoplasmic mucoid in-
clusions exhibit round homogeneous globules. Rounded 
cells with a large mucin-filled vacuole displacing the nu-
cleus to one margin are called signet ring cells (Fig. 3.45). 
Background mucus forms streaks and opaque masses, 
which are Pap-stained eosinophilic or cyanophilic. 
zz Mucoid masses in the background of a cytology prepara-
tion, regardless of the presence of malignant cells, raise 
high suspicion of mucinous adenocarcinoma. 
zz Very-well-differentiated adenocarcinoma and pseudo-
myxoma peritonei may exclusively display free mucus. In 
other cases, few isolated tumor cells and small-cell clus-
ters may be encountered, but the tumor cells rarely meet 
obvious criteria of malignancy.
zz Strong cytoplasmic vacuolization without the typical 
staining features described above should not mislead the 
cytopathologist to a diagnosis of intracytoplasmic mucus; 
see Sect. 3.2.4.3 below.

3.2.4.3  Cytoplasmic Vacuolization

Vacuolization may be due to degenerative changes, uptake of 
fluid in long-standing liquids, or glycogen.

Large cytoplasmic vacuoles with sharply defined margins 
may imitate signet ring cells. They should not be mistaken 
for true malignant signet ring cells containing mucus. Coarse 
vacuolization does not necessarily mean mucinous inclu-
sions. 
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Figs. 3.19 and 3.20 Epithelial mesothelioma versus hyperplastic mesothelial cells. 
Two patients suffering from malignant mesothelioma. Cytology displays minor cellular 
atypias that are intermediate between those of mesothelioma and hyperplastic mesothelial 
cells. In such cases, the cytologic diagnosis will frequently remain inconclusive.

Fig. 3.19  A case of well-differentiated pleural malignant mesothelioma highlights striking 
resemblance between benign and malignant mesothelial cells. Still, neoplastic cells can be 
suggested on the basis of cellular and nuclear enlargement, and huge nucleoli (arrow) (direct 
sediment smear, Pap stain, high magnification). 
Tissue diagnosis (surgical biopsy): Well-differentiated epithelial mesothelioma.

Fig. 3.20  A second example of pleural mesothelioma its cells exhibit similar morpholo
gic features as compared with benign mesothelial cells. The malignant cell cluster depicted 
shows at least vague features indicating malignancy: high N/C ratio, nuclear marginalization, 
nuclear variability in size and shape, inhomogeneous chromatin texture, and large nucleoli 
(direct sediment smear, Pap stain, high magnification). 
Tissue diagnosis (surgical biopsy): Biphasic mesothelioma.

Figs. 3.21 and 3.22 Cytologically unequivocal malignant epithelial mesothelioma.

Fig. 3.21  A 60-year-old man presenting with left-sided pleural effusion. Lower magnifica-
tion shows sharply delineated spheres that are composed of atypical mesothelial cells enclo
sing slightly pink stained cores of hyaline material (arrows). By immunocytochemistry, the 
tumor cells expressed strong positivity for calretinin and negativity for the epithelial marker 
Ber-Ep4 (not shown) (direct sediment smear, Pap stain).
Cytologic diagnosis: Monomorphic epithelial mesothelioma.
Tissue diagnosis: Epithelial mesothelioma. 

Fig. 3.22  Cellular details from another case of pleural epithelial mesothelioma (confirmed 
by histology) are demonstrated in relation to benign mesothelial cells (lower right) and his-
tiocytes (bottom): enlarged mesothelial cells (note the typical mesothelial texture of the cy-
toplasm!) exhibit nuclei displaced to the basal border of the cytoplasm; nuclei show cleaves 
and grooves and occasional prominent nucleoli (arrows). Note degenerating neoplastic cells 
(top) with their homogeneous darkly stained nuclei and eosinophilic cytoplasm. (Pap stain, 
high magnification).

Degenerating cells of both benign mesothelium and malignant mesothelial tumors may 
come along with eosinophilic cytoplasm and dark-staining nuclei; these changes should 
not be mistaken for metastatic squamous cell carcinoma.

Fig. 3.23A, B  Well-differentiated papillary malignant mesothelioma. 
Physical examination of a 47-year-old man revealed a large-sized hydrocele comprising firm 
nodular tumor masses. After centrifugation, the fluid sediment was processed providing Pap-
stained conventional smears.
Cytologic diagnosis: malignant well-differentiated papillary mesothelioma (the cytologic di-
agnosis was confirmed by histologic tissue examination after semilateral orchiectomy). 
A A sanguineous fluid sample from the tunica vaginalis testis contained numerous papilli-
form clusters showing a knobby contour and cores of homogeneous material (bottom) (lower 
magnification). B High magnification shows mild cellular atypias, lucid hyaline material, and 
psammoma bodies encased in the tumor cell clusters (right). 

Psammoma bodies encased in clusters of atypical mesothelial cells should not be consi
dered as an absolute indicator of malignancy.



2753.2  Pleural, Pericardial, Peritoneal, Tunica Vaginalis Testis: Malignant Lesions	�

3.23B3.23A

3.223.21

3.203.19



1

3

276 Chapter  3    Effusions

Fig. 3.24A–C  Epithelial mesothelioma versus metastatic carcinoma. 
A 69-year-old man presenting with dyspnea was found to have a right-sided pleural effusion 
with an otherwise uneventful clinical history. Direct sediment smears were stained with the 
Papanicolaou technique.
Tissue diagnosis (surgical biopsy): Epithelial mesothelioma.
A Cytologic detail: atypical epithelioid cells exhibiting nuclear cleaving and coarse chroma-
tin were accompanied by large signet-ring-like cells (arrows) and degenerating squamoid 
mesothelial cells (upper right). 
Tentative cytologic diagnosis was malignant mesothelioma. Metastatic adenocarcinoma 
could not be excluded by standard cytology, immunostains were useful to separate mesothe-
lioma from adenocarcinoma. B The vast majority of nonvacuolated and vacuolated atypical 
mesothelial cells showed unequivocal positivity for calretinin. C Only a few mesothelial cells 
expressed the epithelial marker Ber-Ep4. 

Fig. 3.25  Mesothelioma with sarcomatous component. 
An elderly male patient presented with a positive history of asbestos exposure. Cytology of a 
pleural fluid showed large pleomorphic malignant cells associated with abundant ill-defined 
and occasional fusiform cytoplasm (direct sediment smear, Pap stain, lower magnification). 
Tentative cytologic diagnosis: Sarcomatous mesothelioma. 
Tissue diagnosis by necropsy: Sarcomatous mesothelioma infiltrating pleural and abdominal 
cavity.
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Figs. 3.26 and 3.27 Adenocarcinoma. 

Fig. 3.26  Common aspect of adenocarcinomas: at very low magnification, adenocarcinomas 
are characterized by compact three-dimensional cell balls and papilliform clusters exhibiting 
fairly smooth border (pleural fluid, direct sediment smear, Pap stain).

Fig. 3.27A, B  Adenocarcinoma of lung. Picture detail focuses on cytomorphologic features 
of common adenocarcinoma. Immunocytochemistry is helpful in ascertaining the primary 
site of metastatic adenocarcinoma. A Monotonous population of adenocarcinoma cells oc-
curring both in papilliform clusters and isolated. Tumor cells show vacuolated cytoplasm and 
pronounced nucleoli. Malignant transformation is readily recognized by a high N/C ratio, ir-
regular nuclear borders, dense and coarse chromatin. Compare the morphology of carcinoma 
cells with that of benign mesothelial cells (arrows) (pleural fluid, direct sediment smear, Pap 
stain). B Positive nuclear immunostaining for TTF-1 proved pulmonary origin of the neoplas-
tic cells (Pap-prestained direct smear).

Fig. 3.28  Undifferentiated squamous cell carcinoma versus poorly differentiated 
adenocarcinoma. 
This case focuses on cytologic diagnostic dilemma between poorly differentiated neoplasms 
of different histogenesis. High magnification shows cell features that are indicative of a poor-
ly differentiated adenocarcinoma rather than of a poorly differentiated squamous cell carci-
noma: abundant vacuolated cytoplasm, coarse but loose atypical chromatin texture, huge 
nucleoli (pleural effusion, direct sediment smear, Pap stain). 
Tentative cytologic diagnosis: Poorly differentiated carcinoma of the large-cell type, most 
likely poorly differentiated adenocarcinoma.
Tissue diagnosis by necropsy: Metastatic nonkeratinizing squamous cell carcinoma of lung. 



2793.2  Pleural, Pericardial, Peritoneal, Tunica Vaginalis Testis: Malignant Lesions	�

3.283.27B

3.27A3.26



1

3

280 Chapter  3    Effusions

Figs. 3.29–3.32 Small-cell carcinoma. 
Small-cell carcinoma of lung from three different patients: each tumor was metastatic to the 
pleural serosa or invading the pleural cavity. Direct smears from the three fluid sediments 
were Pap-stained.

Fig.3.29  (case #1) Low magnification emphasizes that small-cell carcinoma may exfoliate 
extremely few cells into serous fluids, which are easily overlooked (arrows). Therefore, we 
recommend careful cytologic evaluation of any serous fluid specimen from patients found to 
have a small-cell carcinoma of the lung or lung cancer of undetermined histogenesis.
 
Fig. 3.30  (case #2) Pleural fluid from a second patient containing mainly isolated tumor 
cells exfoliated from an invading small-cell carcinoma (large arrows.). Higher magnification 
reveals numerous activated lymphocytes (small arrows) and occasional mesothelial cells (ar-
rowheads) as well. Cellular characteristics of small-cell carcinoma of the lung are overt (see 
Figs. 3.31 and 3.32). Please compare the tumor cells with lymphocytes and mesothelial cells 
regarding nuclear shape, size, chromatin, and cytoplasm. 

Fig. 3.31  (case #3) High magnification focuses on a small single-file arrangement of the 
tumor cells (arrow). Note features of small-cell carcinoma of the oat cell variant: pronounced 
nuclear molding, nuclear membrane irregularities, dense finely granular chromatin, scant 
cytoplasm. 

Fig. 3.32  (case #3) A last picture once again presenting the pathognomonic cell features of 
small-cell carcinoma of the oat cell variant, at very high magnification. Please keep in mind 
nuclear shape, salt-and-pepper chromatin, indistinct nucleoli, and scant cytoplasm (oil im-
mersion, magnification ×100).
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Fig. 3.33A–C  Small-cell carcinoma versus malignant lymphoma. 
An 83-year-old man with a history of B-CLL presented with ascites and pleural effusion. 
Image studies revealed a tumor mass in the lower abdomen. Direct smears were prepared 
from a pleural fluid sediment, and the specimens were Pap-stained. A The smears exhibited 
high cellularity but cytomorphology alone failed to differentiate between non-Hodgkin lym-
phoma and another small blue round cell tumor (higher magnification). Immunocytochemi-
cal stainings using Pap-prestained sediment smears were helpful in assessing the nature of 
the neoplasm. B Positive immunoreactivity of the tumor cells for CK8. C Positive nuclear 
immunoreactivity of the tumor cells for MIB-1 (proliferation index: 45%). Additional posi-
tive immunoreactivity of the tumor cells for CK18 and neuroendocrine markers is not shown.
Final diagnosis (FNAB of the abdominal mass and additional laboratory investigations): 
Metastatic undifferentiated small-cell carcinoma with neuroendocrine differentiation. 
Discussion: Negative immunostaining for CD20, CD3, and CD5 (not shown) excluded intra-
thoracic spreading B-CLL. Furthermore, small lymphocytic lymphoma would express nei-
ther cytokeratins nor endocrine markers and usually exhibit a very low proliferation index.
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Fig. 3.34  Keratinizing squamous cell carcinoma. 
Isolated highly atypical keratinized cells (lower right) occur together with laminated cell 
clusters (upper left) and necrosis (direct sediment smear from pleural fluid, Pap stain, higher 
magnification). 

Please check the appearance of isolated malignant squamous cells as compared with 
degenerating benign and malignant mesothelial cells (Figs. 3.2 and 3.22).

Figs. 3.35 and 3.36 Nonkeratinizing squamous cell carcinoma. 
A 54-year-old woman with a history of squamous cell carcinoma of the uterine cervix pre-
sented with pleural and pericardial effusions. Direct sediment smears were performed and 
Pap-stained.

Fig. 3.35  Cytologic specimens of the pleural and pericardial fluid contained compact three-
dimensional ball-like and papilliform cell clusters exhibiting sharp outlines and concentric 
lamination of the outermost cells (lower magnification). 

Fig. 3.36  High magnification (same case) emphasizes the characteristic peripheral cell ar-
rangement and the well-defined cell boundaries. Note fairly bland nuclear morphology in the 
clustered tumor cells, still malignant nuclear features become evident on isolated tumor cells 
(arrow). 

Sharply outlined tumor cell balls of squamoid origin should not be confused with the 
cell balls in malignant exudates caused by breast carcinoma (see Fig. 3.37). The ho-
mogeneously structured sharply defined cytoplasm and distinct cell lamination are key 
features of squamous cell carcinoma.

Figs. 3.37 and 3.38 Carcinoma of the breast: cytologic key features. 
 
Fig. 3.37  (case #1) Lower magnification shows the characteristic knobby contour of three-
dimensional spheres and papilliform clusters, indicating metastatic breast carcinoma (pleural 
fluid, direct sediment smear, Pap stain). 

Fig. 3.38  (case #2) High magnification highlights cellular morphology of breast carcinoma 
with particular emphasis on finely dispersed chromatin, nuclear molding and grooving, fre-
quently triangular cytoplasm, intracytoplasmic vacuoles and targetoid cells (arrows) (ascitic 
fluid, direct sediment smear, Pap stain).
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Fig. 3.39A, B  Carcinoma of the breast versus activated mesothelial cells. 
Peritoneal manifestation of a breast carcinoma in a 60-year-old woman. Ascitic fluid was 
processed using a conventional centrifuge, direct sediment smears were Pap-stained. A Com-
pare carcinoma cells (arrows) with interspersed mesothelial cells/histiocytes (arrowheads) 
with respect to N/C ratio, nuclear staining quality, and chromatin texture (high magnifica-
tion). B Conclusive diagnosis frequently depends on immunostaining. In the present case, 
nuclear positivity for estrogen receptor and progesterone receptor (the latter immunostain is 
not shown) confirmed mammary origin of the neoplastic cells (Pap-prestained smears).

Fig. 3.40  Carcinoma of the breast versus adenocarcinoma of the gastrointestinal tract. 
Laparoscopy in a 74-year-old woman suggested infiltrates of the peritoneal surfaces due to 
gallbladder cancer. Ascites sediment was directly smeared, specimens were Pap-stained. All 
cellular features, except for pronounced nucleoli and cytoplasmic vacuolization, indicated 
breast carcinoma in cytology. Further investigations of the gallbladder, including FNAB, 
provided no evidence of a gallbladder neoplasia (high magnification).
Final diagnosis: Metastatic breast carcinoma.

Fig. 3.41A, B  Lobular carcinoma of the breast. 
A 63-year-old woman with a history of metastatic lobular breast carcinoma presented with 
ascites. Direct sediment smears from ascitic fluid were Pap-stained. A The monomorphic 
appearance of the small-cell epithelial population is compatible with lobular mammary car-
cinoma (low magnification). B High magnification shows that features of individual lobular-
type carcinoma cells are akin to those of ductal breast carcinomas. Compare with Fig. 3.38: 
note the equivocal diagnostic value of mucoid cytoplasmic inclusions (left) and targetoid 
cells (not shown) distinguishing between the two breast cancer variants.
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Figs. 3.42–3.44 Pancreatic adenocarcinoma. 
Three different cases of pancreatic adenocarcinoma with their characteristic cell features in 
effusion cytology. Direct sediment smears of peritoneal fluids were Pap-stained.

Fig. 3.42  (case #1) Low magnification displays characteristic small to medium-sized papil-
liform and spherical tumor cell clusters; frequently distinct cellular palisading (center). Note 
isolated large tumor cells in the background (arrows). 

Fig. 3.43  (case #2) Higher magnification emphasizes the monomorphism and the small size 
of the cuboid and columnar neoplastic cells. Note distinct cellular palisading (bottom) and 
the cytoplasmic mucus (arrows) 

Fig. 3.44  (case #3) High magnification demonstrates nuclear clearing, bland chromatin, and 
bizarre nuclear shape (cleaving and folding) of the neoplastic cells. Note pink staining intra-
cytoplasmic mucus and thin mucoid strands in the background of the smear (arrowheads). 
Compare the morphology of the carcinoma cells with that of benign mesothelial cells (ar-
row).

Figs. 3.45 and 3.46 Gastric carcinoma. 
Effusion cytology of gastric carcinoma. Two different morphologic phenotypes are demon-
strated by direct sediment smears, Pap-stained specimens.

Fig. 3.45  (case #1) Admixture of signet-ring-like cells (arrow) is a characteristic feature of 
gastric carcinomas. The majority of the tumor cells appear solitary (pleural fluid, high mag-
nification). 

Fig. 3.46  (case #2) Another case from a patient with a history of gastric cancer shows the 
histiocytoid variant of gastric carcinoma in ascitic fluid cytology. The discrete carcinoma 
cells exhibiting vacuolated cytoplasm and histiocytoid nuclear features may be misinter-
preted as activated or neoplastic histiocytes. Histology of the primary tumor correlated with 
the current cytologic findings (high magnification).
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Figs. 3.47 and 3.48: Ovarian carcinoma: poorly differentiated. 
Two examples of high-grade ovarian adenocarcinoma from two patients. Direct sediment 
smears were Pap-stained.

Fig. 3.47  (case #1) Lower magnification exhibits characteristic tumor cell clusters: complex 
three-dimensional cellular clustering, abundant cytoplasm showing coarse vacuolization, and 
pronounced variability of nuclear size and shape.

Fig. 3.48  (case #2) High magnification shows nuclear pleomorphism, coarse clumping chro-
matin, and multiple large nucleoli. Psammoma bodies concealed between tumor cells are also 
present (lower left and bottom).

Fig. 3.49A, B  Ovarian adenocarcinoma: low-grade, papillary variant. 
An 88-year-old woman with a history of well-differentiated serous papillary ovarian car-
cinoma (pT1, G1) presented with a pleural effusion. Cytology and immunocytochemical 
properties are demonstrated using direct sediment smears (Pap stain). A Medium-sized 
monomorphic tumor cells are arranged in small papilliform clusters. The nuclei exhibit loose 
chromatin and clearing. Cytoplasmic vacuoles and nucleoli occur to a minor degree as com-
pared with poorly differentiated ovarian carcinoma (high magnification).
Comment: Other metastatic carcinomas, such as adenocarcinoma of lung or endometrium 
may share architectural and cellular features of low-grade ovarian carcinoma. B Strong posi-
tive immunoreaction for CA-125 and negativity for TTF-1 (the latter staining is not shown) 
indicate ovarian origin of the tumor (Pap-prestained smear).

Fig. 3.50  Endometrial adenocarcinoma: poorly differentiated. 
Monomorphic cell appearance, dense fine granular chromatin, faint hyperchromasia, and 
small nucleoli are hallmarks of adenocarcinomas of endometrial origin. The pleomorphic 
variant of endometrial carcinoma would share cellular features with many other adenocarci-
nomas spreading into serous cavities (pleural effusion, direct sediment smear, Pap stain, high 
magnification).

Fig. 3.51  Endometrial adenocarcinoma: well-differentiated. 
A 66-year-old woman presented with a history of endometrial carcinoma and recent pleural 
effusion. Direct sediment smears exhibited unambiguous tumor fragments of an adenocar-
cinoma. Nuclear features are comparable with those of poorly differentiated endometrial 
neoplasia as described above (higher magnification, Pap stain)

Caution
The lucid nucleoplasm, indistinct chromatin texture, nuclear indentations, dense 	
cyanophilic cytoplasm, and compact papilliform clusters and spheres simulate breast 
carcinoma.
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Fig. 3.52A, B  Small lymphocytic lymphoma/B-CLL. 
An 89-year-old woman with a history of chronic lymphatic leukemia diagnosed 3 years be-
fore presents with relapsing right-sided pleural effusions. Effusion cytology is required prior 
to readministering chemotherapy. Direct sediment smears are Pap-stained. A Overall cell pat-
tern of low-grade lymphocytic lymphoma may masquerade that of benign lymphocytosis in 
florid pleural tuberculosis (compare with Fig. 3.9). Still, neoplastic lymphocytes as presented 
show increased nuclear irregularities and a dense smudged chromatin as compared to benign 
lymphocytosis (higher magnification). B Immunostaining for the B-cell marker CD20 was 
very helpful in determining a correct diagnosis: all cells showed a positive reaction, indicat-
ing B-CLL (Pap-prestained smears).

Fig. 3.53A, B  Lymphoblastic non-Hodgkin lymphoma. 
A 9-year-old boy presented with a mediastinal tumor and a pleural effusion. Clinical and im-
aging results suspected malignant lymphoma. Pleurocentesis was performed initially in order 
to reach a preliminary diagnosis (direct sediment smears, Papanicolaou staining method). 
A Cytologic smears displayed small and medium-sized blastic cells exhibiting a small but 
distinct cytoplasmic rim, irregular nuclear shape, and large pleomorphic nucleoli (arrows) 
(lower magnification). 

Small malignant lymphoblasts share many features with benign small immature blast 
cells.

B A conclusive cytologic diagnosis of a T-lymphoblastic lymphoma could be established due 
to positive nuclear immunoreaction for TdT and for CD3 (the latter immunostaining is not 
shown). Note absent nuclear immunopositivity on small benign lymphocytes.
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Fig. 3.54  Hodgkin lymphoma. 
The lymphocytic population in a pericardial fluid of a patient with a clinical history of Mor-
bus Hodgkin showed a heterogeneous appearance in direct sediment smears. Highly atypical 
small to medium-sized lymphocytes are numerous. A few Reed-Sternberg cells (one is lo-
cated at the right) enable a definite diagnosis of pericardial infiltration from Hodgkin disease 
(Pap stain, high magnification).

Fig. 3.55A, B  Blastic non-Hodgkin lymphoma: large-cell type. 
A 52-year-old man presented with a right-sided pleural effusion. Direct sediment smears 
were Pap-stained.
Cytologic / immunocytochemical diagnosis: Blastic B non-Hodgkin lymphoma.
Histologic diagnosis from an excised lymph node: Diffuse large B cell lymphoma, centro-
blastic variant. 
A High magnification illustrates a highly pleomorphic discohesive cell population. The N/C 
ratio of the tumor cells is high and the nuclear lobulation is striking. Compare the tumor cells 
with a pair of benign mesothelial cells (arrow). B Strong immunopositivity for CD20. Meso-
thelial cells (paracentral left) remain unstained.

Fig. 3.56  Plasmacytoma: immature variant. 
Recent pleural effusion in an elderly woman suffering from multiple myeloma. Immature 
plasmacytoid cells display eccentrically positioned nuclei surrounded by a strongly baso-
philic cytoplasm; dense granular chromatin, and very prominent nucleoli. Vague paranuclear 
clearing is occasionally detected (arrows) (direct sediment smear, MGG stain, high magni-
fication).

Fig. 3.57A, B  Pleural myelogenic sarcoma in a patient suffering from chronic myeloic 
leukemia. 
Pleural fluid of a patient with a history of chronic myeloic leukemia yielded cellular direct 
sediment smears, which were stained according to MGG. A Cytologic specimens exhibiting 
a variegated cell pattern composed of myeloic cells in different stages of maturation. Note 
dense and partly vacuolated cytoplasms and pleomorphic nuclei exhibiting a coarse chroma-
tin texture (higher magnification). B Positive immunostaining for myeloperoxidase is useful 
in distinguishing between myeloid neoplasm and malignant lymphoma.
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Fig. 3.58A, B  Pseudomyxoma peritonei. 
A 48-year-old man presented with a swollen belly caused by intraperitoneal fluid. The patient 
did not complain of any additional discomfort. The viscous aspirate was directly smeared 
onto glass slides and Pap-stained.
Cytologic diagnosis: Pseudomyxoma peritonei: low-grade mucinous adenocarcinoma.
Final diagnosis (subsequent to laparotomy and microscopic tissue examination): Pseudo-
myxoma peritonei evolved by dissemination of a well-differentiated mucin-producing cyst-
adenocarcinoma of the appendix. 
A The micro-photograph at low magnification shows a few epithelial cells with abundant 
foamy cytoplasm (arrows) embedded in mucinous masses. B High magnification focuses on 
the morphology of isolated well-differentiated tumor cells exhibiting vacuolated cytoplasm 
and minor nuclear irregularities. One small tumor cell cluster is also present (arrow). 

Figs. 3.59 and 3.60 Amelanotic malignant melanoma: cytologic key features. 
Metastatic malignant melanoma in an elderly man. Cytology of a pleural fluid reveals tumor 
involvement of the serous membranes (direct sediment smears, Pap stain).

Fig. 3.59  High magnification demonstrates cytologic hallmarks of malignant melanoma 
cells: draw your attention to cellular size, abundant eccentric cytoplasm, prominent nucleoli, 
nuclear grooves, nuclear inclusions (arrowheads), and compare with unequivocal benign his-
tiocytes (arrows).
 
Fig. 3.60  The neoplastic cells show strong positive immunoreaction for melanoma-typical 
markers; HMB-45 is actually demonstrated (Pap-prestained smear).

Fig. 3.61  Melanophages versus pigmented malignant melanoma cells. 
A female patient with a history of malignant melanoma presented with ascites. Until then, 
there was no evidence of tumor spread. Cellular ascitic fluid exhibited exclusively discohe-
sive cells loaded with pigment granules; its structure and color suggested melanin pigment, 
and Prussian blue staining for iron on a Pap-prestained smear provided a negative reaction 
(higher magnification). 
Cytology: All cells are assumed to be melanin-loaded macrophages. Scattered malignant 
melanoma cells of histiocytoid appearance may be present as well but cannot be visualized 
by standard microscopy. However, the particular cytologic findings suggest melanoma inva-
sion into the abdominal cavity.
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Fig. 3.62  Renal clear cell carcinoma versus histiocytes. 
A 72-year-old man presented with a history of renal adenocarcinoma and ascites. Tumor 
cells, isolated and arranged in loose sheets, occur in direct sediment smears from ascitic fluid. 
Cellular grouping, pronounced nuclear cleaving, and finely granular chromatin are consistent 
with a well-differentiated clear cell renal cell carcinoma. Previous histology of the primary 
tumor correlates well with these cytologic findings (Pap stain, lower magnification)

One should keep clearly in mind that it is practically impossible to differentiate between 
clear carcinoma cells and activated histiocytes using ordinary microscopy.

Fig. 3.63  Seminoma. 
Undifferentiated large tumor cells in a fluid from the tunica vaginalis testis. Distinguishing 
seminoma from blastic lymphoma and undifferentiated large-cell carcinoma is very difficult 
based on cytology of serous exudates unless an appropriate panel of antibodies is applied 
(higher magnification, Pap stain). 
Final diagnosis in the current case: Seminoma of testis.
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Section 3.3 
Effusions, Aspiration and Washing

Peritoneal Cavity

Cul-de-Sac

Douglas Pouch

3.3.1  Introduction

Several comprehensive and pertinent publications on perito-
neal washing cytology are available [3, 14, 20, 23, 26, 27, 
28].

3.3.1.1  Purpose of Peritoneal Fluid Examination

zz Cytologic examination of peritoneal fluids is regarded as 
an useful adjunct to multiple peritoneal biopsies at pri-
mary and second-look surgical procedures.
zz Detection of microscopic peritoneal spread of primaries 
from different organs, particularly of gynecologic malig-
nancies.
zz Staging and classification of ovarian carcinoma, particu-
larly in addition to initial surgical staging in patients with 
presumed stage I and II ovarian cancer.
zz Evaluation of the effect of a previous treatment in patients 
with ovarian malignancy, in line with second-look opera-
tions. If the patient is disease-free in peritoneal fluid cy-
tology, chemotherapy may be discontinued.

3.3.1.2  Sampling Techniques [12]

zz Collection of free ascitic fluid as an adjunct to laparosco-
py or laparotomy. 
zz Culdocentesis means needle aspiration of fluid from the 
cul-de-sac by transvaginal puncture. 

zz Saline lavage of the pouch of Douglas or of selected areas 
of the peritoneal surface after the abdomen has been 
opened. Samples for cytologic examination should be 
taken prior to surgical biopsies and resections.
zz Direct peritoneal scraping or brushing during laparoscopy 
allows targeted sampling from the peritoneal surface. 
zz Laparoscopic cytology has high sensitivity and specificity 
[4].

Caution
Technical procedure at diagnostic hysteroscopy may be 
responsible for contamination of the peritoneal cavity 
with malignant cells when tumor cells are squeezed 
through the lumen of the fallopian tubes, sporadic 
atypical or frankly malignant cells may be encountered 
in abdominal fluid specimens. 

3.3.1.3  Processing of Cytologic Material 

Various methods are used in order to process fluid speci-
mens. The advantages, disadvantages, and comparative stu
dies of the various methods are described in many studies in 
the literature. Specific methods may be individually pre-
ferred for subsequent analyses. A few selected reports have 
been cited [25, 21, 22]. 

We have already described the different laboratory meth-
ods in Sect. 3.1.1.1 “Processing of Cytologic Material,” p. 
241.
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3.3.1.4  Psammoma Bodies 

Laminated, calcified debris is known as psammoma body. 
The elements appear as rounded bodies with concentric rings 
and are generally stained deep blue. They are found in peri-
toneal fluids produced by many different benign and malig-
nant lesions [18] (see also Sects. 3.3.5, p. 302, 3.3.7, p. 303 
and 3.2.4.1, p. 271).
 

Caution
Psammoma bodies – isolated or as epithelial inclusions 
– should not be considered diagnostic for malignancy

3.3.2  Benign Sheets from the Mesothelial 
Layer (Figs. 3.64 and 3.65) 

Accelerated peritoneal washing may cause detachment of 
large mesothelial cell sheets.
 
Microscopic Features
Hallmarks: 

{{ The cohesive sheets composed of flattened cells may 
reach an impressive size.
{{ The low N/C ratio is caused by an abundant polygonal 
clear cytoplasm.
{{ Centrally placed pale nuclei, bizarrely cleaved and 
folded, reveal an accentuated nuclear membrane, an 
indistinct chromatin pattern, and a distinct nucleolus. 
Some authors refer these cells to as daisy cells. 

 
Differential Diagnosis	  
zz Large sheets may fold and resemble papillary structures. 
zz In most cytologic preparations from peritoneal fluids, de-
generate cellular elements with smeared nuclei are pres-
ent. The condensed chromatin is darkly stained and tight-
ly packed together. The chromatin cords should not be 
misread as a manifestation of small-cell cancer (Fig. 
3.66).
zz Intermediate and superficial squamous cells may origi-
nate from vaginal epithelium aspirated by culdocentesis. 
Content from a dermoid cyst harboring squamous cells 
would additionally be characterized by cystic background 
with foam cells and debris.

Caution
zz Degenerate mesothelial cells in combination with 

eosinophilic cytoplasm may mimic atypical squa-
mous cells.
zz Hyaline globules surrounded by activated histio-

cytes/mesothelial cells may give rise to diagnostic 
confusion with low-grade adenocarcinoma or ade-
noid cystic carcinoma (Fig. 3.67).

3.3.3  Epithelial Cells Derived from the 
Fallopian Tube and Fimbriae (Fig. 3.68)

zz Ciliary tufts are anucleated fragments of ciliated cells 
originating from the fallopian tube.
zz Detached ciliary tufts occur more frequently in peritoneal 
washings than in fluids from the pouch of Douglas. The 
shedding of ciliated cells from the fallopian tubes is most 
likely to occur during the luteal phase of the menstrual 
cycle [24]. 
zz In rare cases, ciliary tufts may originate from a ruptured 
hydrosalpinx or ectopic pregnancy.
zz Well-preserved large columnar cells lying discretely or in 
small clusters with tight palisading derive from the epi-
thelium of the fallopian tube and especially the fimbriae. 
Suspicion or misdiagnosis of a well-differentiated papil-
lary neoplasm is possible if these cells lack cilia and ex-
hibit large activated nuclei including nucleoli (Fig. 3.68).

Caution
zz Well-preserved and palisading cells from epithelium 

of the fallopian tubes and fimbriae in tightly packed 
clusters could mislead to a tumor diagnosis of papil-
lary variant.
zz Ciliated carcinoma cells have been described as an 

extreme rarity [7].

3.3.4  Spillage of Cyst Content into  
the Abdominal Cavity

Pathogenesis and Microscopic Features
zz Peritoneal aspirates and washings may occasionally con-
tain cystic properties, due to spillage of cyst content into 
the abdominal cavity. Abdominal cystic lesions may un-
dergo spontaneous rupture or may be accidentally da
maged during surgical intervention. 

−− Cystic content is characterized by large foamy histio-
cytes with phagocytosis, and cellular debris. 

−− The typical mixed cell pattern of a genuine body cavity 
fluid is not present (see Sect. 3.1.2 “Benign Effusion: 
NOS,” p. 242) (Fig. 3.11).

zz In sediment smears with a mixture of cells from cyst con-
tent and numerous cells from common ascitic fluid, it is 
impossible to establish a proper cytologic diagnosis of a 
cystic lesion. 
zz Besides peritoneal cysts without epithelial content and of 
uncertain etiology, cystic fluids may be encountered that 
present a distinct epithelial cell population allowing a pre-
cise classification of the cystic lesion:

−− Follicle cyst/secondary follicle (Fig. 3.69). Crowded 
follicular epithelial cells, occasionally encasing an egg 
cell. 

−− Simple serosal cyst of adnexa. Detached ciliary tufts.
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−− Serous cystadenoma. Regular epithelial clusters of cu-
boidal cells with bland nuclei. The cells exhibit 
BerEp-4 immunopositivity.

−− Mucinous cystadenoma (Fig. 3.70). Regular epithelial 
clusters of mucinous cells, basally located nuclei, dis-
tinct cellular palisading. 

−− Dermoid cyst. Benign squamous cells of the intermedi-
ate and superficial type. Differential diagnosis: culdo-
centesis may be contaminated with squamous cells 
from the vaginal epithelium.

−− Endometriotic cyst. Huge amount of debris intermin-
gled with hemosiderophages is the most distinctive 
finding in cystic endometriotic lesions. A well-pre-
served epithelial component is rarely present: densely 
and three-dimensionally clustered small to medium-
sized cells exhibit irregular nuclei with an indistinct 
chromatin pattern. Immunocytochemical expression of 
BerEp-4 and hormone receptors on well-preserved epi-
thelial cells.

−− Mesothelial cyst. Single cells and a few clusters of typ-
ical mesothelial cells, immunocytochemically positive 
for calretinin.

−− Hydatid cyst (Fig. 3.71). Characteristic hooklets, scoli-
ces, and chitin masses may been countered in perito-
neal washings/aspirates after spontaneous or inadver-
tent disintegration of an abdominal echinococcal cyst. 

3.3.5  Endosalpingiosis (Fig. 3.72)

Synonyms: Benign müllerian inclusions, inclusion cysts, be-
nign glandular inclusions.

Pathogenesis and Microscopic Features
The pathogenesis of this entity is unclear; the two mecha-
nisms most often cited include mesothelial metaplasia and 
secondary implantation of tubal mucosa on the serosal sur-
face [27]. Macroscopically, the lesions are seen as small 
cysts or protrusions on the surface of the ovary, uterus, and 
the pelvic and omental serosa. 

Peritoneal mesothelium covering the ovaries includes the 
germinal epithelium, which retains the embryonic potentiali-
ties of müllerian epithelium and is capable of differentiating 
into many diversified structures [3]. Batt and colleagues in-
terpret the lesion as choristoma composed of müllerian re-
mains incorporated within otherwise normal organs during 
organogenesis [2]. 

{{ Hallmarks: Microcalcifications and definite psammo-
ma bodies mostly incorporated into small cohesive 
rounded aggregates or papillary clusters of mesothelial 
cells.
{{ The cells are uniform but vary in size from cluster to 
cluster, and are more likely to show a high N/C ratio. 

{{ The nuclei are round and smooth with occasional in-
dentations. 
{{ The chromatin is fine and evenly distributed. 
{{ Large nucleoli may be observed in activated cells.

Differential Diagnosis
zz Groups of hyperplastic mesothelial cells sealing psam-
moma bodies are morphologically identical to endosal-
pingiosis.
zz Endosalpingiosis with strongly reactive cells forming dis-
tinct papillary cell clusters may lead to an erroneous posi-
tive diagnosis of low-grade papillary neoplasm.
zz Making a definite diagnosis is often a problem due to the 
scarcity of the target cell groups.

Immunocytochemistry
Cells of endosalpingiosis may stain positively for the meso-
thelial marker calretinin and for the epithelial cell marker 
BerEp-4. 

3.3.6  Endometriosis (Fig. 3.73)

Definition
Endometriosis is the ectopic endometrium most frequently 
implanted in the pelvic serosa and on the surface of pelvic 
organs but also involves adjacent connective tissue.

Microscopic Features and Differential Diagnosis
{{ Hallmarks: Hemosiderophages are the most distinctive 
finding, in most cases along with cellular debris.
{{ It is unusual to find endometrial epithelial cells or even 
stromal cells in peritoneal washings. If present, these 
cellular elements are safely diagnostic. Endometrial 
glandular cells appear as tight clusters of small or me-
dium-sized cells with scant cyanophilic cytoplasm. 
The nuclei are wrinkled and show a distinct membrane 
and a tiny nucleolus. The chromatin is granular and 
evenly distributed.
{{ A tendency to squamous metaplasia may be detected: 
glandular cells transform into immature squamous 
cells with large polygonal cytoplasm, they are arranged 
in cobblestone fashion.

Glandular endometrial cell groups composed of enlarged re-
active cells could lead to a false-positive diagnosis of low-
grade endometrial adenocarcinoma. However, well-differen-
tiated endometrial carcinoma are unlikely to spread into the 
abdominal cavity. Obtaining the whole clinical history and a 
review of histologic material is essential in such cases (Fig. 
3.76). A large-scale study on endometrial carcinoma in peri-
toneal washings was published in 2000 by Mai Gu and coau-
thors [6].
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Caution
Many conditions with previous leakage of blood into 
the peritoneal cavity must be expected to yield hemo-
siderin-laden histiocytes. Thus, the finding of hemosi
derophages in cytologic preparations of peritoneal flu-
ids is nonspecific but may indicate endometriosis. 

3.3.7  Low-Grade Serous (Papillary) Tumors  
of the Ovary and Peritoneum

General Comments
zz Borderline serous tumors (Figs. 3.74 and 3.75) of ovary 
and peritoneum are tumors of low malignant potential; 
they are histologically noninvasive and behave in a be-
nign fashion. However, pelvic recurrence and occasional 
transformation into invasive carcinoma may occur. 
zz Well-differentiated adenocarcinomas (Fig. 3.77) are his-
tologically invasive and have an unfavorable outcome 
[19]. 
zz In general, the definite assessment of the biological be-
havior of a low-grade tumor is dependent on histologic 
investigations after complete surgical staging.
zz The content of accidentally punctured or ruptured cysts 
with benign serous or mucinous epithelium gives rise to 
diagnostic problems with well-differentiated ovarian car-
cinoma (Fig. 3.70).
zz Tumors with innumerable psammomatous calcifications 
are referred to as psammocarcinoma. It is a rare subset of 
serous carcinomas that can easily be recognized in cyto-
logic preparations although the cellular morphology is 
bland. These tumors have a favorable prognosis.
zz A large-scale study on endometrial carcinoma in perito-
neal washings was published in 2000 by Mai Gu and co-
authors [6]. 

Microscopic Features and Differential Diagnosis 
{{ Borderline serous tumors (Figs. 3.74, 3.75A, 3.75B) 
are cytologically characterized by large cohesive 
rounded, pseudopapillary, or branching papillary clus-
ters with smooth borders. Cells exhibit variable deg
rees of atypia with nuclear molding, finely granular 
chromatin, indistinct hyperchromasia, and variable 
nucleoli.

zz Reactive mesothelial disorders and their distinction from 
low-grade noninvasive and invasive serous tumors is of-
ten impossible from cytomorphologic features alone be-
cause the cells are morphologically and embryologically 
similar. 
zz However, the cytoarchitecture and single cell morphology 
may aid in differentiating borderline tumor from invasive 
neoplasm [5]. Serous adenocarcinomas (Fig. 3.77), com-

pared to borderline tumors, show cell clusters and papillae 
that are smaller and less cohesive, exhibiting irregular 
outlines. More single cells can be found. The cells are 
more pleomorphic, the nuclei exhibit various shapes and 
sizes, coarser chromatin, and larger nucleoli. 
zz Low-grade ovarian carcinoma is also difficult to differen-
tiate from low grade endometrial carcinoma (Fig. 3.76).

Additional Analyses
Immunocytochemistry
zz A panel of antibodies against calretinin, epithelial marker 
BerEp-4, estrogen, and progesterone receptor has a  
high sensitivity and specificity in discriminating perito-
neal mesothelioma from ovarian carcinoma, primary pap-
illary neoplasm of the peritoneum, and metastatic cancer 
[1]. 
zz Well-differentiated endometrial carcinomas have no  
discriminatory immunopattern against ovarian carcinoma.

DNA Ploidy
zz DNA ploidy by image cytometry (ICM-DNA) may pro-
vide important information on the biological behavior of 
low-grade neoplasms cytologically diagnosed from peri-
toneal fluids. ICM-DNA is of prognostic significance, 
particularly for peritoneal implants. 
zz Aneuploidy has been shown to be common in invasive 
ovarian adenocarcinoma but rare in borderline tumors 
(Fig. 3.75C). Aneuploidy in a low-grade tumor of cyto-
logically equivocal malignancy could be considered an 
indicator of invasion or at least increased malignant po-
tential [8, 10, 11, 15]. 

Caution
In many of the low-grade neoplasms, the tumor cells 
occur unfortunately in tightly packed aggregates and 
nuclei are superimposed. Isolated tumor cells are often 
too sparse for a reliable quantitative DNA assessment 
by ICM. 

Molecular Genetics
Osterberg and coauthors report distinct chromosomal aberra-
tions that might characterize a subgroup of borderline ovar-
ian tumors with increased malignant potential [16]. 

3.3.8  Rare Gynecologic Tumors

Uterine neoplasms of endometrial and nonendometrial ori-
gin, carcinoma of the fallopian tube, sex cord-stromal tu-
mors, germ cell tumors, soft tissue tumors, lymphoma, and 
others are rarely encountered in aspirations and washings of 
the Douglas pouch.
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3.3.8.1  Squamous Cell Carcinoma

Cytomorphologic properties of squamous cell carcinoma, as 
a rare event of metastatic cervical cancer, are described in 
Sect. 3.2.3.1.1, “Squamous Cell Carcinoma,” p. 265 and in a 
paper by Zuna and coworkers [28].

3.3.8.2  Malignant Mixed Mesodermal Tumor 

Malignant mixed mesodermal tumors (Fig. 3.78) originate 
mainly from the endometrium but may also be observed as 
primary ovarian neoplasm. In many patients, the müllerian 
tumors exfoliate adenocarcinoma cells into the peritoneal 
cavity, in a minority together with sarcomatous cells, and in 
rare cases sarcomatous cells alone. 

{{ The adenomatous components appear as high-grade 
carcinoma composed of large polymorphic cells in-
cluding coarse chromatin and pleomorphic nucleoli. 
Sarcoma cells are large, elongated, and loosely clus-
tered.

3.3.8.3 Granulosa Cell Tumor 

Granulosa cell tumors (Fig. 3.79), as a special entity of sex 
cord-stromal tumors, may have a pseudopapillary pattern 
that can be confused with papillary ovarian tumors. 
However, identification of cellular characteristics of this tu-
mor type can resolve most cases. 

{{ Hallmarks: The cells of adult granulosa cell tumors ex-
hibit pale and folded nuclei, and a longitudinal groove 
along the length of the nucleus is characteristic. The 
cytoplasm may be vaguely visible. 
Rosettes and glandular structures containing globular, 
amorphous material correspond to Call-Exner bodies 
[17].

3.3.9  Cancers in Peritoneal Washings 
Originating from Various Extragenital 
Organs 

The cytology of gastrointestinal malignant lesions in perito-
neal washings is discussed in a report by Martin and Goell-
ner [13]. 

Cytomorphologic descriptions relating to the most fre-
quent tumors encountered in abdominal fluids are given in 
Section 3.2.3 “Metastases into Serous Membranes,” p. 263. 
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Figs. 3.64 and 3.65 Sheets of normal mesothelial layer. 
Cytologic appearance of mesothelial sheets in Douglas lavage, the cytologic specimens origi-
nate from two separate patients (direct sediment smears, Pap stain). 

Fig. 3.64  (case #1) Lower magnification: a large-cell sheet of mesothelial origin exhibiting 
typical folding. 

Fig. 3.65  (case #2) High magnification highlights cellular morphology: bland chromatin, 
pronounced nuclear membrane exhibiting marked cleaving and folding, usually distinct nu-
cleoli. Mesothelial cells are called daisy cells if the nuclei are bizarrely folded (arrow).

Fig. 3.66  Poorly preserved mesothelial cells versus malignant neoplasia. 
Degenerating mesothelial cells in Douglas lavage frequently get smeared and/or tightly clus-
tered during sediment processing. Dense cytoplasm and deeply stained nuclei should not lead 
to an incorrect diagnosis of malignancy (direct sediment smear, Pap stain, lower magnifica-
tion).

Fig. 3.67  Mesothelial spheres including hyaline globules versus adenocarcinoma. 
Fluid from cul-de-sac. Direct sediment smears were Pap-stained. A compact, sharply outlined 
sphere is composed of activated mesothelial cells enclosing a hyaline globule (left). Focusing 
the center reveals planes of cells. The ball-like cluster could be misinterpreted as a microfrag-
ment from a well-differentiated adenocarcinoma; however, the nuclei show completely bland 
morphology (high magnification). 

Fig. 3.68  Cells from fallopian tubes and fimbriae. 
A 76-year-old woman with a history of well-differentiated endometrial adenocarcinoma was 
referred to the hospital for a second-look laparoscopy. Direct sediment smears from perito-
neal washing contained few compact papilliform clusters composed of regularly arranged 
cuboid to columnar cells. Note squeezed and overlapping nuclei comprising prominent nu-
cleoli (high magnification, Pap stain). 
Comments: Key feature for a correct diagnosis are the cilia on the free surface of the super-
ficial lining cells (arrows). Misdiagnosing a low-grade papillary neoplasm must be avoided. 
In this case, benign ciliated epithelial clusters were completely absent in the primary well-
differentiated adenocarcinoma of endometrium.

Fig. 3.69  Human egg cell in a Douglas lavage. 
The oosphere, escaped from a secondary follicle, is surrounded by a pale corona and by an 
outer coat of densely packed follicular epithelial cells. The nucleus and nucleolus of the egg 
cell are marked with short arrows and an elongated arrow, respectively. Mesothelial cells in 
the background are numerous (direct sediment smear, Pap stain, high magnification).
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Fig. 3.70  Ruptured ovarian mucinous cystadenoma. 
An elderly woman underwent laparoscopic investigation for a unilocular adnexal cystic le-
sion. Cytology from the sanguineous Douglas lavage revealed several clusters composed of 
palisading mucinous columnar cells and goblet cells. Foam cells in the background (arrow) 
indicate spillage of cyst content into the peritoneal cavity (Pap stain, high magnification).
Comment on cytologic findings: Efficient communication between surgeon and cytologist is 
of utmost importance to eliminate a potential false diagnosis of low-grade mucinous adeno-
carcinoma with peritoneal spread. 
Tissue diagnosis (extirpation of the cystic mass): Mucinous cystadenoma of the ovary.

Fig. 3.71A, B  Ruptured hydatid cyst located at the liver periphery. 
Peritoneal fluid intermingled with the content of a disintegrated cystic lesion located at the 
liver periphery was obtained during laparoscopy in a 20-year-old woman. Pap-stained direct 
sediment smears were available for microscopy. A Lower magnification shows chitin masses 
(upper right) in a background composed of histiocytes and mesothelial cells. B Multiple sco-
lices (high magnification) confirm the diagnosis of hydatid cyst (of liver).

Spontaneous or inadvertent rupture of cystic lesions during intraabdominal surgical in-
tervention may cause major cytodiagnostic pitfalls if operating surgeons fail in prompt 
interdisciplinary communication. 

Fig. 3.72  Endosalpingiosis. 
A compact papilliform cluster composed of activated mesothelial cells and several concentri-
cally laminated psammoma bodies indicate endosalpingiosis. The nuclei are bland; however, 
it may be difficult to exclude a low-grade papillary neoplasm (fluid from cul-de-sac, direct 
sediment smear Pap stain, high magnification).
Follow-up: Both cytologic and histologic evaluations of the uterus and adnexa revealed no 
malignant disorder.

Fig. 3.73  Endometriosis. 
A 26-year-old woman presenting with a history of endometriosis. Cytology of a Douglas 
fluid disclosed further manifestation of extrauterine spreading endometrial tissue. The pic-
ture illustrates a cluster of degenerating endometrial cells, both fresh and long-standing red 
blood cells, and degenerating macrophages (upper right) containing coarse granules (most 
likely hemosiderin; iron staining was not performed) (direct sediment smears, Pap stain, high 
magnification).
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Figs. 3.74 and 3.75 Borderline serous tumor of the ovary. 
Two cytologic examples of borderline serous ovarian tumors are presented.

Fig. 3.74  (case #1) Lower magnification shows numerous small papilliform clusters com-
posed of monomorphous epithelial cells with minor atypias. The tumor clusters contain a 
great many psammoma bodies (peritoneal washing, direct sediment smear, Pap stain). 
Cytology: Monomorphic cell appearance, bland chromatin, small but distinct nucleoli, cyto-
plasmic vacuoles, and psammoma bodies cytologically suggest low-grade serous neoplasia 
of the ovary or peritoneum. 
Final diagnosis (laparotomy and tissue examination): Borderline serous tumor of the ovary. 

Fig. 3.75A–C  (case #2) The second borderline tumor of the ovary was initially detected 
in the fluid from cul-de-sac of a 47-year-old woman. Laparoscopic investigation disclosed 
a cystic adnexal disorder. Direct sediment smears produced from the aspirate were Pap-
stained. A The serous ovarian borderline tumor shows a very similar cytoarchitecture to that 
of the first patient (low magnification). B A picture in extremely high magnification illustrates 
cellular details of this tumor type. Note the fine granular and dense chromatin texture, and the 
distinct nucleoli (oil immersion, magnification ×100). C ICM-DNA of case #2: The diploid 
DNA distribution pattern of the tumor cell population may be indicative of a benign course 
of the disease (Pap-prestained Feulgen stain, Ahrens Cytometrie-System).
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Fig. 3.76  Low-grade adenocarcinoma: ovarian versus endometrial origin. 
Douglas fluid from an elderly woman was referred to cytology without clinical information. 
High magnification from a direct sediment smear (Pap stain) displays papilliform clusters 
consisting of slightly atypical epithelial cells: loss of nuclear polarity, varying nuclear size, 
occasional highly irregular nuclear outline (arrow), and dyschromasia of the nucleoplasm. 
Additional psammoma bodies are not shown. Compare tumor cell morphology with that of 
benign mesothelial cells (arrowhead) in particular noting the different staining quality of 
benign and malignant nuclei!
Tentative cytologic diagnosis: Ovarian borderline tumor or low-grade adenocarcinoma of 
the ovary. 
Tissue diagnosis: Well-differentiated adenocarcinoma of the endometrium. 

Low-grade epithelial neoplasms originating from the ovary and endometrium may share 
the same cellular features.

Fig. 3.77  Metastatic adenocarcinoma of the ovary, clear cell variant. 
High magnification shows a discohesive tumor cell population predominantly composed of 
large cells exhibiting enlarged nuclei, prominent and pleomorphic nucleoli, and distinct clear 
cytoplasm (Douglas lavage, direct sediment smear, Pap stain). 
Tentative cytologic diagnosis: Adenocarcinoma, clear cell variant. The abundant clear cyto-
plasm may raise suspicion of another primary tumor site than the ovary, such as renal cell 
carcinoma. 
Final diagnosis (histology, clinical and imaging results): Metastatic adenocarcinoma of the 
ovary, clear cell variant. 

Fig. 3.78  Malignant mixed mesodermal tumor. 
Peritoneal lavage of an elderly woman contained crowded aggregates of pleomorphic neo-
plastic cells (direct sediment smears, Pap stain, lower magnification). 
Tentative cytologic diagnosis: Undifferentiated carcinoma of unclear primary origin. 
Histology from a large ovarian mass revealed a müllerian tumor of heterologous variant. 
Comment: Rescreening of the cytologic specimens provided no evidence of a sarcomatous 
component.

Fig. 3.79  Granulosa cell tumor. 
Long-term tumor follow-up using periodical peritoneal washings in an elderly woman with a 
clinical history of granulosa cell tumor. Direct sediment smears from the latest washing dis-
play the typical cytologic features of granulosa cell tumor: pale nuclei exhibiting wrinkling 
and folding occasionally combined with longitudinal grooves. The cytoplasm is clear and 
peripherally fading (Pap stain, high magnification).
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Section 3.4 
Effusions

Synovial Fluids

General Comments
zz Synovial fluid functions as a lubricant for joints but is also 
responsible for nutrient supply to the articular cartilage. 
Normally, synovial fluid accumulates only a film coating 
the cartilaginous surface of the joints. Increased fluid is 
always sign of a pathologic process. 
zz Cytologic findings in fluid microscopy may render defini-
tive diagnosis in a variety of joint diseases such as malig-
nancies, infections, or pathogenic crystalloid deposits. 
Osteosarcoma (Fig. 3.80) is presented as representative of 
a small group of malignant neoplasms that may occur in 
synovial fluids. 
zz Examination of native preparations (wet cover-slipped) 
from fresh fluid sediments should always be performed as 
an initial test for the detection or exclusion of crystals by 
means of birefringence and polarized light microscopy.
zz Synovial fluid leukocyte count is considered to be of po-
tential help as a discriminator of certain types of arthritis 
[12].
zz Several reports in the literature document the value of cy-
tologic evaluation of synovial fluids and suggest guide-
lines accordingly [5, 7, 9, 11, 15, 24].

3.4.1  Normal and Pathologic Synovial Fluid: 
Macroscopy and Microscopic Features 

3.4.1.1  Normal Synovial Fluid (Fig. 3.81)

Normal synovial fluid is highly viscous, transparent, and am-
ber in color. 

{{ It contains a small number of leukocytes, histiocytes, 
and synovial-lining cells. The latter resemble mesothe-
lial cells, their morphology is described in Sect. 3.1.2, 
p. 242. 
{{ The background of the cytologic preparations is flimsy, 
exhibiting eosinophilic or cyanophilic staining with the 
Pap method.

3.4.1.2  Osteoarthritis and Trauma: Mature 
Cartilage Cells (Figs. 3.82 and 3.83)

Chondrocytes may be encountered in fluids from joints with 
degenerate cartilage of various etiologies. The cartilage cells 
occur singly or in small groups and are frequently embedded 
in cartilaginous matrix. 

{{ Chondrocytes contain small, round, dark-stained, pyk-
notic nuclei. The nuclei are often multiple.
{{ The cytoplasm is pale and vacuolated surrounded by a 
capsule-like dense rim of cartilage. 
{{ An inflammatory infiltrate may occur. 
{{ Debris, proteinaceous background and hemosidero-
phages may be seen particularly in patients suffering 
from traumatic arthritis.
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3.4.1.3  Inflammation and Infection

3.4.1.3.1  Aseptic Inflammatory Process 
An aseptic inflammatory process shows greatly increased 
number of neutrophils and sporadic eosinophils, lympho-
cytes and histiocytes. The cellular composite in chronic in-
flammatory disorders is similar to that in effusions of other 
body cavities; synovial lining cells, leukocytes and histio-
cytes are evident.

3.4.1.3.2  Infectious Arthritis 
Infectious arthritis is caused by different microbiologic 
agents such as bacteria, virus, fungi, and worms. Organisms 
are readily identifiable by special staining methods (Gram, 
periodic acid Schiff, Grocott). 
zz Septic arthritis is associated with a gray or purulent aspi-
rate comprising abundant neutrophilic granulocytes, 
granulocytic detritus, and degenerating synovial cells.
zz Tuberculous arthritis may be characterized by a mixed 
leukocytic cell pattern including a variable number of 
lymphocytes, caseous necrotic debris, and occasional epi-
thelioid cells [20]. Acid-fast bacilli are rarely detected in 
cytologic smears stained with the Ziehl-Neelsen method.
zz Chlamydial polyarthritis is referred to as Reiter syn-
drome. Chlamydial cytoplasmic inclusions may be found 
in activated synovial cells [15]. The inflammatory infil-
trate consists of lymphocytes and histiocytic cells, and is 
at a later stage completed by neutrophils. T-lymphocyte 
enumeration is considered to be useful to distinguish in-
flammatory joint effusion in chlamydial infection from 
that in rheumatoid arthritis [16].
zz Hydatid disease rarely shows joint involvement; howev-
er, it is occasionally observed in countries with endemic 
Echinococcosis. The articular disorder is caused by se
condary extension from the adjacent bone but hematoge-
nous spread may also occur [2, 19, 25]. For morphologic 
features and diagnostic cautions, see Sect. 9.1.7.3, p. 590. 

3.4.1.4  Rheumatoid Arthritis 

Rheumatoid arthritis is traditionally considered a systemic 
chronic, inflammatory autoimmune disorder affecting extra-
articular tissues throughout the body as well as the joints. 
The articular disease can lead to substantial loss of mobility 
due to pain and joint destruction. It is usually diagnosed by 
clinical history and laboratory data and not by cytomorpho-
logic features of synovial fluids. 

{{ Numerous neutrophils are present in the acute phase of 
the inflammatory process. At later stages, mature and 
immature lymphocytes may emerge [4, 8]. 
{{ Scattered synovial cells are present as well, usually to-
gether with debris, proteinaceous precipitate and cho-
lesterol crystals.

A significant number of ragocytes is considered diagnostic 
for rheumatoid arthritis by some cytologists. Ragocytes are 
neutrophilic granulocytes containing dark blue basophilic (in 
Pap stain), round cytoplasmic inclusions most likely reflec
ting abnormal immunoglobulin. The presence of ragocytes is 
not specific for the diagnosis of rheumatoid joint disorder. 
The cells have been observed in other disorders such as rheu-
matic arthritis and pseudogout [15].

3.4.1.5  Villonodular Synovitis [6, 10] (Fig. 3.84)

Pigmented villonodular synovitis (PVNS) is a benign proli
ferative disorder of uncertain etiology that affects synovium-
lined joints, bursae, and tendon sheaths. Localized (nodular) 
PVNS is less common than the diffuse form, the former typ-
ically occurs in smaller joints, e.g., of the hands and feet. The 
diffuse form typically affects the knee of young adult males. 
The fluid aspirate is macroscopically pink or brown. 

{{ The microscopic pattern includes hemosiderin-laden 
macrophages and multinucleated giant cells. The latter 
are quite characteristic but they may also be observed 
in other forms of arthritis and in giant cell tumors of the 
bone involving joints. 
{{ Single synovial cells as well as papillary cell clusters 
may be seen. 
{{ Red blood cells and proteinaceous material are present 
in the background of cytologic smears.

3.4.2  Crystal Arthropathies [3, 13, 26]

3.4.2.1  Gout [17, 18, 23] (Figs. 3.85 and 3.86)

Gout is a genetically determined metabolic disorder. It is 
characterized by deposition of monosodium urate crystals in 
joints and adjacent tissue. 
Gouty synovitis may produce yellow and cloudy fluid, but 
fluid aspirate can also present as a thick and milky-white 
mass in cases with many urate crystals [22]. 

{{ Needle-shaped urate crystals either free or phagocy-
tosed by neutrophils are diagnostic. The crystals are 
5–10 µm long and birefringent. 
{{ Synovial cells, cartilage cells, and neutrophils are usu-
ally degenerated. Neutrophils occur typically in recur-
ring synovitis (Fig. 3.86).

Fine-needle aspiration of periarticular infiltrates is a reliable 
alternative to joint fluid analysis in patients presenting with 
gouty tophi.
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3.4.2.2  Chondrocalcinosis / Pseudogout
[14, 15, 20] (Fig. 3.87)

Pseudogout is also a genetically determined metabolic disor-
der, resulting in deposition of calcium pyrophosphate dihy-
drate crystals in the matrix of cartilage tissue of major joints. 
The aspirated fluid is yellow and cloudy, similar to that from 
gouty joints. 

{{ The characteristic calcium pyrophosphate crystals are 
smaller (about 5 µm) than urate crystals. The former 
are rhomboid or rod-shaped with blunt ends and bire-
fringent upon polarization.
{{ The number of inflammatory cells varies depending on 
the stage of the disorder.
{{ Degenerate synovial cells, cartilage cells, and rago-
cytes may be present.

3.4.2.3  Wear-Particle Disease (Fig. 3.88)

Particle disease is a lesion following arthroplasty. It refers to 
the host’s adverse biologic response to wear debris generated 
from the prosthesis. Particulate wear debris causes peripros-
thetic bone destruction (aseptic osteolysis) that results in an 
inflammatory response comprising macrophage activation 
and phagocytosis [1]. Debris from several materials can ge
nerate an inflammatory process, such as polymethylmethac-
rylate (cement disease), polyethylene, or metal components 
(metallosis). Some of the particles may be birefringent upon 
polarization.

For more information, cytopathological findings, and re
ferences, see Sect. 16.4.4, p. 1035. 

3.4.3  Bursae and Ganglia

3.4.3.1  Bursae and Herniation of the Synovial 
Membrane

zz Bursae synovialis exist where muscles, tendons, and skin 
are in proximate contact with bony prominences. They 
contain synovial fluid. Formation of cysts and accumula-
tion of fluid result in a palpable subcutaneous mass. 
zz Baker cyst is located in the popliteal space; it occurs from 
herniation of the synovial membrane through the posteri-
or part of the joint capsule. 
{{ Fluids from bursae and Baker cyst exhibit the same 
cellular composite as described in normal and patho-
logical synovial fluid, respectively (see Sect. 3.4.1, p. 
314). 

3.4.3.2  Ganglia (Fig. 3.89)

Ganglia develop from myxoid and cystic degeneration of the 
soft tissue of joint capsule or tendon sheath. Ganglia are not 
lined by synovia and do not communicate with the joint ca
vity. 
Ganglia are usually removed by surgical excision, but le-
sions presenting as small and firm subcutaneous nodules 
may afford an opportunity to be discharged by fine-needle 
aspiration biopsy. 

{{ The aspirate shows scant cellularity with a small num-
ber of leukocytes and mesenchymal cells. The back-
ground of the smear is flimsy and eosinophilic or cya-
nophilic stained (Pap method).

3.4.4  Further Reading

1. 	 Amstutz HC, Campbell P, Kossovsky N, Clarke IC. Mechanism 
and clinical significance of wear debris-induced osteolysis. Clin 
Orthop Relat Res 1992;276:7-18.

2. 	 Belzunegui J, Maiz O, Lopez L, et al. Hydatid disease of bone with 
adjacent joint involvement. A radiological follow-up of 12 years. 
Br J Rheumatol 1997 ;36 :133-135. 

3. 	 Bjelle A, Crocker PR, Huskisson EC. Crystal arthroplasties in os-
teo-arthritis - clinical aspects and laboratory techniques for crystal 
identification. Scand J Rheumatol Suppl. 1982 ;43 :23-33.

4. 	 Bjelle A, Norberg B, Sjögren G. The cytology of joint exudates in 
rheumatoid arthritis. Morphology and preparation techniques. 
Scand J Rheumatol 1982 ;11 :124-128. 

5. 	 Broderick PA, Corvese N, Pierik MG, et al. Exfoliative cytology 
interpretation of synovial fluid in joint disease. J Bone Joint Surg 
Am 1976 ;58 :396-399. 

6. 	 Chhieng DC, Boguniewicz A, McKenna BJ. Pigmented villonodu-
lar synovitis. Report of a case with diagnostic synovial fluid cyto-
logic features. Acta Cytol 1997 ;41 :1811-1814. 

7. 	 Dougados M. Synovial fluid cell analysis. Baillieres Clin Rheuma-
tol 1996 ;10 :519-534. 

8. 	 Dzisiow F. Cytological picture of synovial fluid in rheumatoid ar-
thritis. Pol Med J 1966 ;5 :997-1003

9. 	 Freemont AJ, Denton J, Chuck A, et al. Diagnostic value of syno-
vial fluid microscopy: a reassessment and rationalisation. Ann 
Rheum Dis 1991 ;50 :101-107. 

10. 	Gupta S, Mishra RS. Cytologic appearance of pigmented villo
nodular synovitis. A case report. Acta Cytol 2002 ;46 :728-730. 

11. 	Kellner G, KleinG. Guidelines for synovial cytology. Z Rheumatol 
1976 ;35 :141-153. 

12. 	Kortekangas P, Aro HT, Tuominen J, Toivanen A. Synovial fluid 
leukocytosis in bacterial arthritis vs. reactive arthritis and rheuma-
toid arthritis in the adult knee. Scand J Rheumatol 1992 ;21 :283-
288.

13. 	McCarty DJ. Crystal identification in human synovial fluids. Meth-
ods and interpretation. Rheum Dis Clin North Am 1988 ;14 :253-
267.

14. 	McLaughlin RE, Davis JS. Gout and pseudogout established by 
polarized light microscopy of synovial fluid. Methods and two case 
reports. Va Med Mon (1918) 1970 ;97 :345-349. 

15. 	Naib ZM. Cytology of synovial fluids. Acta Cytol 1973 ;17 :299-
309.



3173.4  Synovial Fluids	�

16. 	Nordström D, Konttinen YT, Bergroth V, et al. Synovial fluid cells 
in Reiter’s syndrome. Ann Rheum Dis 1985 ;44 :852-856.

17. 	Rege J, Shet T, Naik L. Fine needle aspiration of tophi for crystal 
identification in problematic cases of gout. A report of two cases. 
Acta Cytol 2000 ;44 :433-436.

18. 	Sah SP, Rani S, Mahto R. Fine Needle aspiration of gouty tophi: a 
report of two cases. Acta Cytol 2002 ;46 :784-785. 

19. 	Sapkas GS, Stathakopoulos DP, Babis GC, Tsarouchas JK. Hydatid 
disease of bones and joints. 8 cases followed for 4-16 years. Acta 
Orthop Scand 1998 ;69 :89-94.

20. 	Selvi E, Manganelli S, Catenaccio M, et al. Diff Quik staining 
method for detection and identification of monosodium urate and 
calcium pyrophosphate crystals in synovial fluids. Ann Rheum Dis 
2001 ;60 :194-198.

21. 	Siddaraju N, Bundele MM. Caseous, necrotic material and epithe-
lioid cell granulomas in synovial fluid from a patient with tubercu-
lous infection: a case report. Acta Cytol 2007 ;51 :597-598.

22. 	Siddaraju N, Aier M, Yaranal PJ, Basu D. Cytology of urate milk in 
gouty arthritis: a case report. Acta Cytol 2007 ;51 :586-588. 

23. 	Suprun H, Mansoor I. An aspiration cytodiagnostic test for gouty 
arthritis: a case report. Acta Cytol 1973 ;17 :198-199. 

24. 	Villanueva TG, Schumacher HR Jr. Cytologic examination of sy-
novial fluid. Diagn Cytopathol 1987 ;3 :141-147.

25. 	Wahane RN, Pangarkar MA, Bobhate SK. Fine needle aspiration 
cytology of a hydatid cyst of the pelvis and hip joint. Acta Cytol 
2008 ;52 :381-384.

26. 	Zaharopoulos P, Wong JY. Identification of crystals in joint fluids. 
Acta Cytol 1980 ;24 :197-202.



1

3

318 Chapter  3    Effusions

Fig. 3.80  Osteosarcoma. 
Cytology of a knee joint aspirate of a 14-year-old male shows typical features of osteosar-
coma. Note a giant cell of the osteoclast type (arrows) (direct sediment smear, Pap stain, high 
magnification). 
Tissue diagnosis: Osteosarcoma, grade 3.

Fig. 3.81  Cytology of normal synovial fluid. 
Few mesothelial synovial lining cells scattered on a flimsy cyanophilic background (knee 
joint effusion (direct sediment smear, Pap stain, lower magnification).

Figs. 3.82 and 3.83 Variants of cartilage cells occurring in synovial fluid. 
Joint effusions of two patients are demonstrated. 

Fig. 3.82  (case #1) Synovial fluid sampled from an arthritic hip joint contains detritic mate-
rial, foam cells, and groups of mature chondrocytes (upper right) embedded in cartilaginous 
matrix (direct sediment smear, Pap stain, high magnification). 

Fig. 3.83  (case #2) A second synovial sample from an arthritic knee joint. High magnifica-
tion exhibits tissue fragments of immature cartilage (direct sediment smear, Pap stain).

Fig. 3.84  Villonodular synovitis. 
Fluid obtained from a joint of the left middle finger. Histiocytes, macrophages, and multi-
nucleated giant cells embedded in a sanguineous and proteinaceous background are a cha
racteristic but nonspecific feature of villonodular synovitis. Coarse cytoplasmic inclusions 
represent hemosiderin (arrow); positive iron staining is not shown (direct sediment smear, 
Pap stain, high magnification).
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Figs. 3.85 and 3.86 Gout. 
Two examples of how to recognize best urate crystals in direct sediment smears.

Fig. 3.85  (case #1) Birefringent urate crystals in a direct fluid smear. Material was obtained 
from the metacarpophalangeal joint of the fifth toe (native preparation, polarized light mic
roscopy). 

Fig. 3.86  (case #2) Fluid obtained from a knee joint. The microscopic field at lower magni-
fication shows large amounts of refractile urate crystals (lowered substage condenser). Neu-
trophils and chondroid cells in the background indicate an acute gout attack (direct sediment 
smear, Pap stain).

Fig. 3.87A, B  Chondrocalcinosis/pseudogout. 
Microscopic features of pseudogout and varied phenotypes of pyrophosphate crystals are 
presented using direct sediment smears. A Fluid from a knee joint reveals a few fragments 
of chondroid tissue (top) and a background composed of histiocytoid cells and neutrophils. 
Cellular appearance together with intra- and extracellular refractile pyrophosphate crystals 
(arrows) indicate pseudogout (lowered substage condenser, Pap stain, high magnification). 
B Birefringence upon polarization focuses on varying shape and size of the crystals (native 
specimen preparation).

Fig. 3.88  Wear-particle disease. 
A 77-year-old woman presented with fluid accumulation in her left knee joint after partial 
artificial replacement. Cytology of the fluid shows uni- and multinucleated macrophages em-
bedded in hyaline and granular background material. Cytoplasm of the macrophages contains 
plump birefringent crystalloid elements (Pap-stained direct sediment smear under polariza-
tion, high magnification).

Fig. 3.89  Ganglion. 
FNAB of a ganglion located in the area of a tendon sheath from a middle finger yielded a 
paucicellular direct smear. The smear contains a few mesothelial sheets originating from the 
synovial lining. The cells are embedded in a flimsy mucoid cyanophilic-stained background 
(Pap stain, lower magnification).
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Section 4.1 
Thyroid 

Introduction

FNAB and Its Facilities

Sample Processing and Ancillary Studies

Reporting

4.1.1  Introduction

zz Nodular thyroid disease is very common. The prevalence 
of thyroid nodules ranges from 4 to 7% in the adult popu-
lation, but thyroid cancer is only found in 5–17% of all 
thyroid nodules [56, 71]. The purpose of fine-needle aspi-
ration (FNAB) of the thyroid is to decrease the number of 
unnecessary surgical interventions and to increase the 
percentage of cancers identified on the total of surgical 
specimens. 
zz FNAB is currently the most accurate method for improv-
ing preoperative diagnosis of nodular thyroid lesions [4, 
75, 84, 93, 94, 107]. FNA cytology of the thyroid is able 
to detect malignancy at an earlier stage and to identify 
cancers that have been classified as a benign condition 
clinically and by imaging studies. The method is simple, 
safe, easy to perform, and cost-effective. It is also well 
accepted by patients, and severe complications are rare 
[48]. Core biopsy and histologic assessment have spora
dically been reported as an alternative to FNAB [45, 57, 
91], but the technique has not widespread in clinical prac-
tice. 
zz Drawing a comparison between FNAB results of different 
institutions relative to the sample adequacy, sensitivity, 
specificity, and negative and positive predictive value is 
very difficult. Furthermore, terminology, inclusion or ex-
clusion criteria, and criteria comparing histological and 
cytological findings are inconsistent for many thyroid dis-
orders. Nevertheless, a huge number of publications high-
light thyroid FNAB to be an effective screening test in the 
evaluation of thyroid nodules and also for determining the 

appropriate therapeutic approach for the treatment of thy-
roid lesions. We refer to a few more recent reports with 
large-scale patient cohorts. [5, 61, 80, 109, 111].
zz Consensus has been achieved on clinical aspects of thy-
roid FNAB by various professional associations. The re-
sults on this issue have subsequently been published as 
guidelines for clinicians and cytopathologists [1, 40, 102].

Caution
Thyroid lesions in patients with a history of radiation 
exposure or radiotherapeutic intervention to the neck 
area are likely to be malignant (in particular papillary 
carcinoma). 
Occult thyroid cancer has been reported to have accu-
mulated more in this patient group than in nonirradi-
ated patients [59].

4.1.2  Aspiration Techniques: 
FNAB and Its Facilities

General Comments
zz The thyroid gland and a majority of its nodular disorders 
harbor a richly vascularized stroma. A small needle should 
be used in order to prevent bloody aspirates; at our institu-
tion, we prefer the 24-gauge needle. One should realize 
that the larger the needle the greater the possibility of a 
large volume of aspirated blood and the fewer the number 
of cells and tissue fragments. It is important to emphasize 
that the negative pressure in the syringe should be built up 
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cautiously and that the process should be stopped if suc-
tion is immediately followed by blood masses filling the 
barrel of the syringe. Intensity of the needling should be 
measured individually on each lesion. 
zz Aspirations should be avoided in central zones of large 
nodules due to frequent regenerative changes in this area. 
In contrast, the periphery of the nodule must be needled at 
different locations.
zz In our own experience, thyroid FNAB yields the best re-
sults when all the following steps are performed by a 
skilled cytopathologist: 

−− Assessment of the clinical history and the image ap-
pearance of the target lesion.

−− Selection of the interventional procedure (with or with-
out image control).

−− Selection of the specimen processing (conventional 
smears versus liquid based-method versus cell block 
technique).

−− Microscopic evaluation and making a diagnosis con-
sidering ancillary test results. 

The cytopathologist has to be experienced in ultrasound 
(technical handling and image assessment) and in ultra-
sound-guided FNAB. The sonographic examination 
method and sonographic findings are described in distin-
guished textbooks and publications [20]. Inexperienced 
operators and physicians without adequate training re-
duce diagnostic sensitivity; their aspirates often provide 
inadequate material that is inconclusive for diagnostic as-
sessment and potentially misleading.

4.1.2.1  Directed FNAB / Freehand Aspiration

For freehand aspiration, a 10- or 20-cc syringe should be 
mounted on a pistol-like device. This makes the aspiration 
easier and the targeting of small lesions more precise. The 
second hand must be used to immobilize the nodule.

4.1.2.2  Nonaspiration FNAB

The size of the needle, number of needle passes, and the 
number of aspirations may induce worrisome histologic al-
terations leading to misinterpretation of thyroidectomy spe
cimens [12, 21, 30, 77]. The less traumatic technique of non-
aspiration FNAB (needle sampling without suctioning) has 
therefore been suggested [30, 87, 112]. Our own experience 
with the nonaspiration technique applied by a few colleagues 
is ambivalent; a few of the samples have been cellular 
enough for a proper diagnosis, but a majority of the samples 
contained only blood.

4.1.2.3  Ultrasound-Guided FNAB 

zz According to data in literature, the frequency of palpable 
thyroid nodules varies from 4% to 7% in adults, whereas 
additional ultrasound investigation reveals that about 
30% of the adult population has thyroid nodules [33, 56]. 
zz At our institution, ultrasound-guided (US-FNAB) has be-
come obligatory not only for detecting nonpalpable le-
sions, but also in the work-up of palpable thyroid disor-
ders. 
The benefits of US-FNAB are manifold: 

−− Diagnostic evaluation of nonpalpable nodules. 
−− Diagnostic evaluation of small nodules measuring less 

than 2 cm in greatest dimension, and more reliable cell 
sampling from small lesions.

−− Investigation of multiple nodules during the same ses-
sion [13, 41].

−− Optimal diagnostic work-up in out-patient settings.
−− Diagnostic evaluation of suspected nodules and areas 

within large, nonspecific hyperplastic disorders and 
multinodular goiters by a selective use of multiple tar-
geted aspirations.

Data reported in the literature demonstrate an increased diag-
nostic accuracy for thyroid nodules sampled using US-
FNAB [14, 74, 110]. Lin and colleagues conclude an earlier 
detection of well-differentiated thyroid cancer by combined 
sonography and US-FNAB; the results are based on a retro-
spective large-scale study that includes 21 748 patients com-
paring previous series [63].

4.1.2.4  On-site Assistance at the Time 
of Aspiration

On-site assessment of specimen adequacy and on-site inter-
pretation has been widely discussed. 

The results are divergent with respect to the FNAB adequa-
cy rate with and without on-site evaluation by cytopatholo-
gists or cytotechnologists. On-site FNAB interpretation de-
mands the skill of an experienced cytopathologist; one great 
advantage of this approach is the chance for immediate reaspi-
ration if required. On-site interpretation is costly and time-
consuming, meaning that each institution has to evaluate the 
advantages and disadvantages of the diagnostic on-site service 
individually [81]. Finally, the benefit of on-site evaluations 
depends above all on the experience of the operators [43].

4.1.3  Sample Processing 

4.1.3.1  Conventional Smear

zz Both wet-fixed and air-dried direct smears are convenient 
for a reliable cytodiagnostic performance. Generally, cyto-
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pathologists prefer wet fixed specimens followed by Papa-
nicolaou staining because cytologic details are well pre-
served and match nuclear and cytoplasmic structures 
observed in histologic paraffin sections. Direct smears for 
wet fixation must be fixed immediately within 1–3 s after 
spreading the material. Slides can be dropped into a pot 
with alcohol-based fixative, or a spray fixative can be used.
zz Air-dried slides stained with the May-Grünwald-Giemsa 
method (or a related staining procedure) accentuate colloi-
dal background and cytoplasmic features of the thyrocytes, 
therefore this method is preferred by many cytologists.

4.1.3.2  Liquid-Based Cytology (cytospin, 
ThinPrep and others)

zz FNAB material is rinsed in a vial containing a cell medi-
um. Thin layer preparations can be performed as instruc
ted by the manufacturer. Direct-to-vial methods are best 
used by clinical operators that are not familiar with proper 
preparation and fixation technique. In addition, the liquid-
based technique seems to be an appropriate tool to lower 
the proportion of inadequate specimens and false-nega-
tive rates [67, 92]. 
zz Optimal preparation can be achieved using the liquid-
based procedure with regard to ancillary techniques such 
as immunocytochemistry, fluorescence in situ hybridiza-
tion, static image cytometry, or flow cytometry [28, 67, 
97] (Figs. 4.15 and 4.67). 
zz Many reports in the literature emphasize that the Thin-
Prep technique is a valid method for cytologic diagnosis 
of thyroid lesions. It is superior to conventional smears 
with regard to clear background, thin-layer cell prepara-
tion and cell preservation; and it reduces the screening 
workload of the cytologic staff. Cellular morphology and 
architectural pattern show only minor differences as com-
pared to conventional smears [19, 92, 97, 104]; ThinPrep 
method enhances nuclear details and the nucleoli appear 
more prominent [28, 19, 67]. 
However, our own experience corresponding with reports 
in the literature show that liquid based preparation (par-
ticularly Thin Prep method) should call for awareness of 
certain morphologic peculiarities: 

−− Slides contain less free colloid and the colloid occur as 
a few droplets rather than as a diffuse pattern; in this 
setting missing the diagnosis of a colloid nodule most 
likely occurs [19, 67] (Figs. 4.1 and 4.2). 

−− Cell aggregates may be crowded and tight, cell shrink-
age and disruption of the cytoplasm may be more pro-
nounced than with conventional smears [3] (Figs. 4.45, 
4.46, 4.51). 

−− Occasionally, the nuclear hallmarks of papillary carci-
nomas may be vague. 

−− Immediate assessment of adequacy of the sampled ma-
terial is not possible [65]. 

zz The following procedure is routinely performed at our in-
stitution: direct smears are made using the needle content 
and if present, thin-layer specimens are prepared from the 
bloody material in the syringe barrel (see also Sect. 
4.1.3.3, below).

4.1.3.3  Grossly Sanguinous Aspirates 
(Figs. 4.15, 4.26, 4.27)

Regardless of the operator, hemolyzing fixatives (Cytolyt 
and others) have been shown to be extremely useful as initial 
transport medium if FNAB of the thyroid provides grossly 
bloody specimens. Cytolyt is an accurate medium in combi-
nation with the ThinPrep modality for sanguineous aspirates. 
It lyses red blood cells and yields well-preserved thin-lay-
ered cell material and a clear background. 

In many cases, we have obtained inadequate direct smears 
from the needle content and highly cellular Cytolyt/Thin-
Prep smears by adequate processing of the blood masses 
from the syringe barrel.

4.1.3.4  Cell-Block Technique

Application of the cell-block technique depends on the type 
and the amount of cytologic material that has been aspirated. 
The preparation of cell blocks has been found diagnostically 
helpful in cases where tissue fragments or clots are present. 

4.1.4  Ancillary Studies

Immunocytochemistry [16, 64, 98]
Immunocytochemical characteristics of the cells coming from 
primary thyroid tumors and cells from benign parathyroid tis-
sue including their cross-reactions are tabulated in Table 4.1.1, 
p. 328. Immunoprofiles of neoplasms metastasizing to the thy-
roid gland are indicated in Sect. 4.2.11, “Metastases,” p. 350.
zz Thyroglobulin and calcitonin indicate follicular thyroid 
cells and parafollicular cells, respectively, with high spe
cificity. 
zz Thyroglobulin positivity is observed in the large majority 
of follicular neoplasms of the thyroid, except for the clear 
cell areas in follicular tumors [86] and for the columnar 
cell variant of papillary carcinoma (see also Sect. 
4.2.6.1.3, p. 345). The cells of oncocytic (Hürthle cell) 
neoplasms show immunopositivity for thyroglobulin and 
for low-molecular-weight keratin. The anaplastic type of 
thyroid cancer shows inconsistent positive reactivity.
zz Thyroid transcription factor-1 (TTF-1) shows positive im-
munoreactivity in thyroid neoplasms of follicular origin. 
TTF-1 seems to be a more sensitive marker for poorly dif-
ferentiated carcinomas and metastatic follicular tumors 
[16]. 
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zz The selective panel of antibodies against thyroglobulin, 
TTF-1, CK7, and CK20 is useful to differentiate tumors 
of thyroid origin from neoplasms metastatic to the thyroid 
gland. 
zz Immunocytochemical demonstration of calcitonin and 
carcinoembryonic antigen (CEA) is appropriate for the 
diagnosis of medullary carcinoma of the thyroid [101].
zz Parathyroid hormone-related protein is present in cells of 
the parathyroid glands but not in thyroid follicular cells. 
An immunopanel comprising thyroglobulin, TTF-1, and 
parathormone is very helpful to distinguish cells of thy-
roid origin from those of parathyroid origin [2, 29, 108].
zz CK19 and CD44 immunostaining have been reported to 
be of value on FNAB samples distinguishing between 
thyroid papillary carcinoma and lesions exhibiting cyto-
logic overlap (nuclear grooves and nuclear cytoplasmic 
inclusions) [31, 72].
zz Other immunomarkers, galectin-3 and metalloprotein
ases, may serve for the recognition of follicular carcinoma 
(particularly minimally invasive tumors) and are suitable 
for the application on histologic material [15].

DNA Ploidy
DNA Ploidy and Malignancy Assessment
Several pertinent publications revealed that DNA distribu-
tion patterns assessed by digital image analysis (ICM-DNA) 
or flow cytometry (FCM) were not useful in distinguishing 
between benign and malignant thyroid follicular neoplasia of 
the nonoxyphilic and oxyphilic variant. Furthermore, there is 
no conclusive evidence for noneuploid DNA patterns indi-
cating premalignancy or having prognostic significance in 
histologically benign neoplasia [26, 35, 49, 68, 70, 71, 78, 
90, 100, 113]. Our own unpublished data of a retrospective 
study (301 consecutive cases between 1994 and 2001) sup-

port these findings: 36% of the diploid, 60% of the poly-
ploid, 41% of the triploid, and 66% of the aneuploid follicu-
lar neoplasms were diagnosed as atypical adenoma (12 
cases) or cancer (120 cases) by histology. Still, our results 
show that thyroidal adenomatous lesions exhibiting an aneu-
ploid DNA distribution pattern of any type are more fre-
quently associated with malignancy compared to those 
showing DNA diploidy; and several authors [17, 58, 62, 82, 
88] emphasized that DNA aneuploidy is strongly indicative 
for malignancy or should at least be considered as being pre-
malignant.
DNA Ploidy and Prognosis
The biological impact of numerical and structural chromo-
somal changes are difficult to assess mainly due to an ex-
tremely slow evolution of many thyroid neoplasms. Histo-
logically benign euploid and aneuploid neoplasms have an 
excellent prognosis after complete surgical resection, yet 
little is known about progression of aneuploid neoplasms 
into malignant tumors if the lesions are left in place. One 
may hypothesize that histologically benign encapsulated an-
euploid follicular adenomas should be regarded as a poten-
tially malignant equivalent to the encapsulated papillary 
neoplasms of the thyroid. 

Literature results have shown that DNA aneuploidy of 
differentiated oxyphilic and nonoxyphilic malignant neopla-
sia seems to be associated with a higher probability of inva-
siveness but lack prognostic potential [17, 22, 39, 42, 62, 68, 
79, 88, 113]. However, retrospective series with long follow-
up periods indicate that patients with nondiploid/aneuploid 
follicular, papillary, and medullary cancer had a significantly 
worse outcome after surgical treatment [7, 8, 10, 18, 23, 24, 
25, 34, 36, 46, 47, 50, 54, 73, 76, 83, 85, 89, 105], developed 
more distant metastatic disease [73, 99], or were seen only in 

Table 4.1.1  Immunocytochemistry of cells originating from the thyroid and parathyroid gland 

Immunomarkers Thyroid 
tumors of follicular 
cell origin

Thyroid 
tumors of para-
follicular cell origin

Parathyroid gland 
cells

Cross-reactions

Positive reaction in:

Thyroglobulin Positive Negative Negative

TTF-1 [ 64] Positive Negative Negative Metastases of:
–	 Pulmonary adenocarcinoma
–	 Small-cell carcinoma with 

neuroendocrine features of 
various primary sites

Calcitonin Negative Positive Rarely positive

Parathyroid hormone-related 
protein

Negative Negative Positive

Chromogranin Negative Positive Positive –	 Benign and neoplastic  
neuroendocrine cells Synaptophysin Negative Positive Positive

Cytokeratin 7 Positive Positive –	 A large number of benign 
and malignant secondary 
lesionsCytokeratin 20 Negative Negative

CEA Positive
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the lethal group [68, 95]. On the other hand, it was shown 
that nonaneuploid tumors exhibiting poor clinical and histo-
logic parameters may have a favorable course [24].

The strongest correlation between quantitative nuclear 
DNA content and survival was reported for papillary carci-
noma followed by follicular and medullary carcinoma [47]. 
Well-differentiated aneuploid cancers in children and adoles-
cents have a poor prognosis [69]. The agreement between 
ploidy status and biologic aggressiveness is unequivocally 
best for high-grade thyroid carcinomas expressing aneuploi-
dy [9, 37, 60, 66, 76]. Varying noneuploid DNA patterns of 
anaplastic carcinomas do not seem to provide additional 
prognostic information, nor can they explain the longer sur-
vival of individual patients [37].
DNA Ploidy on Oxyphilic Thyroid Lesions
The rate of DNA aneuploidy seems to be higher in oxyphilic 
adenoma and low-grade oncocytic carcinoma compared to 
their nonoxyphilic counterparts [47, 52, 53, 55, 71, 79]. A 
few papers suggest a significant relation between aneuploidy 
and histologic malignancy of oxyphilic neoplasia [22, 
39,42]. The findings are supported by the results of our own 
prospective study showing at least a tendency to a higher rate 
of malignancy in nondiploid oxyphilic neoplasms in com-
parison with all oxyphilic and nonoxyphilic tumors.
Clinical Utility of Cytometric DNA Ploidy Analysis
zz An euploid DNA distribution pattern does not exclude 
malignancy, but DNA aneuploidy seems to be more fre-
quently associated with tumor invasion, especially in oxy-
philic neoplasia.
zz Polyploidy may indicate malignancy, though it is fre-
quently observed in cases exhibiting activated follicular 
cells, such as thyroiditis and hyperplastic epithelial disor-
ders (Figs. 4.3 and 4.4).
zz Aneuploidy generally excludes non-neoplastic follicular 
lesions. Therefore, the preoperative assessment of DNA 
aneuploidy by means of FNAB may act as an important 
factor in clinical decision making about surgery.
zz In differentiated follicular carcinoma and medullary can-
cer, a correlation exists between DNA content and prog-
nosis. Therefore, preoperative assessment of DNA ploidy 
using FNAB samples could be helpful for selecting the 
most appropriate surgical approach.
zz After successful surgery, standardized cytometric DNA 
measurements on any relapsing tumor may be of practical 
value for further therapeutic decision making, follow-up 
strategies, and weighing the clinical outcome.

Molecular Genetics
In summary, it can be stated that the cytogenetic findings 
show good correlation with the cytometric DNA ploidy re-
sults. It has been shown that today structural chromosomal 
analysis offers no decisive additional information on malig-
nancy assessment or on the behavior of thyroid neoplasms 
[96, 103]. Still, promising molecular investigations have re-
cently been communicated [27, 51].

4.1.5  Reporting System

zz Many different guidelines covering cytologic terminolo-
gy and other issues related to FNAB of the thyroid gland 
have been developed within the past few years [e.g., 6, 11, 
32, 38, 44, 106].	
zz The following eight-category diagnostic scheme repre-
sents our own in-house classification used for thyroid 
FNA cytology:
1.	 Nondiagnostic: only blood or inadequate cellularity 1

2.	 Negative for malignancy: well-preserved epithelial 
cells but no specific diagnostic pattern 2

3.	 Thyroiditis 3

4.	 Benign cystic lesions 4

5.	 Hyperplastic lesion: diffuse or nodular goiter 4

6.	 Hyperplastic lesion: oncocytic or nononcocytic follicu-
lar proliferation and neoplasia respectively, with or 
without mild atypias 5

7.	 Atypical cells suggestive of carcinoma, or malignancy 
cannot be excluded by cytology 5

8.	 Malignant disorder 3

Procedures generally recommended by our cytopatholo-
gists:
1	 Repeated FNAB
2	 Repeated FNAB or clinical and sonographic follow-up
3	 Appropriate therapy
4	 Clinical and sonographic follow-up
5	 ICM-DNA, excision and histology
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Figs. 4.1 and 4.2  Conventional smear versus liquid-based preparation.  
Fine-needle aspirate of a nodular goiter. Comparison between two preparation techniques 
reveals distinct differences in cytologic appearance (Pap stain, same low magnification).  

Fig. 4.1  Conventional smear showing background of colloid, a few hemosiderophages (ar-
row), and sheets composed of follicular cells. 
 
Fig. 4.2  Cytospin preparation exhibits only a few condensed blobs of colloid (lower right), a 
few macrophages (upper left), and a slight increase in epithelial cell sheets (arrows) as com-
pared to the conventional specimen.

Figs. 4.3 and 4.4  Activated thyrocytes revealing a polyploid DNA histogram.  
.
Fig. 4.3  High magnification shows an oncocytic cell sheet loosely interspersed with lympho-
cytes indicating chronic lymphocytic thyroiditis. Reactive cell changes are striking, includ-
ing irregular nuclear spacing and nuclear irregularities (FNAB, direct smear, Pap stain). 

Fig. 4.4  ICM DNA of the activated nuclei demonstrates a euploid-polyploid histogram (Pap-
prestained Feulgen stain, Zeiss-Kontron/Cires 3.1).
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4.2.1  Thyroiditis

Inflammatory processes in the thyroid gland can clinically be 
mistaken for a tumor. The patient’s general clinical symp-
toms and serological results together with aspiration biopsy 
confirm the diagnosis in the majority of the cases.

4.2.1.1  Acute Suppurative Thyroiditis  (Fig. 4.5)

Suppurative thyroiditis is a rare acute inflammatory condi-
tion of the thyroid occurring predominantly in immunosup-
pressed patients. It develops locally and hematogenically in 
septicemia and is caused by bacteria, fungi, or parasites.
Microscopy

{{ Masses of degenerating neutrophils and debris are ba-
sically diagnostic.
{{ Extensive search for causative organisms is demanded, 
if necessary by application of appropriate special stain-
ings (Gram, periodic-acid-Schiff reaction (PAS), Cro-
cott) (Fig. 4.5B).

4.2.1.2  Subacute and Chronic Thyroiditis

4.2.1.2.1  Granulomatous Thyroiditis de Quervain  
(Figs. 4.6–4.9)
General Comments 
zz Synonyms for this inflammatory disorder include sub-
acute thyroiditis, pseudotuberculous thyroiditis, viral thy-

roiditis, nonsuppurative thyroiditis, struma granulomato-
sa, and giant cell thyroiditis.
zz It is a self-limited inflammation, probably of viral origin, 
and occurs most frequently in middle-aged women. The 
disorder generally resolves spontaneously after 2–3 
months.
zz Gland involvement can be diffuse or nodular. The de-
struction of the parenchyma is followed by inflammatory 
infiltrates and granulomatosis, the latter has morphologi-
cally a pathognomonic appearance.

Microscopic Features
Cytologic findings vary depending on the stage of the dis-
ease:

−− In the early stages, a cellular aspirate is obtained with fol-
licular epithelium, various inflammatory cells, a granulo-
matous component with giant cells, debris, and masses of 
colloid.

−− In advanced stages, the aspirate is poor of cells; active 
fibroblasts and inflammatory cells dominate (Fig. 4.9).
{{ Hallmarks: Aggregation of epithelioid cells and multi-
nucleated giant cells of the Langhans type. The nuclei 
are large and appear pale. 
The chromatin is fine and loose. Conspicuous nucleoli 
vary in size. 
Not only lymphocytes and neutrophils, but also eosino-
phils and plasma cells may be observed. Debris and 
abundant colloid may be present.
The cytoplasm of giant cells may contain masses of 
condensed colloid (Fig. 4.7).

Section 4.2 
Thyroid and Parathyroid Glands

Benign and Malignant Lesions
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{{ Sheets of follicular cells are usually present. The nuclei 
are bland or shrunken and degenerated Fig. 4.8).

Caution
Cytologic findings are highly variable depending on the 
stage of inflammation. It is recommended to rely upon 
clinical history in patients with indistinct cytologic fin
dings.

4.2.1.2.2  Subacute Lymphocytic Thyroiditis

Sporadic Form  [104]
This rare disorder, also referred to as painless thyroiditis, oc-
curs sporadically and shows spontaneous remission within a 
few months.

Postpartum Thyroiditis  [94, 138]  (Fig. 4.10)
Postpartum thyroiditis is a special form of autoimmune thy-
roiditis with an incidence estimated at 1–16% in normal 
pregnancy. Slight hyperthyroidism becomes apparent post-
partum and is followed by hypothyroidism over a period of 
several months. The disease is self-limiting. Inflammatory 
infiltrates may be observed within a period of 1 year postpar-
tum in FNAB material.

Microscopic Features
{{ The few cases observed at our institution revealed infil-
tration of mature lymphocytes and sheets of bland or 
slightly activated follicular cells. Degenerative chan
ges were not found.

Caution
Sporadic mature lymphocytes interspersed between 
clustered follicular cells are a reliable indicator for lym-
phocytic thyroiditis. Final diagnosis may be reached us-
ing repeated FNAB.

4.2.1.2.3  Chronic Lymphocytic Thyroiditis 
(Hashimoto Autoimmune Thyroiditis)  
[13, 58, 109]  (Figs. 4.11–4.15, 4.36)
Three different stages of Hashimoto thyroiditis (HT) have 
been identified:
–	 Early stage HT (Fig. 4.15). Cytologic samples are mainly 

composed of mature lymphocytes. The number of follicu-
lar cells is variable and oncocytic features are rarely ob-
served. The FNAB result is equivalent to Basedow 
(Graves) disease. The correct diagnosis can be achieved 
serologically with a high titer of antibodies against thy-
roid peroxidase and no evidence of elevated TSH-recep-
tor antibodies [13].

–	 Atrophic HT presents with hypothyroidism and fibrosis. 
Aspiration yields sparse cellularity comprising leuko-

cytes, fibroblasts, and follicular cells, occasionally with 
oncocytic features. FNAB is rarely performed in this 
stage of disease.

–	 The hypertrophic or florid form of HT (Figs. 4.11 and 
4.12) yields aspirates with abundant cellularity.

Microscopic Features of Florid HT
{{ Hallmarks. Large numbers of mature lymphocytes, 
plasma cells, and lymphoid follicle center cells inclu
ding starry sky cells. 
Considerable numbers of small and large regular sheets 
composed of oncocytes. Oncocytes (synonyms: Hürth-
le cells, oxyphilic cells) are large polygonal cells with 
well-defined borders and dense eosinophilic cytoplas-
mic granularity. The centrally placed nuclei are round 
and deeply stained, containing finely granular, evenly 
distributed chromatin and a prominent central nucleo-
lus. 
Scant colloid.
{{ Activated mesenchymal cells, giant cells, and rare 
psammoma bodies may be interspersed.

Differential Diagnosis [99, 109] (Figs. 4.16–4.18)
zz A pure lymphocyte population has to be differentiated 
from malignant lymphoma using immunocytochemical or 
molecular techniques in order to establish clonality of the 
lymphoid population (Fig. 4.16). 
zz A predominance of Hürthle cells may lead to a misdiagno-
sis of an oncocytic neoplasia, especially in HT cases pre-
senting with irregular clustering of the oncocytes and in-
creased cellular polymorphism (Figs. 4.17 and 4.18).

Caution
zz Malignant lymphoma has to be excluded using adju-

vant tests in all cases with aspirates presenting an 
ambiguous lymphoid pattern.
zz Take account of the possible coexistence of Hashi-

moto thyroiditis and malignant lymphoma or thy-
roid carcinoma!  [11, 74, 120]

4.2.1.2.4  Focal Chronic Lymphocytic Thyroiditis
Focal lymphoid infiltrates may be encountered in association 
with various thyroid disorders:

−− Thyroid hyperplasia. 
−− Thyroid malignancies.
−− Autoimmune diseases (diabetes mellitus, pernicious ane-

mia, and others).
−− Iatrogenic hypothyroidism provoked by surgery, radioio-

dine therapy, or drug administration. 

Microscopic Features
FNABs may exhibit varied numbers of lymphocytes with or 
without a substantial proportion of thyroid tissue.



1

4

338 Chapter  4    Thyroid and Parathyroid Glands

4.2.1.2.5  Chronic Fibrotic and Granulomatous 
Thyroiditis

Riedel Thyroiditis  
Riedel thyroiditis [118] is a rare chronic fibrosing disorder of 
undetermined origin. Intense fibrosis and sclerosis destroy 
the thyroid parenchyma and spread into the adjacent soft tis-
sue. Fine-needle aspirate is usually poor in cells and inade-
quate for selective diagnosis [67].

Chronic Granulomatous Thyroiditis
This inflammation is characterized by disseminated or con-
fluent granulomas that may show degeneration and necrosis. 
In the first instance, the etiology of the lesion is tuberculotic 
or mycotic.

4.2.2  Thyroid Cysts  [84, pp. 371–386]

General Comments 
Most of the thyroid cystic lesions are pseudocysts developed 
following degeneration, necrosis, and hemorrhage within the 
parenchyma. Large nodular or diffuse goiters are the most 
common disorders going along with cystic degeneration. 
Cystic changes may sonographically appear singly round 
and sharply outlined, or multifocal as hypoechogenic areas 
with indistinct borders and bizarrely shaped.

Types of Cystic Lesions in the Thyroid Gland and their 
Microscopic Features
–	 Simple cyst.
–	 Colloid cyst or colloid-filled giant follicle (Fig. 4.19)

{{ The aspirate is viscous. The smears exhibit abundant 
dense colloid, which is often cracked, forming a mo-
saic pattern. A few monolayer sheets composed of 
small cuboid follicular cells containing pyknotic nuclei 
can be detected in most cases. Sparse foam cells, if any.

–	 Cysts in lymphocytic thyroiditis
–	 Cystic changes in goiters  (Fig. 4.20)

{{ Cystic fluids from adenomatous goiters may be clear, 
translucent brown, or sanguineous. Smears show vari-
able numbers of histiocytes, frequently with cytoplas-
mic hemosiderin pigment. Foreign-body giant cells 
and diverse inflammatory cells are variably present. 
Red-colored fluids of long-standing cysts contain cho-
lesterol crystals, calcified particles, rarely psammoma 
bodies, small connective tissue fragments, and fibro-
blasts.

–	 Cystic degeneration of neoplastic disorders 
{{ Adenoma: Cystic fluids from benign tumorous lesions 
may be nonspecific or contain cells that may fit in with 
the background lesion. 

{{ Malignant disease: Cystic change in the group of 
malignant thyroid lesions is most frequently encoun-
tered in papillary carcinomas. False-negative tumor 
diagnosis is frequently due to low cellularity of  
the fluid, the absence of typical cellular features  
and cytoarchitecture, or pronounced cell degeneration 
(see Sect. 4.2.6.1.6, “Cystic Papillary Carcinoma,” p. 
346).

Caution
zz Rapid enlargement of a thyroid nodule is in most 

cases caused by sudden intracystic hemorrhage.
zz Successfully drained cysts may immediately refill 

with blood after fine-needle aspiration; this should 
not be regarded as a sign of malignancy.
zz The cyst wall should always be checked sonographi-

cally before and after complete emptying of the cyst 
by aspiration, with regard to irregular outline, nodu-
lar protrusions, or luminal excrescences.  These 
changes have to be punctured selectively (at first or 
secondary) under ultrasound guidance in order to 
exclude a small malignant neoplasm.
zz Cystic changes in thyroid nodules, particularly in 

younger patients, are suggestive of papillary carci-
noma; see Sect. 4.2.6.1.6, p. 346.

Differential Diagnosis and Equivocal Findings
zz The differential diagnosis includes thyroglossal duct cyst, 
branchial cleft cyst, and parathyroid cyst.
zz Cystic formations originating in remnants of embryonic 
structures yield columnar and squamous cells, the latter of 
which are sometimes keratinized (Fig. 4.21). The back-
ground may disclose inflammation, squamous debris, and 
histiocytes.
zz Epithelial cells in parathyroid cystic fluids are practically 
indistinguishable from thyroid follicular epithelium  
[2, 90]. Immunocytochemical confirmation of the cell 
type with an antibody against parathyroid hormone- 
related protein and measurement of parathyroid hor- 
mone concentration in the fluid is most helpful to diffe
rentiate parathyroid from a thyroidal cystic process [47, 
143].
zz Histiocytes in cystic fluid may be strongly activated, com-
prising pleomorphism of cytoplasm and nuclei, the latter 
exhibiting prominent nucleoli and coarse clumping chro-
matin. Grossly enlarged and degenerated follicular cells 
and atypical cyst-lining cells can mimic reactive histio-
cytes as described. Cellular changes may be pronounced 
in such a manner that misdiagnosis of malignancy is pos-
sible [43]  (Fig. 4.22).
zz Pseudocysts may partially be lined with metaplastic squa-
mous cells (Fig. 4.21).
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Caution
zz Squamous cells may also occur as lining of pseudo-

cysts in hyperplastic thyroid tissue. 
zz Regenerative and degenerative changes of both his-

tiocytes and follicular epithelial cells in cystic fluids 
can lead to a false-positive diagnosis of cancer.

4.2.3  Hyperplastic Thyroid Lesions

4.2.3.1 Diffuse and Nodular Hyperplasia (Goiter)  
[34]  (Figs. 4.23–4.31)

Definition and Synonyms
zz Clinically, the term “goiter” indicates any chronic en-
largement of the thyroid gland caused by hormonal stimu-
lation related to both various well-known factors (iodine 
deficiency, environmental goitrogens, and others) and un-
known factors. Nodular goiter can mimic true thyroid 
neoplasia. For this reason, such lesions are frequently re-
ferred for FNAB as the most appropriate tool for quick 
and reliable diagnostic evaluation. 
zz Synonyms:  Struma, nontoxic nodular goiter, multinodu-
lar goiter.

Microscopic Features
{{ Hallmarks: The smears are cellular and show a mixture 
of colloid and benign follicular cells. The latter occur 
isolated or in small sheets, but can also be grouped in 
large regular tissue fragments with or without micro- 
and mediofollicular pattern. The amount of epithelial 
fragments varies depending on the proliferative activi-
ty of the struma. 
{{ Background-colloid appears as a crumpled or mosaic-
like cracked film that is thin and lucid. 
{{ Follicles incorporated into large tissue fragments retain 
their three-dimensional form and are composed of uni-
form cuboid cells; colloid is generally accumulated in 
their lumina.
{{ Papilliform and even papillary tissue fragments are ob-
served in cytologic specimens from pronounced hyper-
plastic goitrous lesions.
{{ The cellular arrangement is regular, in both the mono-
layered honeycomb-like sheets and large tissue frag-
ments. The nuclei are small with neat margins and they 
are regularly spaced. Chromatin is finely granular and 
evenly distributed. Enlarged but otherwise bland nuclei 
with centrally placed, pronounced nucleoli are ob-
served in activated cells. The cytoplasm is distinct, 
pale and well defined.
{{ Goiter involution may yield numbers of stripped small 
pyknotic, dark-staining nuclei that mimic small mature 
lymphocytes.

{{ Focal Hürthle cell metaplasia is frequently present in 
goiters, cytologic description of oncocytes is provided 
in Sect. 4.2.1.2.3, “Chronic Lymphocytic Thyroiditis,” 
p. 337.
{{ The following elements may be encountered as well, 
depending on stage and regressive changes in nodular 
goiters:

−− Large tissue fragments harboring stromal cells and 
areas of granulomatous and fibrous tissue (Fig. 
4.24).

−− Degeneration of follicular cells: large vacuolated 
cytoplasm, hemosiderin inclusions, polymorphic 
nuclei comprising conspicuous nucleoli.

−− Recent and old hemorrhage, histiocytes, hemosi
derophages, foreign body-type giant cells, calcifica-
tion, sporadic psammoma bodies, inflammatory cell 
component.

Caution
zz Hyperplastic papilliform and papillary tissue frag-

ments should not be misinterpreted as originating 
from thyroid papillary carcinoma (Fig. 4.29). Take into 
consideration both the differing cytoarchitecture of 
papillae and the nuclear morphology in goiters com-
pared to that in papillary carcinoma! Even so, cyto
logy of reactive and degenerating follicular cells in 
goiters may overlap that of cancer cells (Figs.  4.30 
and 4.31).
zz Large numbers of single follicular cells with small, 

pyknotic, dark-staining nuclei should not be misin-
terpreted as lymphocytes leading to a misdiagnosis 
of lymphocytic thyroiditis.
zz Occasional psammoma bodies scattered in the back-

ground of a smear without additional signs of a pa
pillary neoplasia should be considered with caution 
in respect of their association with malignancy [29, 
40,132]. The further procedure is different for each 
patient and has to be discussed with the clinicians 
(see also Sect. 4.2.6, “Other Microscopic Features,” p. 
344). 
zz Condensed and rounded colloid globes presenting 

with concentric lamination may look like psammo-
ma bodies, but their color is akin to colloid masses in 
the same preparation.  In contrast, psammoma bo
dies generally stain purple to deep-blue with the Pa-
panicolaou method. 

4.2.3.2  Hyperplasia in Line of Thyroid 
Hyperfunction  (Figs. 4.32–4.36)

General Comments
zz Morphologic changes are very similar in all forms of hy-
perthyroidism including toxic diffuse hyperplasia (Graves 
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disease), toxic adenoma, and primary hyperthyroidism. 
The diagnosis of hyperthyroidism is made on the basis of 
clinical symptoms and laboratory data. 
zz FNAB is generally not performed for diagnostic reasons 
but in order to exclude an accessory thyroid neoplasia.
zz Cytomorphologic appearance, and in particular the cyto-
plasmic features, are suggestive of toxic goiter but not 
specific at all.

Microscopic Features
{{ Hallmark: Abundant pale and finely granular cyto-
plasm, fading away against the background due to mar-
ginal vacuoles. These vacuoles stain pink with the 
May-Grünwald-Giemsa method and contain granular 
material; as a result the periphery of the cells they look 
like fire flares (flare cells) [33, 111].
{{ In fine-needle aspirates, cellular material is scant to 
moderate.
{{ The follicular cells are dispersed or arranged in loose 
syncytial sheets, nuclei are widely spaced and follicu-
lar formations may possibly be supposed. Hürthle cells 
are an inconstant finding. 
{{ Colloid rarely occurs if at all, as thin and pale slightly 
eosinophilic film.
{{ Activated nuclei are frequent; they are eccentrically 
positioned, showing variable shape and size and small 
nucleoli.
{{ Multinucleation, epithelioid granulomatous compo-
nent, and focal lymphocytic infiltrates may be encoun-
tered.

Differential Diagnosis [4, 18, 45]
The following entities demonstrate overlapping cytologic 
features in FNAB samples:
zz Thyroid hyperplasia versus adenomatous nodules, well-
differentiated follicular carcinoma and papillary carcino-
ma.
zz Toxic goiter with a large Hürthle cell population accom-
panied by a pronounced lymphoid infiltration versus 
Hashimoto thyroiditis.
zz Involuted goiter with large numbers of degenerated fol-
licular cells exhibiting small, deeply stained nuclei versus 
lymphocytic thyroiditis.
zz Thyroid hyperplasia comprising a large number of dege
nerating follicular cells with nuclear pleomorphism 
should not be mistaken for carcinoma (Figs. 4.35 and 
4.36). Spindle cells should not be misdiagnosed as ana-
plastic carcinoma or medullary carcinoma of the thyroid. 
The latter demonstrate immunocytochemical positivity 
for calcitonin.

Caution
zz Differentiation between nonneoplastic hyperplastic 

thyroid nodules and follicular adenoma is rarely pos-
sible with cytology. The same is true of follicular ade
noma and well-differentiated follicular carcinoma 
(see Sect. 4.2.4, below), and of the follicular variant of 
papillary carcinoma. 
zz Excision of the whole nodule followed by histologic 

examination is mandatory in order to obtain a defi-
nite diagnosis.

4.2.4  Follicular Neoplasia:  
Benign and Malignant

General Comments
zz By definition, follicular adenoma is microscopically en-
capsulated and the surrounding thyroid parenchyma is 
compressed. This feature differentiates the true neoplasms 
from non-neoplastic hyperplastic nodules in goiters.
zz Confusion and controversy exist over the histologic crite-
ria that assess malignancy. Widely accepted criteria in-
clude capsular and/or vascular invasion (and of course 
metastases). However, capsular invasion ranges from 
minimal nibbling of the capsule to broad penetration of 
the full thickness of the capsule; therefore, interpretation 
and diagnosis of malignancy remains subjective.
zz Benign and malignant thyroid tumors can cytologically 
masquerade as hyperplastic follicular lesions [8, 27, 51, 
77, 78, 80, 86, 140]. The most important entities of this 
group include:

−− Follicular adenoma (see Sect. 4.2.4.1, p. 341).
−− Follicular carcinoma (see Sect. 4.2.4.4, p. 342).
−− Follicular variant of papillary carcinoma (see Sect. 

4.2.6.1.1, p. 345). 

Proposed Diagnostic Procedure and Additional  
Analyses
At our institution, the diagnosis of follicular neoplasia is ren-
dered if an FNAB specimen is composed of:  

{{ High cellularity.
{{ Microfollicular features.
{{ Lack of colloid.
{{ No or marginal nuclear atypia. Cytologic criteria of 
cellular atypia are indeterminate and debatable in this 
setting.

zz Any diagnosis of follicular neoplasm results in quantita-
tive DNA (DNA ploidy) assessment by means of digital 
image analysis. The results on our own FNAB material 
have shown that follicular neoplasms with a nondiploid 
DNA distribution pattern of any type are more frequently 
associated with malignancy than diploid tumors. Several 
authors have emphasized that DNA aneuploidy is strongly 
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indicative for malignancy or should at least be considered 
as being premalignant. Therefore, preoperative assess-
ment of DNA ploidy on fine-needle aspirates was accept-
ed by our endocrinologists and surgeons to be of practical 
value as a decisive procedure for surgical intervention, 
immediately after its implementation in diagnostics. 
It should once more be pointed out that the DNA pattern 
alone permits neither assessment nor exclusion of malig-
nancy. Still, DNA aneuploidy seems to be more frequent-
ly associated with tumor invasion and generally excludes 
nonneoplastic thyroid hyperplasia. Details and references 
are provided in Sect. 4.1.4, “DNA ploidy,” p. 328.
zz Promising results have also been reported in order to dis-
tinguish between varied follicular thyroid lesions using 
morphometric parameters [36, 68, 150]. 

4.2.4.1  Conventional Adenomas

Unusual variants of follicular adenoma are not described in 
this section. More information may be obtained from indi-
vidual publications and distinguished textbooks [84].

4.2.4.1.1  Colloid Adenoma
Colloid adenoma is cytologically identical to macrofollicular 
areas in a goiter, except for encapsulation (only identifiable 
on histologic sections!). Malignancy is rarely if ever ob-
served.

4.2.4.1.2  Simple (Follicular) Adenoma
Simple adenoma is composed of well-developed follicles as 
seen in normal thyroid glands and nodular goiters; it addi-
tionally exhibits microfollicular areas. The lesion may usu-
ally be interpreted as nodular goiter or follicular adenoma by 
cytology.

4.2.4.1.3  Microfollicular Adenoma  
(Figs. 4.37 and 4.38)
The aspirates of microfollicular adenoma present a cell pat-
tern that is difficult to distinguish from well-differentiated 
follicular carcinoma. Overlap of cytologic features of benign 
and malignant neoplastic disease is strong, an issue which is 
repeatedly discussed in Chap. 4 (Fig. 4.41).

In accordance with the varying histologic architecture, as-
pirates of trabecular and solid tumor areas may yield nests 
and trabeculae of follicular cells lacking a microfollicular 
pattern.

{{ Cytologic hallmarks: Abundance of monomorphic fol-
licle cells occurring singly, in loose clusters, or in 
three-dimensional arrangement. 
Microfollicles are more or less distinct. The majority of 
the follicles are empty, but a few of them contain pale 
staining colloid.

The nuclei are round to oval and smooth. They show a 
slight increase in size compared with nonneoplastic 
follicle cells. Granular chromatin is evenly distributed. 
The nucleoli are small, round, and not consistent. 
The cytoplasm is variable in size and pale. Background 
colloid is absent.
{{ Minor variations in nuclear size, a certain loss of nucle-
ar polarity, and focal nuclear crowding and overlap-
ping may be classified as atypical.

Caution
zz Distinguishing between follicular adenoma and 

well-differentiated follicular carcinoma, and follicular 
variant of papillary carcinoma is rarely possible by 
cytology.
zz Follicular adenoma may present with papillary hy-

perplasia mostly together with cyst formation. This 
follicular tumor variant is considered to be more fre-
quent in young adolescents [95].  Exact interpreta-
tion of cellular and nuclear details can prevent misin-
terpretation as papillary carcinoma.

4.2.4.2  Hyalinizing Trabecular Adenoma  
[3, 21, 87]

Hyalinizing trabecular adenoma is an uncommon subtype of 
thyroid adenomas. The tumor generally behaves in a benign 
fashion.

Microscopic Features and Differential Diagnosis
{{ The cells are isolated or grouped in loose aggregates 
and syncytial clusters. They are oval to spindle-shaped 
and frequently radially oriented surrounding a central 
hyaline core.
{{ The cytoplasm is huge and elongated, containing 
round, pale inclusion bodies.
{{ The nuclei are oval to spindle-shaped and mildly pleo-
morphic. Nuclear longitudinal grooves and cytoplas-
mic nuclear inclusions are distinct and frequently ob-
served.
{{ The chromatin is thinly dispersed. 
{{ The nucleoli are small and inconspicuous. 
{{ Hyaline background material is usually present.

Hyalinized trabecular adenomas are frequently diagnosed  
as papillary or medullary carcinoma because of mutual  
cytologic features. The cells stain immunocytochemically 
positive for thyroglobulin and TTF-1 but negative for  
calcitonin and consequently medullary carcinoma can be ex-
cluded based on its opposite immunoprofile; but papillary 
carcinoma cannot be differentiated by immunocytochemi
stry.
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4.2.4.3 Atypical Adenoma  (Fig. 4.39)

Atypical adenoma is a highly cellular tumor with microfollic-
ular, trabecular, and solid architecture. The cells are pleomor-
phic and spindle-shaped with bizarre nuclei and mitotic acti
vity. In spite of distinct cellular atypias, the lesion is histologi-
cally completely encapsulated and lacks invasive features.

Microscopic Features and Differential Diagnosis
{{ Aspirates demonstrate marked cellularity.
{{ Syncytial cellular aggregates forming empty microfol-
licles are loose or crowded, and exhibit areas with 
marked cellular overlapping.
{{ The nuclei are polymorphous and their membranes 
show bizarre indentations and folds. 
{{ Large nucleoli.
{{ Irregular chromatin distribution and hyperchromasia.

The cytological pattern often presents diagnostic dilemmas, 
possibly leading to an erroneous diagnosis of follicular car-
cinoma.

4.2.4.4  Follicular Carcinoma  [136]

General Comments  
zz Definition: A malignant epithelial tumor with clear evi-
dence of follicular differentiation, lacking pathognomonic 
cellular features of other thyroid malignancies.
zz The frequency of follicular carcinoma among thyroid ma-
lignancies ranges from 5 to 15%. A high incidence is re-
ported in iodine-deficient areas, where follicular carcino-
ma accounts for 40% of all thyroid cancers. They occur 
frequently in middle-aged and older age groups.
zz Follicular carcinoma metastasizes rarely to cervical 
lymph nodes, contrary to papillary carcinoma. Distant 
metastases are commonly observed in bones and lung. 
The prognosis is less favorable in comparison to papillary 
carcinomas.

Classification
Classification may be based on tumor differentiation (suit-
able for cytologic diagnostic procedure) or on the extent of 
invasion (a useful feature for the histopathologic evaluation). 
The majority of well-differentiated tumors go along with 
minimally invasive growth. Carcinomas with a worse dif-
ferentiation show extensive areas of invasion in most cases.

4.2.4.4.1  Well-Differentiated Follicular Carcinomas 
(Figs. 4.40 and 4.41) 
These tumors exhibit a micro-, normo-, or macrofollicular 
pattern admixed with trabecular and solid areas and roughly 
resemble their benign counterparts. This carcinoma subtype 
is usually minimally invasive. Their differential diagnostic 
properties and cytologic features have been discussed in the 

introduction to Sect. 4.2.4, p. 340, and in Sect. 4.2.4.1.3, 
“Microfollicular Adenoma,” p. 341.

4.2.4.4.2  Poorly Differentiated Follicular 
Carcinomas (Fig. 4.42) 
These tumors show a follicular architecture including clear 
cellular features of malignancy. Distinguishing between 
poorly differentiated follicular carcinoma and atypical ade-
noma is very difficult with cytology (see also Sect. 4.2.4.3, p. 
342).

Microscopic Features
{{ Aspirates are cellular. 
{{ The syncytial tissue fragments are loose or dense com-
prising irregularly formed follicles. 
{{ Colloid is infrequently observed in the follicular lumi-
na. 
{{ Nuclear crowding and overlapping is variably pro-
nounced in different areas of the cytologic smear. The 
nuclear size is increased and variable. The nuclei are 
round, wrinkled, or folded.
{{ The chromatin is coarse granular and irregularly dis-
tributed. Distinct hyperchromasia.
{{ Nucleoli are always present and vary in size. 
{{ Background colloid is sparse. 
{{ Necrosis is common.

4.2.4.4.3  Insular Carcinoma [20, 60, 124, 136, 146]

This term has been proposed for a morphologically distinc-
tive form of poorly differentiated thyroid carcinoma arising 
from follicular cells. It is suggested that this tumor type is an 
intermediate form between follicular/papillary carcinoma 
and anaplastic carcinoma [20, 136].

Microscopic Features
{{ The tumor exhibits predominantly single cells. A vari-
able degree of cellular polymorphism, microfollicular 
and papillary cell arrangement, and necrosis occurs.

4.2.5  Oncocytic Neoplasia [39, 84, 110, 158]

Synonyms: Oncocytes are also called Hürthle cells , oxyphil 
cells, or Askanazy cells.

General Comments
zz Oncocytes are altered follicular cells. Alteration (in the 
sense of metaplasia) occurs not only in carcinomas of the 
follicular and papillary type, but also in adenomas, adeno-
matous goiters, Hashimoto thyroiditis, Graves disease, 
and in other disorders affecting the thyroid gland.
zz Oncocytic tumors account for 5% of all thyroid tumors. 
The biological behavior of oncocytic tumors seems to be 
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more aggressive than differentiated follicular cell tumors, 
especially in males and older patients [52, 56, 127, 158]. 
zz Distinction of benign from malignant oncocytes, and be-
nign from malignant oncocytic neoplasms (Figs. 4.43 and 
4.44) may be difficult. Benign and malignant tumors usu-
ally appear distinctly monomorphic in cytologic smears; 
but many oncocytic carcinomas exhibit cytologic features 
that lead to a definite malignant diagnosis or being at least 
suggestive of malignancy. 
zz An increase in the malignant potential in tumors with on-
cocytic features may also be supported by the results of 
DNA ploidy assessment: the aneuploidy rate seems to be 
higher in oxyphilic adenoma and low-grade oncocytic 
carcinoma compared to their nonoxyphilic counterparts. 
A few papers suggest a significant association between 
aneuploidy and histologic malignancy of oxyphilic neo-
plasia (for more information and references, see Sect. 
4.1.4, “DNA Ploidy,” p. 328).

Microscopic Features
zz The oncocyte
{{ Oncocytes are large polygonal cells with abundant 
granular cytoplasm and well-defined margins. Granu-
larity is the result of an accumulation of abundant mi-
tochondria. 
{{ The cytoplasmic body is either packed with clearly dis-
tinguishable granules, or extremely dense in structure; 
staining is eosinophilic, cyanophilic, or amphophilic 
with the Papanicolaou method. 
{{ The nucleus is large and round, occurring in a central 
or eccentric position. 
{{ The nucleoli are prominent and red in color.

zz Oncocytic adenoma  (Fig. 4.43)
{{ Single cells and loosely cohesive cell groups occasio
nally embodying follicles. Typical oxyphil cells having 
a low N/C ratio. 
{{ The nuclei are round, smooth, and uniform in size; they 
contain a single round nucleolus. 
{{ Finely granular chromatin pattern.
{{ Individual large oxyphil cells with deep-staining poly-
morphous nuclei should not mislead to diagnosis of 
malignancy.
{{ The presence of colloid and lymphocytes favors a be-
nign lesion.

zz Oncocytic carcinoma (synonym: oncocytic variant of fol-
licular carcinoma)  [131]  (Figs. 4.44–4.46)
{{ Large numbers of isolated cells and syncytial-type tis-
sue fragments with areas of nuclear crowding. The 
cells are smaller compared with those of adenomatous 
lesions and have an increased N/C ratio. 
{{ Variation in nuclear size and shape is distinct. 
{{ Macronucleoli are frequently multiple and may exhibit 
irregular shapes. 
{{ Occasional psammoma bodies and cellular debris. 
{{ No colloid.

{{ A papillary growth pattern may be observed, but the 
nuclei are devoid of ground-glass structure and 
grooves; the latter are a key feature for the diagnosis of 
papillary carcinomas. The presence of psammoma 
bodies is on its own not diagnostic for papillary carci-
noma with oncocytic transformation [14].

Differential Diagnosis
zz Differential diagnoses include nodular goiter with onco-
cytic metaplasia, Hashimoto thyroiditis, Graves disease, 
and papillary and medullary carcinoma. 
zz Transgressing vessels and intracytoplasmic vacuoles have 
sporadically been reported as useful criteria to separate 
nonneoplastic from neoplastic oncocytic lesions [161]. 
zz The oncocytic varieties of parathyroid tumors can be dis-
tinguished from thyroidal Hürthle cell lesions solely by 
immunocytochemical tests.

Caution
zz Gross enlargement and pleomorphism of oncocytes 

in thyroid aspirates should not lead to a false-posi-
tive diagnosis of malignancy. Oncocytes from Hashi-
moto thyroiditis may display much greater pleomor-
phism as compared with oncocytic tumor cells.
zz A particular monomorphic cell pattern is a key fea-

ture for a neoplastic oncocytic lesion.
zz Distinguishing between oncocytic parathyroid le-

sions and oncocytic thyroid lesions is only possible 
using immunocytochemistry.

4.2.6  Papillary Thyroid Carcinoma   
[128, 136]  (Figs. 4.47–4.52)

General Comments 
zz Papillary carcinoma is the most common subtype of thy-
roid carcinoma occurring more commonly in women than 
in men. The tumor is frequently diagnosed in adolescents 
and young females.
zz The tumor has a predilection to multicentricity, uni- or 
bilaterality, and lymphatic dissemination. Regional cervi-
cal lymph node metastases have been reported in more 
than 50% of all tumor patients at the time of surgery. Dis-
tant metastases are observed in approximately 10% of the 
cases.
zz The overall long-term survival of patients with papillary 
carcinoma is excellent [102].
zz There exists a repeatedly documented association bet
ween irradiation of the neck and development of subse-
quent thyroid papillary carcinoma [16, 69]. If radiation 
has been applied during childhood, an interval of up to 20 
years until development of malignancy has been ob-
served. However, administration of high-dose radiation to 
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the neck area may give rise to tumor development shortly 
after completion of the therapy.
zz CK19 and CD44 immunostaining has been reported to be 
valuable on FNAB samples in the differentiation between 
thyroid papillary carcinoma and other lesions of the thy-
roid exhibiting overlapping cytologic features (e.g., nuc
lear grooves and inclusions)  [25, 107].
zz Additional molecular genetics such as BRAF and RAS 
mutational analysis or RET/PTC and PAX8/PPAR rear-
rangement tests might be useful in cases with an indeter-
minate cytology [28A, 110A].

Microscopic Features
Key features: Three morphologic features are pathognomo
nic for papillary carcinoma: papillae, monolayer sheets, and 
nuclear characteristic:

{{ Papillary formations can vary greatly in size and may 
show various degrees of architectural complexity. The 
vascular component within the fibrous core is promi-
nent; capillaries are frequently dilated and filled with 
red blood cells. Branched papillary fragments are lined 
with multiple layers of tumor cells in loose or dense 
syncytial arrangements. 
{{ Cells have a cuboidal or columnar shape. Nuclei are 
palisaded at the periphery and show pronounced over-
lapping.
{{ Monolayered cohesive sheets of enlarged thyrocytes 
perfectly visualize the diagnostically important nuclear 
features.
{{ The nuclei are round to oval, normo-, or even hypo-
chromatic.

−− The usually irregular nuclear contour is caused by 
grooves and longitudinal folds. Grooves are best 
identified on Pap-stained smears. However, spora
dic nuclear grooves are observed in nonpapillary 
carcinoma lesions as well [144, 148]. Yang and 
Demirci propose a semiquantitative approach that 
may help to improve the diagnostic relevance of 
nuclear grooves for papillary thyroid carcinoma 
lacking other nuclear characteristics [160].

−− Nuclear cytoplasmic invaginations presenting as 
sharply outlined intranuclear inclusions are com-
mon. Nuclear inclusion is not specific and encoun-
tered in primary neoplastic and nonneoplastic lesions 
of the thyroid as well as in secondary tumors. Nucle-
ar inclusions may also be observed in adenoma, fol-
licular neoplasms, oncocytic carcinoma, medullary 
carcinoma, anaplastic carcinoma, and metastases of 
breast carcinoma, renal cell carcinoma, pulmonary 
adenocarcinoma, among others [14, 54, 92].

−− The chromatin is finely granular or dusty. Ground-
glass appearance of the nucleus – a hallmark in his-
tologic sections – may rarely be articulate in cyto-
logic preparations. 

−− The nucleolus is small.

In summary, the following four nuclear features are 	
definitely of high value for the diagnosis of papillary 	
carcinoma: light-colored nuclei, multiple nuclear 
grooves, intranuclear cytoplasmic inclusions, and small 
nucleoli.

Other microscopic features:
{{ Cellularity: Aspirates are highly cellular and they con-
tain scant colloid. Isolated tumor cells occasionally oc-
cur. Cells are larger than those in hyperplastic follicular 
lesions.
{{ Cytoplasm: The cytoplasm is generally polygonal and 
wide and its structure varies from dense and homoge-
neous (squamoid appearance) to granular (oncocytoid) 
and vacuolated (mainly in cystic tumor variant). The 
nucleus is centrally placed.
{{ Psammoma bodies: Psammoma bodies – calcified con-
centrically laminated structures – may be identified. 
Psammoma bodies are a highly characteristic feature 
but not specific for papillary carcinoma; they may also 
be encountered in benign hyperplastic thyroid lesions 
[40, 132] and in lymphocytic or Hashimoto thyroiditis 
[38]. However, we must refer to a report by Hunt and 
Barnes, who identified 27 of 29 patients with “non-tu-
mor associated” psammoma bodies who finally had a 
tumor in their thyroid gland or in perithyroidal lymph 
nodes; most of these tumors appeared to be of the pa
pillary variant [72].
{{ Colloid: Colloid is absent in the majority of cases or is 
scant with a characteristic appearance. It is viscous and 
may exhibit a peculiar smearing effect like bubble-
gum, which is best seen in May-Grünwald-Giemsa 
stain.
{{ Foamy/vacuolated histiocytes and multinucleated gi-
ant cells may be numerous, particularly in cystic forms 
of the tumor.
{{ Lymphocytes may be present. Nuclear characteristics 
of the epithelial tumor cells should prevent confusion 
with Hashimoto thyroiditis.

Differential Diagnosis
zz Rare single tumor cells from papillary carcinomas en-
countered in direct smears or in cystic fluid aspirates may 
be mistaken for activated histiocytes, due to nuclear 
shape, structure, color, and cytoplasmic vacuolation. Still, 
a focus on sporadic squamoid cytoplasmic features and 
distinct nuclear characteristics suggests papillary cancer.
zz Mutual existence of cellular features in both papillary and 
nonpapillary thyroid disorders and nonthyroid neoplasms 
have been discussed above in “Microscopic Features.” 
zz Immunoreactivity for typical cellular/tissue antigens 
should indicate the correct nature of the cells, distinguish-
ing between primary thyroid lesions and nonthyroid le-
sions.



3454.2  Thyroid and Parathyroid Glands: Benign and Malignant Lesions	�

Caution
Architectural and cellular hallmarks of papillary carci-
noma may be found only focally in the smear or only on 
individual cells. The cytologic criteria must be searched 
for systematically in cases suggestive of papillary neo-
plasm but lacking unequivocal morphologic features 
by routine screening.

4.2.6.1  Variants of Papillary Carcinoma 
[61, 84 (pp. 148–176), 91]

General Comments
zz Several histologic subtypes of papillary carcinoma have 
been described [136]. All variants disclose the same 
pathognomonic nuclear features with the exception of the 
columnar cell variant. That is, nearly all papillary thyroid 
tumors are cytologically recognized and should be re-
ferred to thyroidectomy regardless of their correct mor-
phologic classification. 
zz Some of the tumor variants that are easily recognized by 
histology cannot be identified in cytologic samples; but 
again, they represent cytomorphologic characteristics of 
common papillary carcinoma: 

−− Papillary microcarcinoma [123].
−− Encapsulated papillary carcinoma. 
−− Papillary carcinoma with distinct stromal properties 

(diffuse sclerosis, fasciitis-like stroma). 
−− Solid and trabecular variant of papillary carcinoma. 
−− Diffuse follicular variant of papillary carcinoma.

zz The term “occult papillary (micro)carcinoma” is used for 
tumors with regional lymph node metastases in the ab-
sence of a palpable tumor in the thyroid gland.

4.2.6.1.1  Follicular Variant  
[6, 49, 65, 96, 103, 126, 159]  (Fig. 4.53)
General Comments and Microscopic Features
The follicular variant comprises roughly 12% of all thyroid 
papillary carcinomas.

{{ This tumor entity shows predominantly or exclusively 
a follicular architecture. The follicles are small or me-
dium-sized and filled with colloid that may be thick 
and abundant. 
{{ The characteristic cellular features of papillary carci-
noma together with lack of a papillary pattern, follicu-
lar cell arrangement, dense colloid, and a large number 
of histiocytes are the strongest signs for the diagnosis 
of the follicular subtype of papillary carcinoma. 
{{ On the other hand, chromatin clearing, nuclear grooves, 
and syncytial clusters exclude other thyroid lesions.

Differential Diagnosis
Absence of tumor-typical cell features in large tumor areas, 
privileged presence of macrofollicles, and abundant colloid 
can lead to a false cytologic diagnosis of goiter [26].

Caution
In FNA specimens, papillary carcinoma with a pure or 
predominantly follicular pattern often yields a diagno-
sis of follicular neoplasm, unless the cytologic hallmarks 
are systematically searched for by meticulous scree
ning.

4.2.6.1.2  Tall Cell Variant  [42, 50, 66, 79]
General Comments and Microscopic Features
The tall cell variant comprises about 10% of the thyroid pa
pillary carcinoma. The biological behavior is more aggres-
sive with a high incidence of regional lymph node involve-
ment and distant metastases.

{{ The tumor is composed of large cells of polygonal to 
columnar shape. 
{{ The abundant cytoplasm is dense, shows sharply de-
fined margins and either cyanophilic or eosinophilic 
staining. The cells should not be misinterpreted as on-
cocytes. 
{{ Papillary fronds and lymphoid infiltrates may be pre
sent. 
{{ Nuclear details and additional characteristic features 
should permit a diagnosis of papillary carcinoma.

Differential Diagnosis
zz Pronounced oncocytoid cell features give rise to suspicion 
of the oxyphilic cell variant of papillary carcinoma.
zz The lymphoid infiltrates may mimic Hashimoto disease. 
zz Metastasis of a breast carcinoma subtype can closely 
mimic the tall cell variant of thyroid cancer due to the 
overlapping nuclear features (see Sect. 4.2.11.1.2, p. 350)  
[17, 42, 149].

4.2.6.1.3  Columnar Cell Variant  [71, 75, 122, 162]
General Comments and Microscopic Features
This variant of thyroid papillary carcinoma is extremely rare; 
the tumor is known to have a poor prognosis.

{{ Complete lack of nuclear grooves and intranuclear cy-
toplasmic inclusions!
{{ Cells are grouped in syncytial tissue fragments occa-
sionally showing a papillary configuration; true papil-
lae show fibrovascular cores. 
{{ The cells are monomorphic with palisade arrangement. 
{{ The nuclei are elongated, overlapping, and pseu-
dostratified. 
{{ Chromatin is described as finely granular, or dusty, and 
nucleoli as small or inconspicuous. 
{{ The cytoplasm is pale and clear.

Differential Diagnosis
zz The tall cell variant can be distinguished from columnar 
cell variant of papillary carcinoma. The former shows 
dense cytoplasm, lack of nuclear pseudostratification and 
typical nuclear features.
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zz Difficulties in differentiating columnar cell papillary car-
cinoma from metastatic adenocarcinoma are emphasized 
by Jayaram and contributors [75].

Caution
zz The columnar cell variant of papillary carcinoma is 

the sole papillary tumor variant of the thyroid with 
absence of the characteristic nuclear grooves and cy-
toplasmic inclusions. 
zz Furthermore, the tumor cells demonstrate negative 

immunoreactivity for thyroglobulin.

4.2.6.1.4  Oncocytic Variant 
[9, 37, 100, 154]  (Fig. 4.54)
General Comments and Microscopic Features
The oncocytic variant of papillary carcinoma is uncommon 
and seems frequently to be associated with the tall cell vari-
ant. The aggressive behavior appears to be intermediate be-
tween that of conventional papillary carcinoma and onco-
cytic carcinoma.

{{ Cytologic samples present a pure oncocytic popula-
tion. 
{{ The cells are large and variable in size, occurring in 
loose groups and syncytial fragments; papillary fronds 
are common. 
{{ The nuclei are eccentrically placed, their chromatin is 
dense and granular. Nuclear grooves and nuclear cyto-
plasmic inclusions are variably present. Nucleoli are 
prominent and centrally located. 
{{ The cytoplasm is abundant and granular. 
{{ Psammoma bodies are rarely encountered.

Differential Diagnosis
zz The cytoplasmic features of papillary tall cell variant are 
very similar in comparison to those of the oxyphilic vari-
ant of papillary carcinoma. Both subtypes occasionally 
occur together [100]. 
zz Nuclear inclusions are also observed in nonpapillary on-
cocytic tumors. That is, they are of poor differential diag-
nostic value in distinguishing papillary from nonpapillary 
oxyphilic neoplasia.
zz A pronounced lymphoplasmacytic background together 
with an epithelial cell population lacking typical nuclear 
features of papillary carcinoma may lead to a misdiagno-
sis of Hashimoto thyroiditis.

4.2.6.1.5  Papillary Carcinoma with Clear Cell 
Change
General Comments and Microscopic Features
Clear cell change has been considered as a rare morphologic 
variant of thyroid papillary carcinoma [136]. A few reports 
emphasize that clear cell change also occurs in follicular car-
cinoma [108, 135] and adenoma of the thyroid [113].

{{ Cells in cytologic samples are characterized by poorly 
defined cell borders and frequently stripped nuclei, 
which are enlarged and present the typical features of 
papillary carcinoma. The cytoplasm is barely visible.

Differential Diagnosis
An overall pattern of single cells may lead to a misdiagnosis 
of thyroid medullary carcinoma, but it can also mimic me
senchymal lesions and metastatic tumors. Clear cell areas of 
thyroid neoplasms may not react with thyroglobulin on im-
munocytochemical work-up [135].

4.2.6.1.6  Cystic Papillary Carcinoma 
[22, 43, 84, p. 171, 156]  (Figs. 4.55 and 4.56)
Interpretation Problems
Aspirates from thyroid lesions with marked cystic changes 
are generally difficult to interpret:
zz The aspirated fluid is often of low cellularity and inade-
quate for cytologic interpretation.
zz Distinguishing between sporadic and degenerating papil-
lary tumor cells and activated histiocytes is challenging.
zz Inflammatory background, debris, and hemorrhage may 
obscure morphologic features of individual tumor cells. 
Nonthyroid lesions such as branchial-cleft cysts or metas-
tases of squamous cell carcinoma should always be in-
cluded in the diagnostic consideration.
zz Cyst-lining cells (Fig. 4.57) may disclose regenerative 
atypia comprising pleomorphic and elongated cytoplasm, 
densely structured and squamoid cytoplasmic features, 
and distinct nucleoli. However, the crucial nuclear criteria 
typical of papillary thyroid cancer are absent in nontu-
morous atypical cells.

Caution
zz Papillary carcinoma with cystic degeneration can 

pose major problems in a proper diagnosis. Aspirates 
may be composed of foamy macrophages, lympho-
cytes, and few or no tumor cells at all.
zz Isolated histiocytoid tumor cells lacking nuclear 

grooves and inclusions may easily be misinterpreted 
as reactive or degenerating histiocytes [130].
zz On the other hand, histiocytic aggregates in aspi-

rates from goiters and nonpapillary cystic neoplasms 
can mimic papillary thyroid carcinoma [106].
zz Immunostaining for thyroglobulin, TTF-1, and CD68 

may at least be helpful in separating cells of thyroidal 
origin from those of histiocytic origin.
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4.2.7  Medullary Carcinoma   
[12, 35, 85,117, 151]  (Figs. 4.58–4.61)

General Comments
zz Medullary carcinoma arises from the calcitonin-produc-
ing cells of the thyroid gland. The cells are called C-cells, 
clear cells, or parafollicular cells. The biological behavior 
of medullary carcinoma is more aggressive than the dif-
ferentiated follicular thyroid cancers.
zz The incidence of medullary carcinoma is reported at 
roughly 10% of all thyroid carcinomas.
zz The tumor can occur sporadically or is genetically trans-
mitted. The latter comprises up to 30% of all medullary 
carcinomas and can appear as an isolated lesion or associ-
ated with other endocrine tumors, often in the context of 
multiple endocrine neoplasia (MEN) syndrome.
zz Medullary carcinoma is characterized by high levels of 
serum calcitonin. 
zz Corresponding calcitonin expression in the cytoplasm of 
tumor cells, demonstrated by immunocytochemical stai
ning, is an important diagnostic tool for the pathomorpho-
logic tumor typing. An immunocytochemically positive 
reaction is specific and reliable on cytologic specimens; 
even so, cases with negative immunoreactivity for calci-
tonin have been reported [12, 15, 35].

Caution
Calcitonin positivity by immunocytochemistry may oc-
casionally occur in cells of benign and tumorous para-
thyroid lesions [30]

Microscopic Features 
{{ Hallmarks: Abundant isolated cells that show marked 
variation in size and shape and granular cytoplasm. 
Plasmacytoid cell appearance and cytoplasmic pro-
cesses are most helpful to achieve a correct diagnosis. 
Amyloid may be observed between the cells as acellu-
lar, cloudy material.
{{ The pattern of medullary carcinoma varies widely in 
cytologic specimens. The most common tumor variant 
is characterized by polygonal and fusiform cells. The 
overall cell pattern may be polymorphic, disclosing a 
mixture of tumor cells of different shapes and sizes, or 
monomorphic comprising only one cell type.
{{ Groups of loosely arranged cells are observed beside 
the isolated tumor cells. Dense clusters are rarely seen. 
Papillary and follicular patterns are not present.
{{ Nuclei in tumor cells of medullary carcinoma are al-
ways eccentrically positioned. Extreme nuclear bor-
dering yields a plasmacytoid aspect to the cells. Nuclei 
appearing round to oval in polyhedral cells and spin-
dle-shaped in combination with elongated cytoplasm. 
Bi- and multinucleation are frequently observed.
{{ Intranuclear cytoplasmic inclusions are frequent.
{{ The presence of nucleoli is not consistent. 

{{ The chromatin is coarse and scattered throughout the 
nucleus. 
{{ The cytoplasm is moderately dense and frequently 
contains small granules best seen in air-dried smears 
stained according to the Romanowsky method. One or 
multiple cytoplasmic processes may be present in cells 
displaying fusiform, large polyhedral, and triangular 
cytoplasm.
{{ Dense acellular and cloudy material in the background, 
occasionally associated with mesenchymal cells, is a 
characteristic feature of medullary carcinoma repre-
senting amyloid. Amyloid has similar staining qualities 
as compared to colloid in Pap-stained smears, but it 
demonstrates characteristic bottle-green birefringence 
under polarized light after staining with Congo red.

Differential Diagnosis  [46].
zz A monomorphic cell pattern (Fig. 4.60) may be mistaken 
for the follicular variant of thyroid carcinoma or for ade-
noma or – together with distinct cytoplasmic granularity 
and large nucleoli – for oncocytic carcinoma. 
zz Spindle cell pattern  (Fig. 4.61):

−− Spindle-cell papillary thyroid carcinoma lacking typi-
cal nuclear features can be indistinguishable from 
medullary carcinoma. Intranuclear cytoplasmic inclu-
sions are observed in both tumor types and are not 
helpful in differentiating the two entities.

−− Spindle cell patterns comprising pleomorphic nuclei 
are difficult to assign to the medullary or anaplastic 
type of  thyroid carcinoma [129], or to spindle cell ma-
lignant melanoma. Again, nuclear inclusions may be 
observed in cells of any tumor entity.

−− Extremely proliferating mesenchymal cells from gran-
ulation tissue may disclose nuclear and cytoplasmic 
pleomorphism including large nucleoli and prominent 
coarse chromatin texture. Misdiagnosis of medullary 
(or anaplastic) carcinoma is possible. But benign atyp-
ical fibroblasts/histiocytes differ from malignant spin-
dle cells in the low N/C ratio, loose chromatin arrange-
ment, and the few pleomorphic nucleoli [84, p. 
387–403]  (Fig. 4.62A).

zz Amyloid deposits that involve the thyroid gland in sys-
temic amyloidosis [116] can potentially be misinterpreted 
as a diagnostic element of medullary carcinoma [64, 76]   
(Fig. 4.62).

Caution
Diagnosis of medullary carcinoma is ultimately based 
on both demonstration of intracytoplasmic calcitonin 
storage by immunocytochemical tests and elevated se-
rum calcitonin levels.
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4.2.8  Anaplastic Carcinoma   
[23, 59, 98, 152]  (Figs. 4.63–4.66)

General Comments
zz Anaplastic carcinoma comprises 5–15% of all thyroid 
carcinomas.
zz It is a highly aggressive tumor in an older age group of 
patients generally appearing in the seventh decade of life. 
The tumors behave both in a locally invasive manner and 
spreading to distant sites.
zz Many patients have a previous history of thyroid enlarge-
ment due to a benign hyperplastic process or a benign or a 
malignant thyroid tumor [19]. Anaplastic carcinoma is a 
rapidly growing tumorous disorder often having a nega-
tive effect on the function of the esophagus, trachea, and 
larynx.

Microscopic Features 
Hallmarks: 

{{ A pure form of spindle cell tumors may occur, but most 
tumors showing a mixture of fusiform, polygonal, 
rounded, and giant cells. 
{{ The aspirates are cellular and exhibit pleomorphic neo-
plastic cells in a background of necrosis and blood. 
Most of the tumor cells are dispersed, but loose grou
ping and dense clustering may also occur.
{{ Malignant cells of any type show extreme pleomor-
phism in size and shape. Polygonal cells can be small 
to large and are occasionally multinucleated. 
{{ Nuclei show highly irregular contours, irregularly dis-
tributed bizarre chromatin clumps, and multiple irregu-
lar nucleoli. Nuclear lobulation and cytoplasmic inclu-
sions also appear. Mitoses are present.
{{ The cytoplasm is usually abundant and dense but 
sometimes vacuolated. Cells with extremely dense cy-
toplasmic bodies and sharply outlined cell borders 
share features with malignant squamous cells. 
{{ Multinucleated osteoclast-like giant cells may be ob-
served [10, 88].
{{ The inflammatory background is variable and may be 
combined with neutrophilic cannibalism in cancer 
cells. 
{{ In a small number of anaplastic carcinomas, areas of 
differentiated thyroid carcinoma may be detected.

Differential Diagnosis [152]
zz Fusiform cell pattern (Fig. 4.65):

−− Extremely proliferating mesenchymal cells originating 
from granulation tissue and regressive histiocytes may 
disclose nuclear and cytoplasmic pleomorphism inclu
ding large nucleoli and prominent coarse chromatin 
texture. Misdiagnosis of undifferentiated carcinoma 
NOS or medullary thyroid carcinoma is possible. The 
benign atypical fibroblasts/histiocytes, however, differ 
from malignant spindle cells in the low N/C ratio, loose 

chromatin arrangement, and less pleomorphic nucleoli 
[84, pp. 387–403].  

−− Spindle cell medullary carcinoma with marked pleo-
morphism may simulate anaplastic carcinoma. Intranu-
clear cytoplasmic inclusions are observed in both tumor 
types and are not helpful in the differential diagnosis.

−− Other tumors with fusiform cells arrayed in fascicles 
comprise fibrosarcoma, hemangiopericytoma, and an-
giosarcoma.

zz Polygonal/ round cell pattern (Fig. 4.66):
−− Malignant lymphoma of the blastic type and poorly 

differentiated carcinoma of varied origin may mas-
querade as anaplastic thyroid carcinoma. Immunocyto-
chemical studies are helpful in identifying malignant 
lymphoma, which are CD45-positive and thyroglobu-
lin-negative (and vice-versa). 

−− Severe atypias of follicular thyroid cells caused by ra-
dioiodine therapy and irradiation can lead to a false 
diagnosis of anaplastic cancer.

zz Mixed cell pattern:
A mixed cell pattern composed of fusiform and polyhedral 
tumor cells can be misinterpreted as squamous cell carci-
noma, malignant fibrohistiocytoma, angiosarcoma, or ma-
lignant hemangioendothelioma [98]. Resemblance may be 
striking in cases exhibiting additional inflammatory infil-
trates.

Caution
zz Cytologic features of anaplastic thyroid carcinoma 

are highly specific. A correct diagnosis is possible in 
most of the cases unless sampling provides inade-
quate material.
zz Bear in mind particularly the following look-alikes: 

– 	 Severe changes on mesenchymal/histiocytic cells 
due to proliferation and regression.

– 	 Malignant lymphoma of the large-cell type.
– 	 Changes in thyroid cells due to radioiodine abla-

tion and radiation therapy.
zz A small percentage of the anaplastic thyroid cancers 

is well known for being negative for all immuno-
markers [145].

4.2.9  Uncommon Thyroid Neoplasms

Clear cell, squamous, mucinous, and mucoepidermoid fea-
tures may occasionally be observed in otherwise typical thy-
roid neoplasms. Bear in mind that true primary thyroidal 
mucinous, squamous, or mucoepidermoid cancers are excep-
tionally rare. A few reports present cytologic pictures of se-
lected neoplastic entities of epithelial [63, 89, 155] or mesen-
chymal origin [70, 82, 125, 163]. For rare neoplastic 
disorders of the thyroid, we also refer to distinguished cyto-
logic textbooks [84] and to the histologic literature [32, 136].
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4.2.10  Malignant Lymphoma  
[7, 28, 101, 121, 141]

General Comments
zz Malignant lymphoma with primary involvement of the 
thyroid is considered to be rare. The incidence reported in 
the literature varies from 1% up to 10% [28, 141] with a 
preponderance in females. Systemic malignant lymphoma 
affecting the thyroid gland must be excluded in each case.
zz On large histologic series, Pedersen and Pedersen [121] 
reported a considerable preponderance of high-grade 
lymphoma (83% high-grade versus 17% low-grade lym-
phomas), almost exclusively of the B-cell phenotype 
(98%). 
zz Primary thyroid high-grade lymphomas appear to evolve 
from low-grade B-cell lymphoma of the MALT type 
(marginal-zone B-cell lymphoma of mucosa-associated 
lymphoid tissue); Hashimoto thyroiditis seems to play an 
important role in the etiology of primary thyroid lympho-
ma [5, 73, 121]. More than the half of primary thyroid 
lymphomas are assumed to be preceded by Hashimoto 
thyroiditis.
zz Other lymphoma types than those of non-Hodgkin B-cell 
lineage have been reported sporadically: T-cell lymphoma 
[105] and primary thyroid Hodgkin disease [153].

Caution
Thyroid lesions in patients with a history of radiation 
exposure or radiotherapeutic intervention to the neck 
area are likely to turn out to be papillary carcinoma or 
less frequently malignant lymphoma.

Differential Diagnosis
zz MALT lymphoma usually coexists with Hashimoto thy-
roiditis. In this setting, a diagnosis of benign lymphocytic 
thyroiditis is not uncommon due to underdiagnosis of the 
slightly atypical mixed lymphoid population or due to 
sampling error [141] (see also “Additional Analyses“ be-
low).
zz Malignant lymphoma of the large-cell (blastic) type may 
be mistaken for carcinoma, in particular for anaplastic 
carcinoma of thyroid origin.
zz Malignant lymphoma of the small-cell type should not be 
misdiagnosed as thyroid small-cell anaplastic carcinoma 
or metastatic small-cell carcinoma [101].

Additional Analyses 
zz Immunophenotyping of lymphoma versus carcinoma: An 
appropriate set of immunodiagnostic markers is in most 
cases successful in determining a definite diagnosis: 
CD45, CD20 (B lymphocytes), CD3 (T lymphocytes), 
among others, indicate a lymphoid origin of the cell popu-
lation, while cytokeratins demonstrate positivity in epi-
thelial/carcinoma cells. TTF-1 positivity and expression 

of neuroendocrine markers may be helpful in recognizing 
metastatic small-cell carcinoma.
zz Demonstrating the neoplastic nature of lymphocytes re-
quires: 

−− Immunocytochemical T- and B-cell enumeration or 
flow cytometric analysis (FCM) in order to identify 
monoclonality of the lymphoid population.

−− Polymerase chain amplification (PCR) using DNA, ex-
tracted from cytologic samples, is a reliable method to 
assess clonal rearrangement, particularly in lymphoid 
proliferations where immunocytochemical analyses 
are not diagnostic.

−− Southern blot analysis may be another reliable tool for 
detection of a monoclonal B-cell and T-cell gene rear-
rangement. However, the method requires unfixed ma-
terial in large amounts.

zz Lymphoma subtyping: Fluorescence in situ hybridization 
(FISH) detecting specific translocation of gene loci is an 
excellent tool for lymphoma subtyping. Among others, 
the method is routinely applied for assessing lymphoma 
of follicle center cell origin, t(14;18); mantle cell lym-
phoma, t(11;14); and MALT-type lymphoma, t(11;18).
zz Further information is available in Sect. 15.1.4, “Ancil-
lary Techniques,” p. 910.

4.2.10.1  Selected Subtypes of Malignant 
Lymphomas

Characteristic immunocytochemical and molecular features 
of selected lymphoma subtypes that may be encountered in 
thyroid aspirates are listed below. A comprehensive synopsis 
on lymphoma diagnostics is given in Sect. 15.3, “Lymph 
Nodes: Malignant Lymphomas,” p. 950.
zz Lymphoma of MALT-type: Positive staining for B-cell 
markers (e.g., CD20,CD79a); CD5−; CD10−; CD23−; 
translocation t(11;18).
zz Diffuse large B-cell lymphoma (Fig. 4.67): Variable posi-
tivity for B-cell markers (CD79a and others); BCL-6+ 
nuclear positivity in a high proportion of cases; MIB-1+ 
high proliferative index; CD30+ in anaplastic variants; 
translocation t(14;18) in a minority of cases.
zz Anaplastic large-cell lymphoma: CD30+; variable stai
ning for CD45, T-cell markers, EMA and ALK; transloca-
tion t(2;5) in a majority of the cases.
zz Burkitt lymphoma: CD20+; CD10+; BCL-6+; MIB-1+ 
proliferative index nearly 100%; CD5−; BCL-2−;  Cha
racteristic cytoplasmic vacuolization and large numbers 
of starry-sky cells.
zz Plasmablastic lymphoma: CD38+; CD138+; CD45 and 
CD20 negative!
zz Multilobated T-cell lymphoma: T-cell NHL is identified 
by a strong positive reaction of the tumor cells for CD45 
(LCA) and T-cell antibodies (CD3 and others); variable 
CD30 positivity.



1

4

350 Chapter  4    Thyroid and Parathyroid Glands

zz Hodgkin lymphoma: Hodgkin and Reed-Sternberg cells, 
if present, yield positive immunostaining for CD15, 
CD30, and PAX5; and negativity for CD45.

4.2.11  Metastases

General Comments
zz The thyroid gland is a rare site for secondary malignancy. 
Involvement by direct spread from neighboring organs 
such as the pharynx, larynx, and esophagus (Fig. 4.68) 
may be observed in the majority of secondary tumor man-
ifestations.
zz The thyroid gland can harbor secondary tumors from 
many different organs, but the most common primary 
sites have been reported to be kidney, breast, lung, colon, 
supplemented by malignant melanoma (Fig. 4.69)  [83, 
84, pp. 361–370]. In recent years, several reports in the 
cytologic literature have investigated this issue [83, 93]. 
Selected case reports are indicated below.

Basic Microscopic Pattern
Cytologic samples may show a mixture of benign thyroidal 
follicular cells and malignant cells (Fig. 4.69), or a mono-
morphic pattern purely composed of cancer cells. Large se
condary tumors frequently present with necrotic debris. The 
overall cell pattern mainly depends on the size and type of 
growth.

Caution
Tumor-to-tumor metastasis of a remote cancer into a 
primary thyroid neoplasm has repeatedly been repor
ted.  Diagnostic problems on FNAB specimens should 
not be underestimated [81, 139].

4.2.11.1  Metastatic Cancers Masquerading 
as Primary Thyroid Tumor

Metastases masquerading as primary thyroid cancer are rare. 
The most common metastatic tumors mimicking primary thy-
roid carcinoma are briefly discussed with their related mor-
phologic features and immunocytochemical differentiators. 
Remember immunocytochemistry for thyroid tumors (see 
also Sect. 4.1.4, “Immunocytochemistry,” p. 327):
zz The selective panel of immunocytochemical stains for 
thyroglobulin, thyroid transcription factor-1 (TTF-1), 
CK7, and CK20 is useful to differentiate tumors of thy-
roid follicular origin from many neoplasms of remote 
sites. 

Caution
Thyroglobulin does not show positive immunoreaction 
in clear cell areas of follicular tumors and in cells of the 
columnar cell papillary carcinoma variant.

zz K19 and CD44 immunostaining have been reported to be 
of value in FNAB samples in order to differentiate bet
ween thyroid papillary carcinoma and other lesions, with 
overlap in cytologic features (nuclear grooves and inclu-
sions). 
zz The cells of oncocytic thyroid neoplasms react positively 
to thyroglobulin and to low-molecular-weight keratin as 
well.

An overview of immunomarkers for differentiation of meta-
static neoplasms is given in chapter Sect. 15.3.24, p. 978, 
Table 15.3.3.

4.2.11.1.1  Renal Cell Carcinomas 
[57, 62, 133, 142]  (Fig. 4.70)
Metastasis of clear cell renal cell carcinoma (CRCC) may 
strongly mimic primary follicular carcinoma of the thyroid 
due to intranuclear inclusions. 

Papillary renal carcinoma may share nuclear indentations, 
grooves, and inclusions with papillary thyroid cancer. 

Chromophobe renal cell carcinoma with their oncocytic 
features may mimic oncocytic thyroid neoplasia.

Immunocytochemistry
zz CRCC: Renal cell carcinoma-associated marker (RCC-
Ma) demonstrates positivity in about 90% of all cases. 
CK13 and CK7 are usually negative. 
zz Papillary renal cell carcinoma: RCCMa and CD10 are 
strongly positive; CK13 and CK7 usually reveal positive 
immunoreaction.
zz Chromophobe renal cell carcinoma: Usually positive for 
CK13 and CK7. 

All cytologic and immunocytochemical properties are 
broadly discussed in Sect. 12.1.8.1, “Renal Cell Carcino-
ma,”,  p. 738.

4.2.11.1.2 Breast Carcinoma  (Fig. 4.71)
zz Metastases of typical breast carcinoma show the well-es-
tablished cellular features [114]. 
zz Poorly differentiated breast carcinoma may pose differen-
tial diagnostic problems against medullary and anaplastic 
carcinoma of the thyroid [44]. 
zz Metastasis of a metaplastic breast carcinoma is difficult to 
categorize properly [55]. 
zz Neuroendocrine differentiated breast carcinoma should 
be separated from endocrine carcinoma of various sites 
and in particular from a parathyroid gland tumor [97].
zz A few recent reports emphasize a particular type of breast 
cancer having similar cytohistological features of the tall 
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cell variant of papillary thyroid carcinoma including pa
pillary architecture, clear chromatin, nuclear grooves, 
nuclear pseudo-inclusions, and dense eosinophilic cyto-
plasm [17, 42, 149].  

Immunocytochemistry 
Positivity for hormone receptors, CK7 and mammaglobin 
should make it possible to render a correct diagnosis of me
tastatic breast carcinoma in most cases.

4.2.11.1.3  Varied Adenocarcinomas  [31]
zz Problems differentiating columnar cell papillary carcino-
ma from metastatic adenocarcinoma of colonic or endo-
metrial origin are emphasized by Jayaram and coauthors 
[75].
zz Marked mucinous and mucoepidermoid features in other-
wise typical thyroid neoplasms and even true mucinous 
cancer of primary thyroid origin could give rise to diag-
nostic problems against metastatic mucinous adenocarci-
nomas.

Immunocytochemistry
CK20 positivity distinguishes colonic cancer from thyroid 
tumors and positive staining for hormone receptors helps de-
termine endometrial carcinoma. 

4.2.12  Parathyroid Glands

General Comments
zz Nodular disorders of the parathyroid glands are often mis-
taken for thyroid tumors clinically and on imaging stu
dies, especially when these lesions are incorporated in, or 
in close vicinity to the thyroid gland. Enlarged parathy-
roid glands in the submandibular area may be considered 
as neck tumors from other sources, such as enlarged 
lymph nodes or branchiogenic cysts.
zz Cytologists should always be aware of unforeseen para-
thyroid sampling. Cellular patterns of parathyroidal tissue 
strongly mimic those from thyroid tissue.
zz Immunocytochemistry on cytologic specimens and bio-
chemical analysis of parathyroid hormone levels in aspi-
rates reliably serve as differentiating tools.

4.2.12.1  Benign Parathyroidal Lesions 
and Differential Diagnosis Considerations  
[2, 48, 53, 90, 137]

4.2.12.1.1  Parathyroid Cyst [90]
Aspirated fluids are watery clear and generally free of cells. 
Elevated parathormone level in cyst fluid clarifies the origin 
of the lesion.

In contrast, cysts from other origins present with colored, 
amber, hemorrhagic, or thick fluid. Cellular debris, epitheli-

al, histiocytic cells, and macrophages with and without he-
mosiderin are also frequently present.

4.2.12.1.2  Parathyroid Hyperplasia and Adenoma  
(Figs. 4.72 and 4.73)
These two conditions cannot be distinguished from each 
other due to practically identical cytologic features.

Microscopic Features
{{ The aspirates are cellular, cells appear dissociated, in 
loose syncytial groups or in cohesive clusters including 
vague microfollicular structures. Stripped nuclei are 
frequent.
{{ The cells are slightly smaller compared to thyroid fol-
licle cells. 
{{ Their nuclei are smooth, the chromatin is coarsely 
granular and evenly distributed. Micronucleoli may be 
observed.
{{ The cytoplasm is pale with ill-defined borders or ex-
hibit pronounced eosinophilic granularity.
{{ The overall pattern is generally monomorphic but 
polymorphism in size and shape can be pronounced. 
{{ Background material consists of proteinaceous fluid 
but colloid is completely absent.
{{ A clear cell component may focally occur; however, 
pure clear cell adenomas rarely occur.

Differential Diagnosis
zz The most frequent misdiagnoses of hyperplastic parathy-
roid lesions include hyperplastic goiter, follicular thyroid 
adenoma/well-differentiated carcinoma, and papillary 
thyroid carcinoma [48]. 
zz Pleomorphic parathyroid adenoma may exhibit a cell pat-
tern mimicking that of carotid body tumors.
zz Parathyroidal lesions with a prominent oxyphilic compo-
nent have to be separated from a number of thyroidal le-
sions with oncocytic features such as Hashimoto thyroidi
tis, oncocytic thyroid neoplasms, oxyphilic papillary and 
medullary carcinoma, and others [53]. 
zz Pure clear cell adenoma may mimic metastasis of well-
differentiated clear cell carcinoma, e.g., from the kidney 
(Fig. 4.73)

Immunocytochemistry and Biochemical Assay
Each of these lesions has its distinct nuclear and cellular 
characteristics described in the corresponding sections of 
Chapter 4 and other chapters of this book. 

Still, diagnostic problems can be resolved by a selective 
panel of immunocytochemical stains including parathor-
mone-related protein, thyroglobulin, and TTF-1 [1, 24, 157]. 
Owens and coauthors postulate routine use of biochemical 
analysis of parathyroid hormone in rinsed FNAB material of 
thyroid and neck lesions with equivocal morphologic findings 
[115]. Parathyroid lesions and paraganglioma contradict each 
other only in an opposite immunoprofile for parathormone.   
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4.2.12.2  Parathyroid Carcinoma
The authors have not found any report as to the cytologic 
features and differential diagnosis of this extremely rare neo-
plasm. Therefore, we refer to selected papers that address the 
clinical and histopathologic features of parathyroid carcino-
ma in updates and reviews [41, 112, 119, 134, 147].
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Fig. 4.5A, B  Acute suppurative thyroiditis.  
A 14-year-old boy with a history of T-lymphoblastic lymphoma and Aspergillus pneumonia 
exhibited a positive thyroid focus on PET scan. Image-guided FNAB of the thyroidal le-
sion (direct smear, Pap stain). A Inflammatory pattern composed of detritic neutrophils and 
histiocytes. Naked activated thyreocytes (nucleoli!, arrowheads) are present as well. Note 
the single blurred hyphae (arrow) (lower magnification). B: Silver stain strongly accentuates 
hyphae of Aspergillus species as the causative organism of thyroiditis (high magnification).

Figs. 4.6–4.9  Granulomatous de Quervain thyroiditis. 
Thyroid FNABs were performed in different patients affected by de Quervain thyroiditis. 
Pap-stained direct smears. 

Fig. 4.6  (case #1) Low magnification demonstrates the classical microscopic appearance 
of subacute thyroiditis: multinucleated giant cells of the Langhans type (small arrow), ag-
gregations of epitheloid cells (arrowheads), and sheets of follicular cells (center). Condensed 
colloid, a soft tissue fragment (large arrow), lymphocytes, and neutrophils are also present. 
 
Fig. 4.7  (case #2) Higher magnification image showing activated epitheloid cells (note cel-
lular crowding and distinct nucleoli) and Langhans giant cells containing intracytoplasmic 
blobs of colloid (arrow). 

Fig. 4.8  (case #3) Numerous sheets are composed of monomorphic follicular cells, in parts 
with pyknotic nuclei (upper right); the latter are frequently encountered in cytologic speci-
mens of de Quervain thyroiditis. Multinucleated giant cells are also present (upper left) (high 
magnification).

Fig. 4.9  (case #4) The image is taken at low magnification from a case of thyroiditis in an 
advanced stage. A compact tissue fragment composed of histiocytes, epitheloid cells, fibro-
blasts, and fibrocytes indicate fibrosclerotic transformation. Small groups of thyreocytes may 
be encased (arrow).
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Fig. 4.10  Postpartum thyroiditis.  
Physical and laboratory investigations in a 23-year-old woman, 6 months postpartum, re-
vealed diffuse enlargement of her thyroid gland and high blood serum level of thyroid-sti
mulating hormone (TSH). FNABs from the thyroid yielded sheets and clusters of activated 
thyreocytes focally arranged in follicles (arrows). Numerous discrete lymphocytes (arrow-
heads) both scattered in the background and adjacent to follicular cells (direct smear, Pap 
stain, lower magnification).

Figs. 4.11–4.14  Hashimoto thyroiditis: classic features.  
FNAB of different patients suffering from chronic lymphocytic thyroiditis. All cytologic 
specimens (direct smears) are Pap-stained.

Fig. 4.11  (case #1) Low magnification shows flat sheets composed of oncocytes against a 
background rich in lymphocytes. Pale colloid, foam cells, epithelioid cells, and giant cells 
(arrow) are also present.  

Fig. 4.12  (case #2) Higher magnification exhibiting classical morphologic features of on-
cocytes and the heterogeneous appearance of the lymphoid population including a tingible-
body macrophage (arrow).  

Fig. 4.13  (case #3) Large aggregates of lymphocytes may occasionally mimic papilliform 
formations (arrows). The picture has been taken from a smear containing an otherwise typical 
population of chronic lymphocytic thyroiditis. 

Pseudopapillary grouping of lymphocytes should not mislead to a diagnosis of a papil-
lary epithelial tumor. 
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Fig. 4.14  (case #4) Sheets of oncocytes (top and lower right), an increased number of lym-
phocytes, numerous clusters composed of epitheloid cells (arrows), and giant cells of the 
Langhans type (arrowhead) may occasionally be encountered. Such a heterogeneous cyto-
logic appearance may give rise to diagnostic confusion. 
Tentative cytologic diagnosis: Hashimoto thyroiditis associated with of a granulomatous 
component. 
Serologic tests: Serum thyroid antibody titers were high.



3614.2  Thyroid and Parathyroid Glands: Benign and Malignant Lesions	�

4.14



1

4

362 Chapter  4    Thyroid and Parathyroid Glands

Fig. 4.15A, B  Hashimoto thyroiditis: conventional smear versus liquid-based method 
(ThinPrep). 
A The extremely sanguineous conventionally prepared smears hampered an accurate cy-
tologic diagnosis (Pap stain, lower magnification). B Immunocytochemical reaction on a 
Pap-prestained ThinPrep specimen shows a clean background and well-preserved three-di-
mensional clusters of follicle cells interspersed with lymphocytes. The latter are positive for 
CD45. Adequate liquid-based specimens enabled an appropriate diagnosis.

Fig. 4.16  Hashimoto thyroiditis versus malignant lymphoma.  
FNAB revealed sparse sheets composed of oncocytes (lower right) embedded in a back-
ground that was rich in polymorphous lymphoid cells (direct smear, MGG stain, high mag-
nification). The mixed lymphoid cell pattern indicated benign proliferative lesion. Yet occa-
sionally it may be difficult to exclude malignant lymphoma by cytology alone. 
Serologic tests and follow-up: The level of the antibody titer against thyroid peroxidase 
(TPO) was high and long-term follow-up yielded no malignant disorder.

Figs. 4.17 and 4.18  Hashimoto thyroiditis versus oncocytic neoplasia.  
FNAB of a thyroid nodule of two different patients revealed numerous oncocytic sheets and 
three-dimensional epithelial clusters (direct smears, Pap stain). Both cases exhibited only 
sporadic lymphocytes (note arrows in Fig. 4.17). 
Tentative cytologic diagnoses: Chronic lymphocytic thyroiditis or oncocytic adenoma with 
perifocal lymphocytosis. 
Serological tests: Testing for elevated levels of thyroid antibodies was positive in both cases.

Fig. 4.17  (case #1) The first case shows obviously well-developped colloid-filled follicles 
and a few lymphocytes (arrows) (higher magnification). 

Fig. 4.18  (case #2) The second case is characterized by a considerable cell dissociation and 
many stripped nuclei originating from oncocytes (arrows) (low magnification). 
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Fig. 4.19  Colloid cyst.  
FNAB from a thyroid cysts of the colloid variant providing abundant dense , frequently 
cracked colloid, forming a mosaic pattern. Note isolated detritic cells, red blood cells, and 
a single barely recognizable foam cell (upper right). One should keep in mind that a great 
amount of the aspirated colloid gets lost using liquid-based methods (as shown in Figs. 4.1 
and 4.2) (direct smear, Pap stain,low magnification).

Fig. 4.20  Cystic change in goiters.  
Elements depicted in this figure represent fluid from a long-standing hemorrhagic cyst. Large 
amount of background debris, uni- and multinucleated histiocytes showing phagocytosis of 
red blood cells (arrowhead), extracellular erythrocytes, inflammatory cells, and refractile 
crystalloid bars (arrow). Additional siderophages and calcium deposits are not shown (direct 
sediment smear, Pap stain, high magnification). 

Fig. 4.21  Squamous cells in thyroid cystic fluid.  
The aspirate from a 45-year-old man’s thyroid cyst exhibits polymporphous, keratinized 
squamous cells along with a sanguineous and inflammatory background (direct sediment 
smear, Pap stain, low magnification). 
Cytology: A broad differential diagnosis of well-differentiated keratinizing squamous cell 
carcinoma should be considered. 
Tissue diagnosis (excision of a conglomerate of cysts): Cystic degeneration of a goiter, the 
pseudocysts are partially lined with metaplastic squamous cells.

Fig. 4.22  Cyst-lining cells with regenerative changes.  
A 60-year-old woman presented with a cystic goiter. Detail of a conventional FNAB smear 
reveals a compact three-dimensional cluster composed of polymorphous cells (Pap stain). 
Tentative cytologic diagnosis: Low N/C ratio and patternless lucid nuclei containing vacu-
oles suggest severe regenerative and degenerative alterations of cyst-lining cells. 
Histology established a similar diagnosis; signs of malignant transformation were absent.
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Figs. 4.23–4.25  Diffuse and nodular thyroid hyperplasia (goiter).  
Classic cytologic features are presented under varied magnifications, and different types of 
staining methods are used. FNA material originates from three patients. Aspirated cells were 
conventionally prepared.

Fig. 4.23  (case #1) Classical goiters are characterized by both dense colloid and abundant 
follicular cells forming regular sheets and follicles of varied size. Note numerous bare nuclei 
in the background of the smear mimicking lymphocytes (Pap stain, low magnification).  

Fig. 4.24  (case #2) MGG staining additionally shows focal oncocytic transformation of fol-
licle cells (upper left) and strands of stromal cells (upper right) (low magnification). 

Fig. 4.25  (case #3) The morphologic features of follicle cells are presented at high magnifi-
cation (Pap stain).
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Figs. 4.26 and 4.27 A Goiter: conventional smear versus liquid-based preparation.
Cells from an aspirate of a goiter were processed using different laboratory methods (Pap 
stain, high magnification). 

Fig. 4.26  Blurring of the cellular elements in conventional smears is caused by the bloody 
background.  

Fig. 4.27A  In contrast, liquid-based preparations (Cytospin) showing well-preserved cells 
and a clean background. 

Liquid-based processing alters some cellular features and often produces shrunken and 
crumpled epithelial nuclei. The latter may mimic those in cells of papillary thyroid car-
cinoma.

Figs. 4.27B and 4.28  Goiter: liquid-based preparation, Cytospin versus ThinPrep.
Both methods provide identical morphologic results (Pap stain, lower magnifications)

Fig. 4.27  B Cytospin: Foam cells and well-preserved thyrocytes, the latter forming follicles 
occasionally filled with colloid. The background is clean except for granular detritus due to 
degenerating erythrocytes.

Fig. 4.28  ThinPrep: Identical cellular appearance.
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Fig. 4.29  Papillary epithelial hyperplasia versus papillary carcinoma. 
High magnification shows a detail of a papillary cluster originating from hyperplastic epithe-
lium of a goiter (FNAB direct smear, Pap stain). 
Cytology: Distinguishing between benign papillary hyperplastic proliferation and papillary 
thyroid carcinoma can be very difficult. Still, the benign activated nuclei are bland and the 
typical grooves characteristic of papillary carcinoma are lacking (best seen upper right). 
Tissue diagnosis (thyroidectomy): Multinodular goiter comprising hyperplastic epithelium 
and macropapillae.

Figs. 4.30 and 4.31  Hyperplastic follicular cells: diagnostic considerations.  
FNAB of two patients’ struma showing regenerative epithelial cell changes (conventional 
smears, Pap stain).
 
Fig. 4.30  (case #1) Low N/C ratio and bland nuclear features allow a diagnosis of benign 
reactive follicle cells. Comparison with benign normal thyrocytes (bottom) reveal identical 
nuclear morphology (lower magnification). 

Fig. 4.31  (case #2) In this case, the reactive cells reveal enhanced nuclear polymorphism 
including occasional nuclear grooves (arrows) (high magnification). Differentiating from 
papillary thyroid carcinoma may be impossible by cytology. Accurate cytologic diagnosis 
is based on overall cell pattern, clinical history, and follow-up unless the diagnosis is ascer-
tained by histologic tissue examination. 
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Figs. 4.32 and 4.33  Epithelial hyperplasia in toxic goiter.  
FNAB of the thyroid gland of two patients presenting with primary hyperthyroidism. Direct 
smears were Pap-stained. 

Fig. 4.32  (case #1) FNAB in a 65-year-old woman. Follicular cells depicted in this figure 
exhibit characteristic cytoarchitectural and cytoplasmic features of thyroid hyperfunction 
(lower magnification). 

Fig. 4.33  (case #2) FNAB in a 15-year-old woman. Higher magnification focuses on acti-
vated nuclei showing variability in size and shape including prominent nucleoli. Please note 
cytoplasmic granularity of the follicular cells and a small group of epithelioid cells (upper 
left).

Fig. 4.34  Epithelial regenerative atypias caused by antithyroid drugs.   
A 17-year-old young man being under antithyroid drug treatment for Basedow disease. 
FNAB from the thyroid shows pronounced alterations of the follicular cells: irregular grou
ping of enlarged follicular cells, excentrically positioned nuclei in large foamy and granular 
cytoplasm, marked variation of nucleolar size, and multinucleated epithelial giant cells (up-
per right). A low N/C ratio, regular nuclear shape, bland chromatin, and interspersed lym-
phocytes (arrows) are leading indicators of a benign reactive lesion (direct smear, Pap stain, 
higher magnification).

Figs. 4.35 and 4.36  Extremely hyperplastic cell changes. 
This is an impressive cytologic and histologic example of highly confusing reactive cell 
changes from two patients.

Fig. 4.35  FNAB of a toxic goiter shows extremely pronounced variations in cell size, chro-
matin texture, and in nucleolar features. Degenerative nuclear changes are frequently en-
countered comprising apoptosis and nuclear vacuolization (arrows) (Pap stain, high magni-
fication).  

Fig. 4.36  A histologic section of Hashimoto thyroiditis shows extreme alterations of the fol-
licle cells (HE stain, lower magnification).

Extreme regenerative cellular alterations caused by varied disorders may occasionally 
be encountered. Discriminating between benign and malignant lesions is challenging. 



3734.2  Thyroid and Parathyroid Glands: Benign and Malignant Lesions	�

4.36

4.354.34

4.334.32



1

4

374 Chapter  4    Thyroid and Parathyroid Glands

Figs. 4.37 and 4.38  Microfollicular adenoma.   
Two examples of a microfollicular adenoma with different processing of the aspirates and 
completed by ICM DNA studies are presented.

Fig. 4.37A–C  (case #1) FNAB of a thyroid nodule in a younger woman.
Cytomorphologic and cytometric features suggested well-differentiated follicular carcinoma. 
Tissue diagnosis: Microfollicular adenoma.
A A conventional smear shows numerous small aggregates of  epithelial cells forming small 
follicles rarely filled with colloid (direct smear, Pap stain, low magnification). B High mag-
nification indicates irregular cellular grouping, irregular nuclear contours, and pronounced 
nucleoli. C Digital single cell DNA analysis provides a triploid histogram (Pap-prestained 
Feulgen stain, Ahrens Cytometrie System).

Fig. 4.38  (case #2) A 49-year-old man presented with a thyroid nodule. Liquid-based prepa-
ration (ThinPrep) revealed cell features akin to those depicted from conventional smears of 
the previous case (Pap stain, higher magnification). 
ICM DNA study: Diploid DNA distribution pattern (not shown).
Tentative cytologic/cytometric diagnosis: Microfollicular thyroid neoplasia with nuclear 
atypia. Cytometric result suggested adenoma or well-differentiated follicular carcinoma of 
low malignant potential.
Follow-up (clinical, cytological, and ultrasound): There was no evidence of malignancy over 
a period of 3 years. Surgical exploration was not performed.

Fig. 4.39A, B  Atypical adenoma.  
Physical examination of a 46-year-old man revealed a sharply defined thyroid nodule (2.5 cm 
in diameter). A FNAB displayed marked pleomorphism of follicular cells including multinu-
cleation and compact cell clustering. Abnormal dense granular chromatin texture is obvious 
(direct smear, Pap stain, high magnification). B Image cytometry (Pap-prestained Feulgen 
stain, AutoCyte) yielded a clearly atypical DNA histogram: aneuploid polyploid stemlines in 
the 1.25c and 2.5c area and numerous aneuploid single cells, even >9c. 
Cytology/cytometry: Follicular carcinoma was suggested from cytologic and cytometric 
studies. 
Tissue diagnosis: Atypical follicular adenoma.
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Figs. 4.40 and 4.41  Well-differentiated follicular carcinoma.  
Two examples of well-differentiated follicular carcinoma verified in tissue sections. Varied 
cytologic phenotypes in the fine-needle aspirates, quantitiative DNA analysis, and diagnostic 
dilemmas are presented.

Fig. 4.40  (case #1) A 72-year-old man presenting with hyperthyroidism and myastenia gra-
vis.
High magnification of a direct smear (Pap stain) reveals monomorphic appearance of the 
thyrocytes forming follicles with and without colloid. Irregular nuclear overlapping and ec-
centrically positioned nucleoli suggest malignancy. ICM DNA was not performed. 
Tentative cytologic diagnosis: Suspicious of well-differentiated follicular carcinoma. 
Histology (excisional biopsy): Microscopic tissue examination detected a predominantly 
capsulated well-differentiated follicular carcinoma.

Fig. 4.41  (case #2) A 41-year-old woman presented with a recently increasing thyroid no
dule (5×4×3 cm). FNAB was performed, direct smears were Pap-stained.
Cytology and cytometric results (DNA diploidy, not shown) were suggestive of microfol-
licular adenoma. 
Tumorectomy and subsequent histology detected a well-differentiated follicular carcinoma. 
A Low magnification exhibits a monotonous appearance of grouped epithelial cells pre-
dominantly forming small follicles. Follicular colloid is flimsy and barely visible (arrows).  
B High magnification also shows striking uniform appearance; nuclear atypia does not seem 
of paramount importance. 

Fig. 4.42  Poorly differentiated follicular carcinoma.  
High magnification exhibits a large cell cluster of a follicular neoplasia with evidence of se-
vere atypias. Dense cell clustering, a high N/C ratio, nuclear irregularities, and huge nucleoli 
are hallmarks of malignancy (FNAB, direct smear, Pap stain). 
Image cytometric study detected an aneuploid DNA distribution pattern (not shown). 
Cytologic diagnosis (supported by cytometric result): follicular carcinoma.
Tissue diagnosis (total thyroidectomy and lymphadenectomy): locally invasive and meta-
static follicular carcinoma.
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Figs. 4.43 and 4.44  Low-grade oncocytic neoplasia.  
Two examples of low-grade oncocytic neoplasms are demonstrated by fine-needle aspiration 
cytology using different laboratory processes.

Fig. 4.43  (case #1) During the course of routine physical examination, a 66-year-old woman 
was found to have a firm nodule in her left thyroid. Initial FNAB was performed. Cobble-
stone arrangement of the follicular cells associated with dense polygonal amphophilic cyto-
plasm indicates low-grade oncocytic follicular neoplasia. Note the small follicular formation 
lower right (conventional smears, Pap stain, low magnification). 
Tentative cytologic diagnosis: Oncocytic follicular neoplasia with mild atypias.
Tissue diagnosis (tumorectomy): Oncocytic adenoma.  

Fig. 4.44  (case #2) Struma uninodosa in a middle-aged woman. Aspirated material was pro-
cessed using ThinPrep technology. High magnification focuses on oncocytic cell features. 
Eccentrically located nuclei and certain variations in nuclear shape may suggest a low-grade 
malignant lesion. Digital quantitative DNA analysis detected a polyploidizing hypodiploid-
aneuploid stem line (not shown). 
Tentative cytologic diagnosis and discussion: Oncocytic low-grade neoplasia. DNA aneu-
ploidy may indicate increased malignant potential or a well-differentiated invasive carci-
noma.
Tissue diagnosis: Total thyroidectomy was performed, histologic examination revealed a fo-
cally invasive atypical oncocytic adenoma (only minor invasive growth). 

Figs. 4.45 and 4.46  Oncocytic carcinoma: routine smear versus liquid-based prepa-
ration.  
FNABs are derived from two patients suffering from invasive and relapsing oncocytic fol-
licular carcinoma of the thyroid. If the following features are present in thyroid aspirates, a 
cytologic diagnosis of oncocytic carcinoma can be assessed or at least suggested:

Fig. 4.45  (case #1) Discohesive oncocytes with eccentrically positioned nuclei, varying N/C 
ratio, slight nuclear irregularities, irregular coarse chromatin, polymorphous macronucleoli 
(conventional smear, Pap stain).  

Fig. 4.46  (case #2) Similar malignant cell characteristics can be observed in liquid-based 
specimens (ThinPrep). In liquid-based preparations, nuclei of the neoplastic cells often ex-
hibit increased polymorphism, shrinkage and crumpling as compared to conventional smears. 
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Figs. 4.47–4.50  Cytoarchitecture of papillary carcinoma.  
Cytoarchitecture is demonstrated by direct smears of fine-needle aspirates using different 
staining methods and varied magnification.

Fig. 4.47  (case #1) Papillary formations comprising fibrovascular cores and cellular palisa
ding at the periphery (arrows). Cohesive monolayered sheets (arrowheads) are also highly 
characteristic for papillary thyroid carcinoma (MGG stain, low magnification). 

Fig. 4.48  (case #2) Pap-stained smear. Note (1) distinct cellular palisading, (2) mesenchymal 
cores containing subepithelial-located wide capillaries (arrows), and (3) isolated columnar 
tumor cells (higher magnification). 

Fig. 4.49  (case#3) Psammoma bodies are embedded in the stromal and/or epithelial com-
partment of the tumor papillae, a feature that is observed in the majority of thyroidal papillary 
carcinomas (Pap stain, high magnification). 

Fig. 4.50  A (case #4) The fourth case of papillary carcinoma exclusively presented flat tu-
mor cell sheets in the aspirate smears (Pap stain, low magnification). B (case #4) Neoplastic 
nuclear key features (lower right) become readily apparent at higher magnification (see Fig. 
4.51).
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Fig. 4.51  A, B Nuclear hallmarks of papillary carcinoma. 
Typical nuclear features are displayed both in conventional smear and liquid-based prepara-
tion from a thyroid FNAB (same nodule, Pap stain, high magnification). A Conventional 
smear: Irregular nuclei with grooves and longitudinal folds including nuclear cytoplas-
mic inclusions (see also Fig. 4.50B). Dusty chromatin and/or nuclear clearing are distinct.  
B Liquid-based preparation (ThinPrep): Nuclear folding and nucleoli are definitely more 
pronounced in the ThinPrep specimen as compared with direct smears. Various shrunken 
nuclei are identifiable.
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Fig. 4.52  Papillary carcinoma: small-cell variant.  
Morphologic nuclear features can be obscured due to small size and dense structure of the 
nuclei. But careful microscopic evaluation will elucidate the characteristic nuclear features. 
Please note the small palisaded epithelial cell group (lower left) (FNAB, direct smear, Pap 
stain, high magnification). 

Fig. 4.53A, B  Papillary carcinoma: follicular variant.  
A 24-year-old man presenting with a solitary, sonographically complex thyroid lesion com-
prising cystic formations and microcalcification. US-guided FNAB provided hypercellular 
direct Pap-stained smears.
Cytologic diagnosis: Cystic papillary thyroid carcinoma. 
Comment: Neoplastic follicular formations were scarce, preventing an accurate tumor sub-
typing (compare histologic diagnosis).
Tissue diagnosis (hemithyroidectomy): Mostly encapsulated papillary thyroid carcinoma, 
follicular variant. 
A Lower magnification presents a rare microfragment composed of densely packed cells 
forming colloid-filled follicles of varied size (arrows). Nuclei are atypical showing irregular 
borders. Chromatin is cleared (lower right) or granular (upper left). B At high magnification, 
nuclear key features indicating thyroid papillary carcinoma are readily identified in selected 
papilliform cell clusters.

Fig. 4.54  Papillary carcinoma: oncocytic variant.  
A pure oncocytic population of a histologically verified oncocytic papillary carcinoma is 
shown at high magnification. The neoplastic nuclei exhibit wrinkling, cleaving, and longitu-
dinal grooves (these features are not detectable in the nuclei of other oncocytic tumor enti-
ties). Unequivocal papillary formations are lacking (FNAB, direct smear, Pap stain).

Figs. 4.55 and 4.56  Cystic papillary carcinoma. 
Two younger women presented with cystic lesions in their thyroid. The aspirated fluids were 
processed by conventional centrifugation; direct sediment smears were Pap-stained.
Cytology: Cystic papillary carcinoma was suspected from fine-needle aspiration cytology in 
both cases, and the diagnosis was confirmed by histology.

Fig. 4.55  (case #1) High magnification shows a small compact epithelial cluster and the 
classical nuclear features associated with thyroid papillary carcinoma. The background of the 
smears was composed of debris. 

Fig. 4.56  (case #2) Lower magnification shows similar atypical cell cluster as described 
above including a psammoma body (enclosed in the cell cluster, upper right) and foam cells 
in the background. 
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Fig. 4.57  Hyperplasia of cyst-lining epithelial cells versus cystic papillary carcinoma.  
A 16-year-old man presented with a relapsing cystic goiter. A previous right-sided subtotal 
thyroidectomy did not reveal any suggestion of a neoplastic disorder. FNAB from the left 
thyroid lobe yielded sanguineous cystic fluid containing large papilliform clusters composed 
of follicular cells. Microscopy at lower magnification displays nuclear crowding, mild nucle-
ar atypia, and cellular palisading (e.g., lower right) (direct smear, Pap stain, lower magnifica-
tion).
Tentative cytologic diagnosis: Very likely cystic papillary carcinoma. 
Tissue diagnosis: Left-sided thyroidectomy and subsequent histologic examination found a 
cystic goiter presenting with hyperplasia of the cyst-lining epithelium including macropapil-
lae. Meticulous search for invasive growth gave a negative result.

Figs. 4.58 and 4.59  Medullary thyroid carcinoma: classic variant.  
Cytomorphology and immunocytochemistry of classic medullary thyroid carcinoma are pre-
sented using direct smears of fine-needle aspirates from two different patients. Conventional 
smears were Pap-stained.

Fig. 4.58A–C  (case#1) Medullary thyroid carcinoma relapsing 8 years after the primary di-
agnosis and a successful therapy in a 54-year-old woman. Initial FNAB was performed for 
the preliminary diagnosis. A Cellular direct smears exhibiting the distinct appearance of med-
ullary carcinomas: cohesive cell groups and syncytial type of tissue fragments are composed 
of monomorphic polygonal to spindle-shaped cells; isolated cells are common (Pap stain, 
low magnification). B Detail focuses on cellular features: (1) the plasmacytoid and fusiform 
appearance of isolated cells, (2) granular cytoplasm, (3) nuclear grooves (arrows), (4) nuclear 
inclusions (arrowheads), and (5) dense and coarse chromatin. C With positive immunostain-
ing for calcitonin, a conclusive diagnosis of medullary carcinoma can be established (Pap-
prestained conventional smear).  

Fig. 4.59  (case #2) Primary medullary thyroid carcinoma in a 32-year-old woman. The cell-
rich sample is mainly composed of spindle cells with interspersed neoplastic giant cells. Hya-
line material representing amyloid protein are both surrounded by tumor cells and isolated in 
the background (arrows) (FNAB, direct smear, Pap stain, lower magnification). 
Amyloid staining properties are presented in Fig. 4.62B.
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Fig. 4.60  Medullary carcinoma versus follicular thyroid carcinoma.  
Lower magnification displays a medullary carcinoma composed of exclusively round shaped 
cells. Nuclear atypias together with follicle-like structures (arrows) primarily suggested fol-
licular carcinoma. Strong immunocytochemical positivity for calcitonin (not shown) pro-
vided a correct cytologic diagnosis (FNAB, direct smears, Pap stain). 
Tissue diagnosis: Medullary thyroid carcinoma, follicular variant.

Fig. 4.61A, B  Medullary carcinoma versus papillary thyroid carcinoma. 
Medullary carcinomas exhibiting a distinct spindle cell pattern may give rise to diagnostic 
confusion. FNAB of a large nodule (sonographic measures 6×4×4 cm) performed from the 
left thyroid of a 33-year-old man. Direct smears were Pap-stained. A Low magnification 
showing distinct fusiform cells arranged in papillary clusters and palisades. The overall pat-
tern may be indistinguishable from papillary thyroid carcinoma by cytology alone. B Posi-
tive immunostaining for calcitonin demonstrates the true nature of the neoplastic cells (Pap-
prestained smear).

Fig. 4.62A, B  Amyloid tumor of the thyroid versus medullary carcinoma. 
Final diagnosis in this case: Systemic amyloidosis including nodular amyloid deposits in the 
thyroid gland. 
A Thyroid amyloid deposits occurring together with activated fibroblasts and histiocytes 
may mimic medullary carcinoma. However, the spindle-shaped mesenchymal cells ex-
hibit histiocytoid nuclear features, bland chromatin, and indistinct cytoplasm unlike  
neoplastic cells of medullary carcinoma. Note interspersed single thyrocytes and small 
epithelial cell clusters (arrows) (thyroid FNAB, Congo red stain, lower magnification). 
B Amyloid masses demonstrate bottle-green birefringence upon polarization after staining 
with Congo red. White birefringence represents fibrous connective tissue.
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Figs. 4.63 and 4.64  Anaplastic carcinoma: classic cell features.  
Thyroid FNABs from two different patients exhibiting multinodular goiter. FNABs provided 
cell-rich direct smears (Pap stain).

Fig. 4.63  (case #1) Highly pleomorphic large neoplastic cells occur isolated or arranged in 
dense aggregates. Pleomorphic nuclei, giant cells, multiple prominent nucleoli, and detritus 
are characteristic features of anaplastic carcinoma (high magnification).  

Fig. 4.64  (case #2) Note additional inflammatory component and phagocytic activity of the 
tumor cells (upper right) depicted in this figure (high magnification).

Fig. 4.65  Anaplastic carcinoma: fusiform pattern.  
An 80-year-old woman presented with a tumor mass occupying the lower neck area and 
anterior mediastinal space. FNAB was performed of the mediastinal tumor fraction. Direct 
smears were Pap-stained. Pleomorphic spindle cells exhibit unambiguous malignant features 
(higher magnification). Cell detritus is also present.
Cytologic diagnosis: Malignant spindle cell neoplasia, most likely anaplastic thyroid carci-
noma. 
Comment: Immunolabeling is of major practical value in separating fusiform anaplastic car-
cinoma from other tumors composed of spindle cells. (Immunohistochemistry was only ap-
plied to paraffin sections).
Tissue diagnosis (surgical biopsies of the tumor): Anaplastic thyroid carcinoma.

Fig. 4.66A, B  Anaplastic carcinoma: polygonal/round cell pattern. 
Clinical and imaging studies suggested metastatic thyroid carcinoma in a 70-year-old wo
man. The fine-needle aspirate was processed for conventional smears and Pap staining. 
Cytologic/immunocytochemical diagnosis: Anaplastic thyroid carcinoma (no further investi-
gations were undertaken). 
A The undifferentiated malignant neoplasm presented with a few isolated malignant cells, 
clearly standing out from an inflammatory and necrotic background (lower magnification). 
Standard cytology cannot differentiate between undifferentiated carcinoma and blastic non-
Hodgkin lymphoma in the current setting. B Immunocytochemical workup resulted in nega-
tive staining for both pancytokeratin (Lu-5) (not shown) and CD45. Negative CD45 im-
munoreaction of the tumor cells (upper left) in combination with internal positive control 
cells (a normal lymphocyte is seen lower right) was indicative of anaplastic carcinoma (Pap-
prestained conventional smear). Keep in mind that a number of anaplastic carcinomas will 
show negative immunoreactivity for Lu-5. 
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Fig. 4.67A–D  Blastic non-Hodgkin lymphoma.  
A 77-year-old woman presented with a huge firm mass in her thyroid. FNAB provided hyper-
cellular direct smears as well as cell-rich liquid-based preparations. A panel of antibodies was 
helpful to establish a conclusive diagnosis and the critically ill patient was spared surgical 
intervention. Immunostains were performed on liquid-based preparations (Figs. 4.67B–D). 
Cytologic/ immunocytochemical diagnosis: Blastic B-cell non-Hodgkin lymphoma (consis-
tent with diffuse large B-cell lymphoma).
Follow-up: No other manifestation of the malignant lymphoid tumor was detected. Tumor-
free bone marrow biopsies.
A An MGG-stained conventional smear exhibits classic blastic cells with atypical nuclei that 
are surrounded by a rim of basophilic cytoplasm. Sharply demarcated cytoplasmic vacuoles 
are striking (arrows) (high magnification). B CD20 positive blasts (liquid-based ThinPrep 
preparation). C CD3 positive normal lymphocytes, blastic cells stained negative (liquid-
based ThinPrep preparation). D Nuclear positivity for MIB-1 of virtually all blastic cells 
indicate high proliferation index (liquid-based ThinPrep preparation). 
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Fig. 4.68  Poorly differentiated squamous cell carcinoma spreading into the thyroid. 
A 68-year-old man presented with a tumor in the thyroid area. Imaging studies concluded 
parathyroid carcinoma spreading into the thyroid gland. FNAB mainly revealed fusiform and 
loosely arranged undifferentiated malignant cells (direct smear, Pap stain, high magnifica-
tion). Immunostaining results (not shown: cytokeratins +, neuroendocrine markers negative) 
suggested carcinoma, excluding neuroendocrine differentiation. 
Tentative cytologic diagnosis: Anaplastic thyroid carcinoma or metastatic undifferentiated 
carcinoma. 
Final diagnosis (clinical, imaging, and histologic work-up): Poorly differentiated squamous 
cell carcinoma of the esophagus. 

Fig. 4.69  Metastatic malignant melanoma.  
An old woman with a positive clinical history of melanoma was referred to FNAB for a vo-
luminous thyroid left lobe. Direct smears were prepared and Pap-stained. Cytology revealed 
numerous large discohesive malignant cells with elongated cytoplasm (high magnification). 
Numerous small sheets composed of benign follicular cells were embedded between the 
tumor cells (arrow). 
Cytologic diagnosis of malignant melanoma was established from morphologic features and 
immunocytochemical stainings (not shown: S100 +, pancytokeratin-negative). Medullary 
carcinoma was excluded.

Fig. 4.70A–C  Metastatic renal cell adenocarcinoma.  
An 80-year-old woman presented with a thyroid tumor and multiple nodules in her lung. 
Thyroid FNAB was performed as initial diagnostic intervention (Pap-stained direct smears). 
Cytologic diagnosis (supported by immunocytochemistry): Renal cell adenocarcinoma (veri-
fied by nephrectomy and subsequent histologic examination).
A Lower magnification showing papilliform clusters composed of monomorphic tumor cells. 
Note the prominent nucleoli and abundant cytoplasm indicating hypernephroma. B High 
magnification exhibits nuclear details such as loose chromatin, absence of hyperchromasia, 
nuclear wrinkling and grooves. Bear in mind that the nuclear features listed above are usu-
ally shared by both hypernephroma and papillary thyroid carcinoma. C Immunocytochemical 
workup was necessary to distinguish metastatic renal cell carcinoma from primary papil-
lary thyroid carcinoma: antibodies against renal cell carcinoma associated cell marker (RC-
CMa) decorated most of the neoplastic cells (Pap-prestained conventional smear); antibodies 
against TTF-1 provided a negative staining result (not shown). 

Fig. 4.71  Metastatic lobular breast carcinoma. 
A 51-year-old woman presented with diffuse metastatic tumor disease of unknown primary 
origin. Physical examination revealed a firm thyroid nodule, referring the patient to FNAB. 
Direct smears were Pap-stained. High magnification of a loose tumor cell group shows typi-
cal features of breast carcinoma of  the monomorphic subtype: eccentric cytoplasm, cyto-
plasmic vacuoles, and targetoid eosinophilic inclusions (arrow), indistinct irregularities of 
nuclear outline, nuclear folds and inclusions (arrowheads), and dense granular chromatin.
Tentative cytologic diagnosis: Probably thyroidal metastasis of a breast carcinoma.
Final diagnosis (effusion cytology, imaging studies, histology): Lobular breast carcinoma, 
metastatic into the abdominal cavity, skin, thyroid, and other organs.
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Figs. 4.72A, B  Parathyroid hyperplasia and parathyroid adenoma.
A 62-year-old male patient with a nodule in the thyroid region and a positive history of hy-
perparathyroidism was subjected to FNAB.
Cytologic diagnosis: Hyperplastic/adenomatous parathyroid parenchyma. Immunostaining 
with antibodies against parathormone-related protein yielded a positive result contrary to the 
immunostaining for thyroglobulin (immunoreactions are not shown).
A Low magnification discloses a cellular smear composed of large, compact, frequently 
folded sheets. The monomorphous nuclei are small as compared to red blood cells; an obvi-
ous follicular differentiation is not observed. Stripped nuclei are often encountered in the 
background but colloid masses are completely missing (direct smear, Pap stain). B High 
magnification exhibits cellular details and colloid-free microfollicular structures throughout 
the cell cluster (arrows).

Fig. 4.73  Parathyroid adenoma: clear cell variant. 
FNAB from an enlarged parathyroid gland (sonographically 15 mm in diameter) represents 
the clear cell variant of parathyroid adenoma. High magnification shows abundant clear and 
foamy cytoplasm in combination with relatively pronounced nuclear irregularities concer
ning size and shape (direct smear, Pap stain). Excluding a secondary well-differentiated clear 
cell carcinoma may be impossible unless an appropriate immunopanel is used. 
Cytologic diagnosis: Parathyroid adenoma.
Excisional biopsy and subsequent tissue examination confirmed the cytologic diagnosis of 
parathyroid adenoma, subtyping: clear cell type adenoma.

Pronounced nuclear irregularities may be encountered in any type of parathyroid  
adenoma.
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Section 5.1 
Salivary Glands 

5.1.1  Introduction

General Comments
zz Incisional biopsy and large-needle biopsy are not gene
rally accepted as the procedure of choice to obtain cellular 
material and tissue for pathological investigation of sali-
vary gland swelling due to major complications. In con-
trast, fine-needle aspiration biopsy (FNAB) has been 
widely accepted as a useful, safe, and cost-effective tool 
for the preoperative diagnostic assessment of salivary 
gland masses. The technique can be safely performed as 
an outpatient procedure. There are no contraindications, 
and complications are minimal. At our institution, we 
have rarely observed acute intraglandular infections fol-
lowing discharging a cyst. 
zz The majority of the salivary gland lesions are benign non-
neoplastic disorders. Inflammatory processes are more 
frequently encountered in submandibular glands than in 
parotids [41].
zz Benign and malignant salivary gland neoplasms together 
have a male-to-female ratio of 0.7 to 1 [90].
zz FNAB and cytological examination are most commonly 
used to investigate disorders of the parotid glands and 
submandibular glands, but cytologic investigation is 
much less frequently applied to enlarged minor salivary 
glands.
zz The high value of fine-needle aspiration cytology has 
been demonstrated in quite a few studies carried out over 
the past few decades. We refer herein merely to a small 
number of selected studies that have been conducted in 

recent years [2, 14, 31, 34, 41, 49, 65, 87, 165]. The re-
sults of these investigations emphasize the high negative 
predictive value, the high sensitivity for benign and ma-
lignant lesions (range: 74–98%), and varied specificity 
(range: 75–100%). In addition, preoperative FNAB al-
lows better management of the patient and an optimal 
technical planning and timing of surgical interventions.
zz Established diagnostic criteria should allow an initial cy-
tologic diagnosis of the current variants of both nonneo-
plastic disorders and true salivary gland neoplasms with a 
high level of accuracy [82]. Rare salivary gland lesions, 
salivary gland disorders composed of a complex histo-
logic pattern with cyst formation, and tumors exhibiting 
focal cellular atypia may lead to dubious cytological re-
sults, leaving the definite diagnosis open. In such cases, a 
histological investigation is indispensable [14]. Cytologi-
cal FNAB results must in any case be considered in con-
junction with the patient’s clinical history and imaging 
findings [43].
zz A few studies investigated the liquid-based procedure re
levant to FNAB of salivary glands [3, 138]. To the best of 
our knowledge and experience from other organs, the 
methodological cellular artifacts and poor presentation of 
the crucial noncellular background material may fre-
quently lead to vague cytodiagnoses on thin layer prepa-
rations.
zz Tissue alterations caused by previous fine-needle aspira-
tion biopsy may so extensive that misdiagnoses are pos-
sible by histologic examination of subsequent parotidec-
tomy specimens [108].
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Caution
Common variants of nonneoplastic and neoplastic le-
sions of the salivary glands are easily diagnosed with 
FNAB.  However, benign and malignant disorders that 
are rarely encountered on cytologic specimens, tumors 
exhibiting complex histologic patterns, lesions with 
pronounced cystic changes, and neoplasms bearing 
focal cellular atypias may raise considerable diagnostic 
problems.

5.1.1.1  Regarding Minor Salivary Glands

zz The vast majority of the minor salivary glands are located 
throughout the oral cavity. Minor salivary gland tumors oc-
cur most frequently in the palate; with an average rate of 
50%. Benign tumors of the intraoral salivary glands are 
slightly more frequent than malignant lesions [19, 181]. 
Neoplasms of labial salivary glands of the upper lip are  

more often benign than those in the glands of the lower lip 
[181]. 
zz The distribution characteristics of the epithelial tumors of 
the minor salivary glands in a Chinese population were stu
died by Wang and coauthors [179]. 
zz FNABs of the minor salivary glands are rarely documented 
in the literature [133], but an experienced operator can easily 
perform intraoral FNABs on large tumorous masses as well 
as on tiny nodules exceeding 5 mm in diameter. The proce-
dure is highly cost-effective and helpful in the diagnostic 
workup of intraoral lesions.

5.1.1.2  Particular Technical Aspects of Salivary 
Gland FNAB

The technique of aspiration is quite similar to that recom-
mended for superficial lesions anywhere on the body (see 
Sect. 1.1.2,  “Aspiration Technique” p. 4, and other chap-
ters), but a few basic essentials should be considered:

Table 5.1.1  Both common lesions and selected rare disorders of the salivary glands are listed with respect to their preferred location

Entities Preferred salivary gland type

Major Minor Predominant  
parotid

Predominant 
submandibular

Sialadenosis
Lipomatosis

+
+

+
+

Sialadenitis acute and chronic
Chronic sclerosing sialadenitis, 
Küttner tumor
Sarcoidosis and tuberculosis
Necrotizing sialometaplasia

+

+
+

+ Palate

+

Extravasation mucocele
Mucus retention cyst
Retention cyst
Lymphoepithelial cyst HIV-associated
Branchial cleft cyst, intraglandular

+
+
+

+ Lower lip
+ 
+ Lower lip

+
+
+

Benign lymphoepithelial lesion + +

Pleomorphic adenoma
Warthin tumor
Oncocytoma
Basal cell adenoma
Canalicular adenoma
Sebaceous (lymph)adenoma
Myoepithelioma

+
+
+
+

+
+

+ Upper lip
+
+ Palate

+
+ Lower pole
+
+

+
+

Mucoepidermoid carcinoma
Adenoid cystic carcinoma
Acinic cell carcinoma
Polymorphous low-grade 
adenocarcinoma
Basal cell adenocarcinoma
Clear cell carcinoma

+
+
+

+ 

+ Palate
+ Palate

+ Palate

+ 
+ Palate

+

+

+ 

Malignant lymphomas + +

Metastases + +
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zz Invasive procedures on salivary glands may frequently be 
painful for the patient. Using a notedly thin needle (23–27 
gauge) can reduce discomfort to a tolerable degree and 
enables the operator to collect enough cellular material by 
multiple needle passes.
zz A large needle diameter (21 gauge) is convenient to empty 
a cyst with thick content.
zz FNAB of intraoral nodules is reliably performed using a 
thin needle (between 23 and 25 gauge), and a syringe 
linked to a syringe-holder that suits the intraoral interven-
tion (be careful of the teeth!) [133]. A longer needle is 
required for lesions located at the rear palate. The needle 
should be guided by the free hand into the target lesion; 
the guiding hand should be protected by an abacterial 
glove.

5.1.1.3  Salivary Glands and Ultrasound 
[102, 107, 161]

A combination of ultrasound and ultrasound-guided fine-
needle aspiration biopsy (US-FNAB) is an investigative 
method to improve sampling and diagnostic accuracy in 
comparison to blindly performed FNAB:
–	 First of all, sonography can identify the target lesion as a 

true salivary gland lesion or assign it to another tissue. 
–	 Ultrasound imaging reveals the shape of the lesion and its 

demarcation from the normal gland tissue, and detects ad-
jacent or regional lymph node abnormality.

–	 US-FNAB offers the advantage of selected diagnostic 
evaluation of areas within the same lesion exhibiting var-
ied tissue characteristics.

–	 US-FNAB enables reliable evaluation of enlarged glands 
and tumors that are barely palpable.

–	 US-FNAB provides access to midget lesions. 
–	 It could be shown that 40–50% of the patients affected by 

a nonneoplastic lesion are spared from a surgical inter-
vention by applying initial US-FNAB [161].

–	 Adequacy of the sampled material is high using US-
FNAB. 

Caution
zz The caudal lobe of the parotid gland may be blurred 

by the mandible.
zz Minor salivary glands in the mucosa of the oral cavity 

and in other sites of the upper respiratory tract are 
not amenable to conventional sonography.
zz From our experience, ultrasound-guided FNAB on 

salivary gland swellings improves the result of sam-
pling as well as diagnostic accuracy.  Hence, the 
method is highly recommended in the diagnostic 
workup of salivary gland lesions.

5.1.1.4 Additional Analyses

Immunocytochemistry
Immunocytochemistry is of minor help distinguishing bet
ween varied primary salivary gland tumors of epithelial ori-
gin and secondary neoplasms.

−− In contrast to mixed salivary gland tumors, squamous cell 
carcinomas and their variants exhibit positive immunore-
action for high-molecular-weight CKs.

−− Myoepithelial cells:
−− Myoepithelial cells are best identified using alpha-

smooth muscle actin (SMA) and calponin. However, 
calponin should always be used together with SMA or 
vimentin, because calponin shares positivity with epi-
thelioid and plasmacytoid cells of pleomorphic adeno-
ma and with cells of adenoid cystic carcinoma.

−− Myoepithelial cells demonstrate both nuclear and cyto-
plasmic positivity for S100 protein. However, this 
marker is of uncertain value because ductal cells may 
also provide a positive reaction, especially those of 
pleomorphic adenomas [63].

−− Immunocytochemical positivity for cytokeratins has 
been demonstrated in different types of myoepithelial 
cells. 

−− Antibodies against glial fibrillary acid protein (GFAP) 
may render positivity in up to 50% of myoepithelial 
cells [4].

−− Jäkel and Löning [85] propose an immunopanel to  
differentiate between ductal epithelial cells and myoepi-
thelial cells: CK5/6 or high molecular-weight CK34βE12 
in combination with vimentin (predominantly or exclu-
sively positive on myoepithelial cells) versus CK7 (pre-
dominantly positive on ductal epithelial cells).

Caution
A low sensitivity for muscle-specific actin and smooth-
muscle actin in myoepithelial tumors has been demon-
strated by Alos and associates [4].

DNA Ploidy
DNA aneuploidy has recently been shown to be a distinct 
indicator of malignant salivary gland disorders, by both flow 
cytometry [4, 47] and image cytometry [124, 174]. Whether 
the method is helpful in identifying a population of atypical 
cells as malignant within an otherwise benign salivary gland 
lesion remains unclear [174].

5.1.2  Crystalloids (Figs. 5.1 and 5.2)

Crystalline deposits in FNAB of cystic salivary gland disor-
ders are mainly encountered in benign lesions. The various 
biochemically differing elements are usually detected by 
light microscopy due to differences in structural appearance. 
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The group of crystalloids commonly occurring in salivary 
gland lesions include [89, 147, 162]:

−− Amylase crystalloids.
−− Tyrosine-rich crystalloids.
−− Collagen-rich crystalloids.
−− Other crystalloid elements occasionally seen in malignant 

tumors.

Caution
zz Amylase crystalloids are an indicator for benign sali-

vary gland cyst disease of various histogenesis; they 
have never been found in malignant lesions associ-
ated with cystic changes. 
zz In contrast, other morphologically and chemically 

differing crystalloids may occasionally accompany 
both chronic inflammatory disorders and malignant 
salivary gland lesions.

5.1.2.1  Amylase Crystalloids (Nontyrosine 
Crystalloids) (Fig. 5.1)

Amylase crystalloids can be associated with nonneoplastic 
and neoplastic salivary gland diseases including sialolithia-
sis [130], sialadenitis [150], lymphoepithelial cyst [113], and 
various benign salivary gland tumors [130].

Amylase crystalloids are preferentially localized in sialo-
cysts that are lined with an oncocytic epithelium; therefore it 
has been speculated that they may be a secondary product of 
oncocytic secretion [130].

Crystalloids of salivary alpha-amylase can easily be identi-
fied by routine staining methods such as May-Grünwald-Gi-
emsa and Papanicolaou (Pap) stain. High amylase activity in 
cystic fluids can be assessed using biochemical methods [15].

Microscopic Features [15, 72, 130, 162]
{{ Smears show large numbers of nonbirefringent polyhe-
dral crystalloids of varying size and shape. They are 
predominantly needle-shaped with pointed ends rang-
ing from 10 to 500 µm in length and around 20 µm in 
width. Smaller crystalloids are tabular in shape.
{{ May-Grünwald-Giemsa stains the elements in a deep-
blue fashion, and in Pap staining they appear bright 
orange.
{{ The inflammatory background is variable.

5.1.2.2  Tyrosine Crystalloids (Fig. 5.2)

Tyrosine crystalloids are most frequently encountered in tu-
mors comprising a predominant myxochondroid component 
such as pleomorphic adenoma, where they are embedded in 
the myxoid areas. An increased occurrence of this pheno
menon has been confirmed in black patients. 

Tyrosine crystalloids are not only associated with benign 
salivary gland tumors, they have also been encountered in 
carcinoma ex adenoma [171] and in other malignancies [30].

Microscopic Features [162, 171]
{{ Irregular crystals in floral or rosette arrangement.
{{ They usually stain pink with the Pap staining method. 
{{ The Millon reaction is suggested to be specific for ty-
rosine [171].

5.1.2.3  Collagen-Rich Crystalloids [162, 166]

Collagen-rich crystalloids are reported to occur in pleomor-
phic adenomas.

{{ They form sunburst-like structures with radially ar-
ranged collagen fibers around a clear central area.

5.1.2.4  Cholesterol Crystals and Plates

They are diagnostically nonspecific and a result of long-
standing cystic changes. Cholesterol deposits may typically 
occur in Warthin tumors.

5.1.3  Normal Salivary Gland  
and Nonneoplastic Disorders [118] 

5.1.3.1  Cytology of Normal Salivary Glands

5.1.3.1.1  Major Salivary Glands (Figs. 5.3–5.5)
The group of major salivary glands comprises the parotid, 
submandibular, and sublingual glands. The parotid gland 
produces serous secretion. Secretions of the other glands are 
mixed, predominantly serous from submandibular glands 
and predominantly mucoid from sublingual organs.

Microscopic Features
{{ Aspirates of normal salivary glands contain a few 
small parenchymatous tissue fragments together with 
scattered cells and stripped nuclei. 
{{ Acinar cells are loosely grouped in spherical forma-
tions with a small round nucleus frequently displaced 
toward the basal border of the cytoplasm. The chroma-
tin is loose, the nuclear membrane pronounced, and the 
nucleolus indistinct. 
{{ The abundant cytoplasm of the serous gland cells is 
granular and foamy, that of mucous gland cells is clear.
{{ Epithelial clusters of the secretory ducts appear as re
gular tubular structures of varying size composed of 
cuboid and columnar cells interspersed with myoepi-
thelial cells. The latter show a typical small deeply 
stained elongated nucleus.
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{{ Benign lymphoid cells are usually present originating 
from intrasalivary lymphoid tissue or small intrasali-
vary lymph nodes.

5.1.3.1.2  Minor Salivary Glands
Minor salivary glands are composed of aggregates of mu-
cous glands or mixed mucous-serous glands. They are most 
frequently located in the mucosa of the oral cavity. 

Cells of normal minor salivary gland tissue are only ex-
ceptionally encountered in FNAB samples.

5.1.3.2 Cellular Components Causing Diagnostic 
Confusion

5.1.3.2.1 Squamous Cells
Various nonneoplastic and neoplastic entities of the salivary 
glands may contain benign and/or atypical squamous cells in 
FNAB specimens [10, 170, 125]:

−− Salivary duct cyst. 
−− Lymphoepithelial cyst. 
−− Chronic inflammatory process. 
−− Necrotizing sialometaplasia. 
−− Pleomorphic adenoma. 
−− Warthin tumor.
−− Mucoepidermoid carcinoma. 
−− Squamous cell carcinoma. 
−− Other disorders. 

5.1.3.2.2  Mucinous Metaplasia
Warthin tumors and much less frequent oncocytomas can be 
associated with mucinous (and squamous) metaplasia. 

5.1.3.2.3  Oncocytic Metaplasia
Warthin tumor and oncocytoma yield oncocyte-predominant 
aspirates. However, a variety of other salivary gland lesions 
may present with varying degrees of oncocytic differentia-
tion [38]: 

−− Oncocytic adenomatous hyperplasia.
−− Basal cell adenoma.
−− Pleomorphic adenoma.
−− Myoepithelioma.
−− Polymorphous low-grade adenocarcinoma.
−− Mucoepidermoid carcinoma. 
−− Acinic and ductal cells exhibiting oncocytic features may 

occur, particularly in elderly patients.

5.1.3.2.4  Clear Cell Predominance and Sebaceous 
Cytoplasmic Features
Salivary gland lesions commonly characterized by a distinct 
clear cell component include:

−− Pleomorphic adenoma.
−− Oncocytic lesion.
−− Benign and malignant (epithelial-) myoepithelial tumors.
−− Clear cell carcinoma. 

One should always take into account metastases of the clas-
sic clear cell tumors from the kidney, thyroid, lung, and ma-
lignant melanoma. 

A special group of clear cell tumors are those with seba-
ceous cytoplasmic features. 

5.1.3.2.5  Prominent Lymphoid Infiltrate
Salivary gland lesions associated with a substantial lym-
phoid component include: 

−− Large intraparotid lymph nodes. 
−− Intra- and paraglandular reactive lymphoid hyperplasia 

caused by various benign and malignant disorders.
−− Lymphoepithelial cyst.
−− Chronic sialadenitis.
−− Mucosa-associated lymphoid tissue or chronic immuno-

sialadenitis (MESA).
−− Warthin tumor.
−− Mucoepidermoid carcinoma.
−− Malignant lymphoma including Hodgkin lymphoma [45, 

22, 26, 79, 122].

5.1.3.2.6  Necrosis 
Benign salivary gland lesions may occasionally be associa
ted with extensive necrosis, suggesting malignancy [170].

Caution
It is highly important to be aware of variations in the 
cellular pattern due to metaplastic cell changes or the 
admixture of an unusual cell population in otherwise 
typical salivary gland disorders, constituting a high po-
tential for false cytologic diagnoses. The unusual smear 
components can also appear coincidentally. 
Histologic examination is necessary unless the overall 
features on cytologic specimens permit a conclusive 
diagnosis.

5.1.3.3  Salivary Gland Cysts

Caution
zz A major proportion of benign and malignant salivary 

gland lesions (nonneoplastic disorders, epithelial 
and myoepithelial tumors) disclose a cystic compo-
nent [48, 76, 106, 131]. Aspirates may contain cellular 
debris, metaplastic squames, mucus-producing cells, 
or cellular atypias to such an extent that major diag-
nostic pitfalls may arise.
zz Evacuation of the cyst cavity alone often remains a 

significant risk of initial nondiagnostic cytology. 
Therefore, persisting and recurrent cysts demand re-
peat FNAB and US-FNAB, respectively; the latter 
should include the cyst wall at sonographically omi-
nous areas.
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5.1.3.3.1  Retention Cysts [163] (Fig. 5.6)
The most common cystic disorder in salivary glands is a duc-
tal retention cyst due to obstruction of the duct system. Ob-
struction is usually caused by sialolithiasis or sclerosis.

Microscopic Features
{{ Watery fluid and foamy cells, or viscous mucoid fluid. 
{{ Varying degree of inflammation.
{{ Sparse epithelial cells of cuboid and columnar shape 
are generally present.
{{ Metaplastic squamous cells and/or mucoid background 
are common.
{{ Concrements may sporadically occur.

Differential Diagnosis
zz A combination of metaplastic squamous cells and mucoid 
background simulates low-grade mucoepidermoid carci-
noma [48, 163].
zz Atypical squamous metaplasia, however unusual, may 
mimic cystic squamous cell carcinoma [88, 106]. The 
presence of calcifications may be helpful to reach a cor-
rect diagnosis.
Baschinsky and associates reported two patients with pa-
rotid masses whose aspirates revealed nucleated and anu-
cleated squames and keratin debris (referred to as dermoid 
cyst) [12]. The cellular pattern may be easily confused 
with necrotic squamous cell carcinoma.

5.1.3.3.2  Mucus Retention Cysts (Fig. 5.7)
The retention mucocele comprises small superficial muci-
nous cysts that originate from minor salivary glands in all 
areas of the oral cavity [157].

{{ The FNAB sample contains mucous material enclosing 
a few epithelial cells. 
{{ There is no inflammatory infiltrate.

5.1.3.3.3  Branchial Cleft Cyst (Figs. 5.63 and 5.64)
Branchial cleft cysts can appear near to or in the anterior 
compartment of the parotid gland and can be mistaken clini-
cally and sonographically for a parotid disorder [121]. In-
flammatory changes occur frequently in these cysts.

5.1.3.3.4  Polycystic Disease [46, 105]
Polycystic disease of the parotid gland is a very rare disorder 
resembling polycystic anomalies in other organs (kidney, 
pancreas), but it is not associated with these disorders. The 
etiology of the disorder is unclear.

Microscopic Features
{{ A microscopic key feature of the secretions are eosino-
philic, laminated spheroliths.
{{ In addition, the smears show a clean or bloody back-
ground, histiocytes, and clusters of bland cuboidal or 
polygonal cells with slender nongranular cytoplasm.

{{ Inflammatory change or lymphocytic infiltration is 
practically absent.

Differential Diagnosis
Differential diagnosis should consider various benign non-
mucinous cystic lesions and cystic neoplasms.

5.1.3.3.5  Lymphoepithelial Cyst (Fig. 5.8)
The development of unilateral, bilateral, or multiple lympho-
epithelial cysts in major salivary glands is considered a pre-
cursor of acquired immunodeficiency syndrome (AIDS) oc-
curring in the early stages of human immunodeficiency virus 
(HIV) infection. Associated opportunistic infections or ma-
lignant neoplasms might not be present in this early stage of 
the disease [120]. Parotid glands are in particular affected. 
The disorder accounts for an estimated 3–6% of all HIV-in-
fected patients [60].

Microscopic Features [50, 169]
{{ Proteinaceous background.
{{ Epithelial cells are of metaplastic squamous origin. 
Numerous anucleated squames are additionally pre
sent.
{{ A mixed population of small lymphocytes, follicle cen-
ter cells (centrocytes, centroblasts, immunoblasts), 
plasma cells, and histiocytes is pathognomonic.
{{ Lymphoepithelial cysts may contain amylase crystal-
loids [113].

Caution
zz Aspiration has to be performed both from the cyst 

compartment and the paracystic areas in order to 
obtain the characteristic dual cell pattern.
zz In the case of morphological features suggesting a 

lymphoepithelial lesion in a salivary gland aspirate, 
the patient should be tested for HIV in order to de-
tect an early stage of this infection.
zz Lymphoepithelial cysts of the parotid gland are like-

wise observed in the pediatric HIV population [42].

Differential Diagnosis
Differential diagnosis comprises a number of lymphoproli
ferative salivary gland lesions along with squamous meta-
plastic changes of the ductal epithelium, such as salivary 
duct cysts, chronic inflammatory process, pleomorphic ade-
noma, Warthin tumor, malignant lymphoma, and others.

5.1.3.3.6  Hematoma
Fluids containing numerous hemosiderin-laden macro-
phages may first and foremost be aspirated from hematomas.
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5.1.3.4  Nontumorous, Noncystic Disorders

5.1.3.4.1  Sialadenosis
The term “sialadenosis” stands for diffuse bilateral swelling 
of major salivary glands, particularly of the parotid glands, 
due to metabolic and secretory dysfunction [129].

{{ Aspirates contain large amounts of normally structured 
parenchymatous tissue fragments occurring in an 
edematous background; inflammatory infiltrates are 
lacking. The acini are swollen and their cells may be 
enlarged.

5.1.3.4.2  Oncocytic Hyperplasia
Diffuse oncocytosis is an exceedingly rare lesion, the rarest 
among all oncocytic lesions in the parotid gland. The lesion 
encompasses complete oncocytic metaplasia of the glandular 
lobules.

One case with FNAB has recently been reported in the 
literature [71]: 

{{ Typical oncocytic cells appearing singly or arranged in 
clusters showing moderate nuclear pleomorphism. 
Overdiagnosis of a true benign or malignant oncocytic 
neoplasm is more than likely. 

5.1.3.4.3  Fatty Infiltration: Lipomatosis  
[152] (Fig. 5.9)
Tumorous lipomatosis in the parotid gland is well recog-
nized but infrequently encountered. 

The disorder is rarely seen in children, both in the parotid 
gland and in minor salivary glands. A true neoplastic lipoma 
is barely distinguishable by cytology.

5.1.3.5  Inflammatory and Infectious Lesions

5.1.3.5.1  Acute Sialadenitis 
Acute sialadenitis is an infectious disease that is mainly en-
countered in elderly patients. Poor oral hygiene, sialolithia-
sis, or immunodeficiency syndromes may strongly contri
bute to the disorder. 

{{ Aspirate specimens contain large quantities of neutro-
phils, cellular debris, fibrin, and a varying number of 
lymphocytes and histiocytes/macrophages. 
Fragments of calculi may be encountered.
{{ Abscess formation yields masses of degenerating neu-
trophils.

5.1.3.5.2  Chronic Sialadenitis and Granulomatous 
Disease

Chronic Sialadenitis (Figs. 5.10 and 5.11)
Nonspecific chronic sialadenitis is in the majority of cases 
caused by various types of duct obstruction. The epithelium 
may undergo squamous and mucoid metaplasia, and the dila-
tated ducts are filled with mucoid material.

Microscopic Features and Differential Diagnosis
{{ Nonobstructive inflammatory disorders: These repre-
sent chronic disease and provide specimens of low cel-
lularity: predominantly small duct fragments and a few 
atrophic acinic cells are encountered in addition to 
scattered fibroblasts and a mixed population of inflam-
matory cells.
{{ Disorders with ductal obstruction: Chronic sialadenitis 
comprising ductal obstruction contains masses origi-
nating from dilatated ducts: mucoid background and 
ductal epithelial cells with evidence of squamous and 
mucoid metaplasia. Histiocytes, macrophages, lym-
phocytes, granulocytes, and miscellaneous crystalloid 
elements are additionally present.
Atypical squamous cell metaplasia and mucoid meta-
plasia are difficult to distinguish from keratinized 
squamous cell carcinoma and low-grade mucoepider-
moid carcinoma, respectively (Fig. 5.12).

Chronic Sclerosing Sialadenitis (Küttner Tumor)  
(Figs. 5.13 and 5.14)
Küttner tumor is a chronic inflammatory process to the sub-
mandibular glands clinically mimicking malignant neoplasm 
due to the firm consistency of the affected gland. The process 
tends to be painful. An abnormal immune process is suspec
ted to be a main pathogenetic factor in this disorder. Unusual 
presentations of this inflammatory entity have been reported 
comprising bilateral involvement of salivary glands, and in-
volvement of both minor salivary glands and lacrimal glands 
[13, 149].

Microscopic Features [23, 29, 91]
{{ Dense lymphocytic infiltrate consisting of a mixture of 
small lymphocytes and cells originating from secon
dary lymph follicles.
{{ Clusters of ductal cells surrounded by collagen (corre-
sponding to periductal sclerosis in histology) and infil-
trated by lymphocytes. 
{{ Paucity or absence of acinic cells.
{{ Fibroblasts and fragments of sclerotic tissue are pre
sent in various amounts.
{{ FNAB samples of low cellularity occur in cases with 
progressed fibrosis.

Differential Diagnosis
Nonspecific chronic inflammation and malignant lymphoma 
should be considered.

Extravasation Mucocele [136, 157]
Synonym: Mucus granuloma.
Initial mucus spreading into surrounding tissue forming in-
terstitial lakes is followed by a granulomatous reaction. Mic
rotrauma and congestion play a key role in the development 
of extravasation mucocele. This disorder is practically li
mited to minor salivary glands with the predominant loca-
tion at the lower lip.
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Microscopic Features
{{ Mucoid masses inducing a granulomatous reaction: 
foam cells, foreign-body giant cells, and macrophages 
incorporating mucus.

Differential Diagnosis
Other granulomatous disorders of the salivary glands.

Necrotizing Sialometaplasia [61]
Synonym: Salivary gland infarction. 
This lesion has an ischemic etiology with evidence of paren-
chyma necrosis comparable to identical processes in other 
glandular organs. The lesion affects mostly palatine salivary 
glands.

Microscopic Features
{{ Necrotic acini.
{{ Salivary gland ducts showing squamous cell metapla-
sia interspersed with goblet cells.
{{ Mixed inflammatory infiltrate.

Differential Diagnosis
Concomitance of squamous cell metaplasia and goblet cells 
may mimic low-grade mucoepidermoid carcinoma.

Caution
Infarction of major salivary glands may be observed as 
a result of previous trauma or fine-needle aspiration bi-
opsy. 
Reactive changes in metaplastic squamous cells to-
gether with cellular debris may mislead to a positive 
tumor diagnosis such as squamous cell carcinoma.

Sarcoidosis [1, 156] (Fig. 5.15)
Sarcoidosis is a granulomatous multisystemic disease of in-
distinct origin that can occur in varied organs of the human 
body. The most common sites of manifestation include the 
lung, peripheral and mediastinal lymph nodes, liver, and eye. 
The incidence of major salivary gland sarcoidosis is very 
low.

Microscopic Features
{{ FNAB comprising fragments of noncaseating epitheli-
oid cell granulomas interspersed with lymphocytes, 
with or without Langhans-type giant cells, may indi-
cate sarcoidosis. 
{{ The microscopic details are given in Sect. 15.2.5.6, p. 
933.

Heerfordt syndrome is an acute presentation of sarcoidosis 
presenting a classical triad: involvement of parotid and other 
salivary glands, involvement of lacrimal glands, and in-
volvement of the eyes (uveitis) along with episodes of fever.

Differential Diagnosis
Other nonspecific and specific (tuberculosis) granulomatous 
lesions must be excluded.

5.1.3.5.3  Other Infectious Diseases
Mycobacterial Infection
Major salivary glands are rarely affected by Mycobacterium 
tuberculosis [96]. Salivary gland tuberculosis usually pre
sents as swelling of the gland that is clinically often misinter-
preted as a neoplasm. A review of documented cases in the 
literature reveals that a majority of the patients presenting 
with tuberculosis of the parotid gland originate from Asian 
or African countries [62]. 

{{ Cytomorphologic hallmarks of tuberculosis are des
cribed in Sect. 2.1.6.1, p. 116, and are documented in 
literature [8, 96]. 
{{ Caseous necrosis is not specific but strongly suggestive 
of tuberculosis. 

Additional investigations such as PCR or culture are neces-
sary to render the correct diagnosis. Ancillary tests from 
FNAB material strongly contribute to the recognition and 
definitive typing of various organisms having a substantial 
impact on rapid therapeutic decision making [73].

Differential Diagnosis
Tuberculosis may mimic simple chronic inflammation if the 
typical necrotic fraction is absent [96]. Many other chronic 
inflammatory and granulomatous disorders should be taken 
into consideration.

HIV-Related Salivary Gland Lesions
HIV-infected patients frequently exhibit swelling of salivary 
glands. Benign lymphoepithelial lesion, inflammation, and 
neoplasm are the three main categories of disorders encoun-
tered in this particular patient group. An evaluation of FNAB 
performance on a large series of salivary gland lesions in 
HIV-infected patients has been made by Chhieng and coau-
thors [25]. 

Concerning HIV infection and lymphoepithelial cyst, we 
refer to Sect. 5.1.3.3.5, p. 406.

Fungal Infections
Only single case reports of salivary gland mycotic disease 
diagnosed by FNAB are available in literature [128, 145].
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5.1.3.6  Benign Lymphoproliferative Lesions 
(Figs. 5.20 and 5.21)

zz Benign lymphoproliferative lesions include primary sali-
vary gland disorders associated with a prominent lympho-
cytic component, the most common lesion in this group is 
the Warthin tumor.
Differential diagnostic considerations concerning various 
hyperplastic lymphoid salivary gland disorders are listed in 
Sect. 5.1.3.2.5, “Prominent Lymphoid Infiltrate,” p. 405.
zz The cytomorphology of the lymphoid infiltrate overlaps 
within the various categories, hampering a reliable recog-
nition of the underlying lesion unless an additional  
specific tissue component is found such as oncocytes in
dicating Warthin tumor, cystic background comprising 
squamous cells indicating lymphoepithelial cyst, epimyo-
epithelial cell islands indicating MESA, carcinoma cells 
indicating peritumoral lymphatic hyperplasia, etc.

5.1.3.6.1  Benign Lymphoepithelial Lesion 
(Fig. 5.16)
Benign lymphoepithelial lesion is regarded as an autoim-
mune disease of the salivary glands and constitutes one of 
the most prevalent autoimmune disorders, local disorder of 
the salivary gland is referred to as myoepithelial sialadenitis 
(MESA). The systemic disease affecting many organs (in-
cluding salivary and lacrimal glands) is called Sjögren syn-
drome. Clinical key symptoms are dry mouth and dry eyes.

Histopathologic features include parenchymatous atrophy, 
interstitial lymphocytic infiltration, and the pathognomonic 
epimyoepithelial cell islands. The latter run through different 
phases of development ending in hyaline transformation.

Microscopic Features [22]
{{ Cytologic specimens are composed of cellular compo-
nents according to the histology pattern: mixed lym-
phoid infiltrate including follicle center cells as well as 
maturing and mature plasma cells. In addition, tingible 
body macrophages are present. The epimyoepithelial 
elements are large polygonal cells showing abundant 
pale cytoplasm and bland round nuclei with well-defined 
nucleoli. The three-dimensional epimyoepithelial cell 
clusters are closely associated with small lymphocytes 
(Fig. 5.16A).

Caution
According to our cytologic experience, epimyoepithe-
lial cell islands are rarely available or obscured by abun-
dant lymphoid infiltrates.

5.1.3.6.2  Lymphoepithelial Lesion and Malignant 
Lymphoma (Figs. 5.17–5.19)
The risk of malignant lymphoma development in salivary 
glands of patients with Sjögren syndrome is highly increased 

as compared with the normal population. Heterogeneity of 
the lymphoid cell population in cytologic specimens may in-
dicate transition from chronic inflammatory condition to ma-
lignant lymphoma (extranodal marginal zone lymphoma of 
mucosa-associated lymphoid tissue, MALT lymphoma), but 
the distinction from a reactive condition is practically impos-
sible with cytology alone. A reliable diagnosis of myoepithe-
lial sialadenitis and the recognition of its transition to malig-
nant lymphoma are beyond the scope of cytology (see also 
Sect. 5.1.5.7, p. 419). An unequivocal diagnosis of MALT 
lymphoma requires biopsies (often multiple during long-
term follow-up), immunohistochemical, and molecular in-
formation [7, 115, 178].

Caution
Using molecular genetic methods, a monoclonal B-
cell population is detected in over 50% of the patients 	
affected by lymphoepithelial sialadenitis but lacking 
clinical and histologic evidence of malignant transfor-
mation [9, 18, 172].  Accordingly, establishing the clo
nality of a lymphoid population on cytologic material 
using immunocytochemistry, flow cytometry, or mo-
lecular-genetic methods may provoke a false-positive 
diagnosis

5.1.3.6.3  Castleman Disease (Fig. 15.38) 
Castleman disease is a benign condition of the lymphatic tis-
sue, the most common site of involvement is the mediastinum. 
However, sporadic cases of the disorder have recently been 
reported affecting the parotid gland in children [57, 139]. 

Detailed information and advanced literature are provided 
in Sects. 2.4.3.7.1, p. 214 and 15.2.5.4, p. 932. 

5.1.4  Benign Tumors

General Comments
zz A large-scale demographic study of salivary gland tumors 
in a European population (UK) has recently been pub-
lished by Jones and associates [90], and the distribution 
characteristics of epithelial tumors of minor salivary 
glands in a Chinese population have been studied in a 
similar design by Wang and coauthors [179].
zz About two-thirds of all salivary gland tumors are benign.
zz The parotid gland is more frequently affected by neo-
plasms compared to the submandibular gland regions. 
Among benign tumors, pleomorphic adenoma is the most 
common neoplasm in major salivary glands followed by 
Warthin tumor [41, 90].
zz Minor salivary glands: more than 90% of the tumors of the 
minor salivary glands are benign and their preferential site 
is the hard palate. The most common benign tumor variant 
is pleomorphic adenoma, accounting for 50–80% of all be-
nign tumors in the minor salivary glands [143, 179].
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zz The cytological criteria of common and rare salivary 
gland tumors have been described in numerous publica-
tions and distinguished text books [82].

5.1.4.1  Pleomorphic Adenoma (Mixed Tumor 
of the Salivary Gland Type) (Figs. 5.22–5.30)

General Comments 
Pleomorphic adenoma is by far the most common type of all 
salivary gland tumors and the most common tumor of the 
parotid glands [90, 111]. About 85% of mixed salivary gland 
tumors are found in the parotid glands; but they also occur in 
minor salivary glands as a majority of all neoplasms at that 
site, accounting for about 50% of all minor salivary gland 
tumors [143]. Women are predominantly affected, with a 
female-to-male ratio of 3:2.

The tumor derives its name from the architectural hetero-
geneity comprising an epithelial, myoepithelial, and a chon-
dromyxoid component. Yet, considerable histologic and cy-
tologic variations are seen within the same tumor and 
between individual neoplasms.

Microscopic Features
{{ Hallmarks: 

−− Aspirates provide a thick, gelatinous mass repre-
senting myxoid, mucoid, chondroid, and hyaline 
material. The background appears as a red to dark 
purple substance in May-Grünwald-Giemsa stained 
smears, and gray-greenish to pale pink in Pap-
stained specimens. There is clear evidence of a fib
rillar structure.

−− Numerous monomorphous medium-sized epithelial 
cells, which are rounded or plasmacytoid in appear-
ance, the latter exhibiting eccentrically placed nuc
lei. The nuclei are bland, showing finely reticular 
chromatin and inconspicuous nucleoli. The cyto-
plasm is sharply demarcated, dense, and cyanophilic 
(Pap stain). The epithelial cell clusters may be en-
trapped in stromal tissue or separate. 

−− Epithelial cells occur together with spindle-shaped 
myoepithelial cells. In some areas, the latter stream 
into the stroma from the periphery of the epithelial 
cell clusters.

{{ Enlarged single cells containing atypical nuclei are oc-
casionally interspersed in tissue fragments of other-
wise typical pleomorphic adenoma. 
{{ The epithelial component may show variable architec-
tural patterns such as glandular or adenoid-cystic pat-
terns.
{{ A clear cell component may occasionally be promi-
nent.
{{ Oncocytic metaplasia or a sebaceous cell component 
rarely occur.

{{ Cystic change may occur, frequently including squa-
mous metaplasia, mucus-producing cells, and detritus.
{{ The ratio of the different epithelial cell types and the 
ratio of epithelial and mesenchymal components vary 
widely within the same tumor and among tumors from 
different patients.

Caution
Great variability of the ratio of epithelial cell types and 
epithelial and mesenchymal components within the 
same tumor demands broad needling of the whole tu-
mor mass and of various tumor areas, best achieved by 
means of ultrasound guidance.

5.1.4.1.1  Variety of Cytological Patterns Causing 
Diagnostic Errors
zz By cytology, the diagnostic accuracy of pleomorphic ade
noma of the salivary gland is high. Klijanienko and Viehl 
reported approximately 90% concordant cytologic and 
histologic results on a large series of pleomorphic adeno-
mas. 
zz Difficulties may arise in cases with inadequate FNAB 
sampling and in cases with the presence of various un-
common cytological patterns, which usually reflect the 
predominant histological differentiation of the individual 
tumors [97]:
–	 Chondromyxoid pattern (Fig. 5.27): Poor presence or 

the complete absence of epithelial tissue can lead to a 
misdiagnosis of benign or malignant mesenchymal tu-
mor.

–	 Cylindromatous pattern: A large amount of cohesive 
clusters composed of basaloid cells surrounding mu-
coid globules can mimic adenoid cystic carcinoma [20, 
52, 93, 175, 177]. The globules may represent hyalin-
ized stroma [97].

–	 Cellular variant (Fig. 5.28): Tumors composed almost 
entirely of epithelial cells raise suspicions of monopha-
sic benign or malignant epithelial neoplasms of sali-
vary glands. The tentative cytologic diagnosis depends 
on the predominant cell type, the cellular size, cellular 
pleomorphism, and the pattern of tumor cell clustering. 
The differential diagnosis includes myoepithelioma, 
monomorphic adenoma, basal cell adenocarcinoma, 
adenoid cystic carcinoma, small-cell carcinoma, and 
others.

–	 Myoepithelial variant: Excessive proliferation of spin-
dle-shaped myoepithelial cells must be differentiated 
from myoepithelial-cell rich adenoma, benign and ma-
lignant myoepithelial tumor, and epithelial-myoepithe-
lial carcinoma (immunocytochemical discrimination, 
see Sect. 5.1.1.4, p. 403). Malignant myoepithelial pro-
liferation is characterized by distinct cellular pleomor-
phism, increased mitotic rates and necrosis [39].



5.1  Salivary Glands	�  411

–	 Clear cell variant (Fig. 5.29A): A variant of pleomor-
phic adenoma bearing resemblance to other benign pri-
mary salivary gland lesions that are usually characte
rized by clear cells (myoepithelioma, oncocytic 
disorders), and to analogous malignant tumors (clear 
cell carcinoma, carcinomas that are completely or par-
tially composed of myoepithelial cells). Metastatic ma-
lignancies with evidence of a distinct clear cell compo-
nent particularly encompass carcinomas of the kidney, 
thyroid, and melanoma.

–	 Oncocytic metaplasia: A pronounced proportion of on-
cocytes may primarily lead to confusion with onco-
cytic adenoma and Warthin tumor.

–	 Squamous metaplasia (Fig. 5.29B): This tumor com-
ponent is rarely predominant and may lead to a misdi-
agnosis of mucoepidermoid carcinoma (possibly ex 
pleomorphic adenoma). It is important to pay attention 
to the residual tissue components.

–	 Cystic transformation: Large cysts with an inner layer 
of squamous metaplastic or mucus-producing epitheli-
um combined with cellular debris may simulate keratin 
cyst, squamous cell carcinoma, or mucoepidermoid 
carcinoma.

–	 Cellular atypias (Fig. 5.30): Occasional isolated or 
grouped cells showing carcinoma-like cellular atypias 
should not be overestimated (for malignancy) if the ba-
sic pattern of the aspirate is typical of pleomorphic 
adenoma [54, 97, 114]. The definite diagnosis rests 
upon excision of the tumor and diagnostic evaluation 
by histology [135], because the sole indicator of malig-
nancy is an infiltrative and destructive tumor growth. 
However, the absence of a mesenchymal background 
associated with numerous markedly atypical tumor 
cells should lead to the tentative cytologic diagnosis of 
malignancy [54].

5.1.4.1.2  Metastatic Pleomorphic Adenoma
Metastatic pleomorphic adenoma is a curiosity, only spora
dically reported. Primary and secondary tumors usually dis-
play the identical morphological features of a classical be-
nign mixed tumor [148].

Caution
Tumor cell seeding along the needle tract (using a fine 
needle or a core needle), or in the area of previous sur-
gical intervention has to be excluded [167].

5.1.4.1.3  Carcinoma ex pleomorphic adenoma
zz Malignant transformation within a pleomorphic adenoma 
occurs infrequently. Cytologically, the neoplasia usually 
presents as an undifferentiated carcinoma with unequivo-
cal cellular features of malignancy. In general, carcinoma 
ex pleomorphic adenoma is difficult to identify on preope
rative FNAB specimens [100, 135, 184].

zz Other types of carcinomas arising from pleomorphic ade-
noma, located in major and minor salivary glands, have 
been reported including cytologic findings. FNAB samp
ling of cells and tissue fragments from both tumor entities 
will result in a heterogeneous and complex smear pattern 
that is difficult to interpret. These tumors include clear cell 
carcinoma [132], mucoepidermoid carcinoma [84, 100], 
salivary duct carcinoma [5], sebaceous carcinoma [33], 
epithelial-myoepithelial carcinoma [37, 39], myoepithelial 
carcinoma [140, 39], and carcinosarcoma [95].

Caution
FNAB of varied carcinomas arising in pleomorphic ade
nomas may provide an extremely complex cell pattern 
giving rise to cytodiagnostic dilemmas.

5.1.4.2  Warthin Tumor (Adenolymphoma) 
(Figs. 5.31–5.36)

General Comments
zz The gland most likely affected is the parotid gland with its 
lower pole, and Warthin tumor is the second most com-
mon benign parotid tumor. The patient group most often 
afflicted is between 60 and 70 years old. 
zz Warthin tumor is the most common salivary gland lesion 
that is characterized by a prominent lymphoid compo-
nent. The tumor is assumed to arise from salivary gland 
inclusions in lymph nodes situated in or adjacent to the 
parotid gland. Adenolymphoma will only exceptionally 
present diagnostic dilemmas.

Microscopic Features [22, 53, 176]
{{ Hallmarks: The protein-rich background of the smears 
has a dirty and granular appearance.
A dual population of lymphocytes and regular flat 
sheets consisting of typical oncocytes are scattered 
throughout the background. The oncocytic sheets vary 
greatly in size and number.
{{ Squamous metaplasia is frequently identified and aty
pical squamous cells are occasionally encountered 
[176]. 
{{ Cholesterol deposits may be observed.
{{ Occasionally, the aspirated viscous material contains 
only scattered mature lymphocytes in a typical back-
ground, as described above. The assumed lack of onco-
cytic cells can frequently not be substantiated if a  
careful evaluation of the cytologic specimen is per-
formed; few degenerating oncocytes are found in most 
cases.
Degenerating oncocytes show a characteristic mor-
phology and support the diagnosis of Warthin tumor:

−− Sharply outlined anuclear particles correspond to 
cytoplasmic remnants of epithelial oncocytes.
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−− Their shape may be polygonal, columnar, or pyra-
midal, and the size is variable.

−− The cytoplasm is rarely granular but dense and ho-
mogeneous exhibiting the pathognomonic salmon 
staining characteristics of well-preserved oncocytic 
granules.

Differential Diagnosis [176]
zz In cases with minimal lymphocytic and necrotic back-
ground, Warthin tumor can be confused with oncocytoma. 
But the latter is composed of oncocytic epithelial cells 
forming papillary fragments and acini; and a significant 
proportion of the cells tend to occur in isolation.
zz Oncocyte-predominant benign lesions of the salivary 
glands (see Sect. 5.1.3.2.3, “Oncocytic metaplasia,” p. 
405) may mimic Warthin tumor.
zz The lymphoid background of sebaceous adenoma is very 
similar to Warthin tumor, but the epithelial cells of the 
former lesion exhibit the characteristic sebaceous-type 
cytoplasm.
zz Warthin tumor accompanied by accentuated squamous 
cell and/or mucinous metaplasia together with cellular 
atypia and extensive necrosis can give rise to diagnostic 
difficulties against squamous cell carcinoma, mucoepi-
dermoid carcinoma, or benign sialometaplasia, the latter 
being confined to minor salivary glands [10, 170] (Fig. 
5.36).

Caution
Aspirates from Warthin tumor may exhibit dirty and 
granular background with scattered lymphocytes lack-
ing well-preserved oncocytic epithelial cells. However, 
remnants of degenerating oncocytes (Fig. 5.34) can be 
detected by careful evaluation of the cytologic smears, 
permitting an accurate diagnosis in most cases.

5.1.4.3  Oncocytoma [53, 176] (Figs. 5.37 and 5.38)

Microscopic Features
{{ Cellular aspirates contain numerous oncocytic epithe-
lial cells appearing as scattered single cells, in clusters, 
and in papillary fragments.
{{ A clear cell variant can occur. The large clear cyto-
plasm is due to artifacts and intracytoplasmic glycogen 
deposits [51].
{{ Proteinaceous background material and lymphocytes 
may be encountered, but they occur in minor quanti-
ties. Cholesterol crystals are variably present.
{{ Mucinous and squamous metaplastic changes includ-
ing cellular atypia are rarely seen.

Differential Diagnosis 
zz Oncocytomas with evidence of pronounced lymphoid in-
filtration and dirty background in cytologic smears may 
raise suspicions of Warthin tumor.
zz Oncocytomas can meet mucinous and squamous metapla-
sia, cellular atypia, and necrosis (but much less frequent 
than Warthin tumors). In this setting, a misdiagnosis of 
squamous cell carcinoma, low-grade mucoepidermoid 
carcinoma, or necrotizing sialometaplasia (the latter is 
confined to minor salivary glands) is possible [170].
zz Furthermore, certain benign salivary disorders along with 
oncocytic or clear cell predominance can be confused 
with oncocytoma (see Sects. 5.1.3.2.3 and 5.1.3.2.4, p. 
405).

5.1.4.4  Basal Cell Adenoma 
[68] (Figs. 5.39 and 5.40)

Basal cell adenoma is an uncommon type of monomorphous 
adenoma (accounting for about 2% of all primary salivary 
gland tumors). It is most frequently located in the parotid 
gland and tends to be multiple. Histologically the tumor is 
characterized by monomorphic basaloid cells with a promi-
nent basal cell layer and distinct basement membrane-like 
substance; but the architecture can show considerable varia-
tions comprising solid, trabecular, tubular, and papillary fea-
tures.

Microscopic Features [77, 182]
{{ The smears are cellular containing numerous cohesive 
cell clusters and branching cords.
{{ The individual cells are monomorphous and have 
round to ovoid nuclei showing granular chromatin and 
occasionally a distinct nucleolus. The cytoplasm ap-
pears as a small pale rim.
{{ Single cells are rarely seen; they frequently appear as 
naked nuclei.
{{ Stromal fragments are sparse, staining bright red in 
MGG-stained slides and are almost translucent in Pap 
stain. The matrix appears hyaline and homogeneous, 
usually attached to the border of the cell clusters, in 
contrast to the myxoid-mucous background in pleo-
morphic adenomas. Basically, the myxoid-chondroid 
stroma of pleomorphic adenoma is completely absent 
in basal cell adenoma.
{{ Cystic changes are possible: the smears show a watery 
proteinaceous background with scattered bland epithe-
lial cells that may appear singly, densely clustered, or 
in papillary fragments.

Differential Diagnosis and Immunocytochemistry  
[24, 85] (Fig. 5.40)
zz Basal cell adenoma should be differentiated from both 
other basaloid tumors of the salivary gland and predomi-
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nantly basaloid-type tumor variants: basal cell adenocar-
cinoma, the cellular variant of pleomorphic adenoma, the 
solid form of adenoid-cystic carcinoma, basaloid squa-
mous cell carcinoma, small-cell carcinoma, and other pri-
mary and secondary tumors of epithelial and nonepithelial 
origin. The cytomorphologic differentiation between 
these look-alikes can be very difficult.
zz However, basal cell adenocarcinomas may show in-
creased cellular dissociation and coarse chromatin tex-
ture; immunocytochemical investigation (see Sect. 
5.1.1.4, p. 403) can help to exclude certain tumor entities 
such as myoepithelial neoplasms or basaloid squamous 
cell carcinoma.

5.1.4.5  Other Rare Benign Salivary Gland Tumors

5.1.4.5.1  Cystadenoma (Figs. 5.41 and 5.42) 
and Papillary Cystadenoma 
zz Nonpapillary cystadenomas: Aspirates yield mucinous 
masses and bland goblet cells. The cytologic features are 
bland. Cystadenomas exhibiting pronounced mucinous 
features may be difficult to distinguish from their malig-
nant counterpart (mucinous adenocarcinoma) and from 
other mucinous lesions such as well-differentiated cystic 
mucoepidermoid carcinoma.
zz Papillary cystadenoma is characterized by papillae pro-
truding into cystic spaces. Papillary cystadenoma (and 
papillary cystadenocarcinoma) share many cytological 
characteristics with other papillary tumors, e.g., the papil-
lary cystic type of acinic cell carcinoma, metastasis of 
papillary thyroid carcinoma, and others. Differentiation 
between the malignant tumor type with minor cellular 
atypias and the benign variant of papillary cystic neopla-
sia depends upon the evidence of infiltrative growth. 
However, malignancy should be overt cytologically in 
carcinomas composed of papillary fronds disclosing un-
equivocal malignant features [64]. 
zz A single case has been reported with psammoma bodies 
sampled by FNAB [109].

5.1.4.5.2  Clear Cell Adenoma [51, 117]
The group of clear cell tumors of salivary glands include first 
and foremost two benign lesions, namely clear cell oncocy-
toma and myoepithelioma. 

5.1.4.5.3  Canalicular Adenoma [83]
This is a benign tumor of the salivary glands typically lo-
cated in the upper lip, composed of bland columnar epithe-
lial cells and loose highly vascular stroma. The tumor par-
ticularly simulates the trabecular type of basal cell adenoma. 
Only a single case report exists regarding cytologic findings.

5.1.4.5.4 Sebaceous (Lymph)adenoma [11, 16, 80]
zz Sebaceous adenoma is a rare benign neoplasm most often 
diagnosed in the parotid gland; it is composed of benign 
sebaceous cells. 
{{ Clusters of glandular epithelium showing sebaceous 
metaplastic changes with the characteristic finely 
vacuolated cytoplasm, and individual cells with pyk-
notic nuclei.
{{ Occasional basaloid cells adhere to the periphery of the 
epithelial clusters.

zz The lymphadenomatous variety of sebaceous adenoma 
exhibits a very similar cell pattern to Warthin tumor, sug-
gesting a comparable pathogenesis. Cytology has been 
described in single case reports: 
{{ The epithelial cells are scattered among a lymphocytic 
infiltrate comprising follicle center cells, plasma cells, 
and tingible body macrophages. 

5.1.4.5.5 Myoepithelioma (Myoepithelial Adenoma) 
(Figs. 5.43 and 5.44)
Myoepithelioma is a rare salivary gland neoplasm with pref-
erential site in the parotid glands and in minor salivary glands 
of the palate. Myoepitheliomas show a more aggressive be-
havior including occasional malignant transformation.

Microscopic Features and Differential Diagnosis
{{ Various growth patterns can be encountered: solid, 
mixed, and reticular as well as cystic patterns [76]. The 
cellular components may be spindle-shaped, plasma-
cytoid, epithelioid, and of the clear cell type. 

zz A broad differential diagnostic palette must be regarded. 
A particularly close similarity to pleomorphic adenoma 
exists since both tumors go along with myoepithelial pro-
liferation; nevertheless, cell clusters in myoepithelioma 
are sharply demarcated from the myxoid stroma, contrary 
to those in pleomorphic adenoma. 
zz The best approach for a reliable identification of myoepi-
thelial cells is the immunocytochemical staining for alpha 
smooth muscle actin or calponin in combination with vi-
mentin (see also Sect. 5.1.1.4, p. 403) [63].

Caution
A low immunocytochemical sensitivity of the myoepi-
thelial cellsfor muscle-specific actin and smooth-muscle 
actin has been demonstrated by Alos and associates[4].

zz The cytologic features of various types of parotid myo-
epithelioma and diagnostic considerations are document-
ed in a few single case reports:

−− Myoepithelioma of the spindle-cell type has to be dif-
ferentiated from various types of spindle cell tumors, 
in particular low-grade spindle cell sarcoma and 
schwannoma [104, 159].
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−− Plasmacytoid-cell type may be confused with pleomor-
phic adenoma and    plasmacytoma [104, 112].

−− Epithelioid variant [146].
−− Mixed type [40, 104].
−− Clear cell type myoepitheliomas are repeatedly men-

tioned in this chapter in the differential diagnosis of a 
number of primary and secondary salivary gland tumors.

5.1.4.5.6  Nonepithelial Tumors [27, 28]
zz Nonepithelial tumors account for about 5% of all tumors 
of the salivary glands, 90% are benign. The most common 
type of mesenchymal tumor is angioma (hemangioma or 
lymphangioma), most frequently occurring in children. 
FNAB rarely succeeds in rendering a reliable preopera-
tive diagnosis [21].
zz Lipomas and neural tumors encompass another group of 
mesenchymal tumors of primary salivary gland origin. 
Neural tumors include schwannoma, neurofibroma, and 
neurofibromatosis. Cytologic findings have rarely been 
reported [119]. 
zz Salivary gland disorders exhibiting a significant spindle 
cell component, such as pleomorphic adenoma and granu-
lomatosis, must be distinguished from true stromal le-
sions [27]. 
zz General cytologic and immunocytochemical features of be-
nign mesenchymal and neural tumors are provided in Sect. 
17.1, “Soft Tissue and Bone: Benign Lesions,” p. 1055.

5.1.5  Malignant Tumors

zz Malignant tumors of the salivary glands are less frequent 
than benign neoplastic disorders, the ratio is approximate-
ly 1:2 in a European population [90]. The most common 
malignant tumor is mucoepidermoid carcinoma.
zz Both the submandibular glands and the minor salivary 
glands are more commonly affected by malignant neo-
plasms than the parotid gland [41, 58]. About 50% of the 
lesions in minor salivary glands have been shown to be 
malignant.
zz Several reports have pointed out the utility of preopera-
tive FNAB of malignant salivary gland lesions, particu-
larly with regard to preoperative management of the pa-
tients, improvement of the surgical treatment, and overall 
therapy [32, 110].
zz Carcinoma ex pleomorphic adenoma has briefly been dis-
cussed in Sect. 5.1.4.1.3, p. 411.

5.1.5.1  Mucoepidermoid Carcinoma 
[32, 99, 103, 106, 183] (Figs. 5.45–5.48)

General Comments
zz Although comprising less than 10% of all salivary gland 
tumors, mucoepidermoid carcinoma is the most common 

entity among malignant salivary gland neoplasms, ac-
counting for about 30% [90, 111]. Approximately 60% of 
the neoplasms occur in the parotid gland and 30% in the 
minor salivary glands, with the palate being the most fre-
quent site [141].
zz All mucoepidermoid carcinomas should be regarded as 
malignant, though their biologic behavior is in correlation 
with the histological grade of the tumor. 
zz The diagnostic usefulness of the recently detected MEC1/
MAML2-translocation (t(11;19)(q21;p13)), which seems 
to be rather exclusive in mucoepidermoid carcinoma 
[155A], needs further investigation in FNABs.

Microscopic Features 
{{ Mucin-producing cells vary in shape, exhibiting a large 
polyhedral cytoplasm that is well defined and finely 
vacuolated. The nuclei are small with bland shape and 
structure. The mucus can be visualized using an appro-
priate stain (periodic-acid Schiff stain and others). In-
dividual mucin-producing cells may imitate histio-
cytes. In low-grade mucoepidermoid carcinoma, cell 
clusters may exhibit glandular differentiation.
{{ Intermediate epidermoid cells appear as multilayered 
tightly packed clusters. Individual intermediate cells 
may occur, but in fact these cells are neither simply nor 
safely identifiable. The cells show a moderate N/C ra-
tio and a homogeneous, sharply outlined cytoplasm. 
Cytoplasmic vacuoles may indicate transition to mucus 
secreting cells. Distinct keratinization is rarely encoun-
tered in well-differentiated mucoepidermoid carcino-
ma. The nuclei are bland and small, round to oval, and 
deeply staining, presenting with a small nucleolus.
{{ Squamous cells are readily identified by their keratinized 
cytoplasm. Nuclear atypia is usually minimal unless tu-
mor cells originate from a high-grade mucoepidermoid 
carcinoma. Squamous cells are much more frequently 
encountered in high-grade than in low-grade tumors.
{{ Cystic changes, mucoid material, cellular debris, inflam-
matory infiltrate, and accumulation of lymphocytes are 
variable features, mainly depending on the tumor grade.
{{ Hallmarks of low-grade mucoepidermoid carcinoma 
(Figs. 5.45 and 5.46): Low-grade tumors are predomi-
nantly cystic. On histologic sections, cysts are filled 
with mucoid masses and lined by both mucus-secreting 
cells and intermediate cells showing varied degree of 
epidermoid differentiation. 

−− A mucin-rich background in cytologic smears is 
pathognomonic for the low-grade tumor variant 
comprising a varying number of mucinous epitheli-
al cells, intermediate cells, and well-defined squa-
mous cells. The latter are usually scarce. 

−− Minor cellular atypias are a leading feature.
{{ Hallmarks of high-grade mucoepidermoid carcinoma 
(Figs. 5.47 and 5.48): High-grade tumors are predomi-
nantly solid, composed of atypical intermediate cells, 
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atypical/malignant epidermoid cells, and scanty mu-
cin-producing cells.

−− Highly atypical epidermoid cells with keratinized 
cytoplasm (intercellular bridges may be observed), 
a low number of mucus-producing cells, cellular 
and nuclear polymorphism, increased mitotic acti
vity, and minor cystic changes are characteristic fea-
tures on cytology.

Differential Diagnosis
Many morphologic features of mucoepidermoid carcinoma 
can be observed in other salivary gland lesions as well.
zz Squamous and glandular cells, mucus, debris, and inflam-
matory infiltrates are present in aspirates from retention 
cysts, sialadenitis, Warthin tumor, and other lesions.
zz Warthin tumor and well-differentiated mucoepidermoid 
carcinoma can give rise to a differential diagnosis chal-
lenge: free mucus and intracellular mucus may occur in 
both tumor types [70]; an admixture of large numbers of 
lymphocytes in mucoepidermoid carcinoma may mimic 
Warthin tumor. Even so, comparison between the two tu-
mor entities reveals a completely different cytoarchitec-
ture of the cell sheets and clusters.
zz Cystic pleomorphic adenoma exhibiting mucoid masses, 
metaplastic epithelial changes (squamous, mucinous, se-
baceous), and absence of myxoid background is difficult 
to separate from mucoepidermoid carcinoma [160].
zz High-grade mucoepidermoid carcinoma may masquerade 
as primary or metastatic salivary gland cancer such as 
salivary duct carcinoma, poorly differentiated squamous 
cell carcinoma, or adenosquamous carcinoma.
zz An isolated case report is available in the literature, dis-
cussing the cytologic features of the rare sebaceous vari-
ant of mucoepidermoid carcinoma [81].

Caution
zz An accurate cytological diagnosis of mucoepider-

moid carcinoma is possible in cases exhibiting the 
three characteristic cellular components: (1) epider-
moid cells, (2) intermediate cells, and (3) mucus-pro-
ducing cells. 
zz Tight clustering of the tumor cells, nuclear overlap-

ping, no or minimal atypias, and characteristic cell 
features are highly indicative for low-grade mucoepi-
dermoid carcinoma.  But remember that cytologic 
investigation of low-grade mucoepidermoid carci-
nomas frequently provides unsatisfactory diagnostic 
results.
zz The presence of cells exhibiting finely vacuolated cy-

toplasm (often perinuclear) is frequently observed in 
FNAB smears from mucoepidermoid carcinomas, but 
the phenomenon has turned out to be not com-
pletely specific for the diagnosis of this tumor entity 
[32].

zz Cytologic specimens of mucoepidermoid carcino-
mas containing mucoid masses but lacking epithelial 
cells often provoke a false-negative diagnosis of a 
mucoid cystic lesions of varying pathogenesis [106].
zz Squamous cells, mucin-producing cells, and free 	

mucus may appear as contaminants from the skin, 
oral mucosa, and benign glandular tissue, respec-
tively.

5.1.5.2  Adenoid Cystic Carcinoma 
[55, 78, 98, 133, 180] (Figs. 5.49–5.51)

General Comments
zz The tumor was formerly known as cylindroma. It is the 
second most common malignant salivary gland tumor and 
involves the minor and major salivary glands with a pre-
ponderance of intraoral glands and the submandibular 
gland. Adenoid cystic carcinoma (ACC) accounts for ap-
proximately 5% of all salivary gland tumors.
zz ACC is a slow-growing malignant tumor with a high ten-
dency for perineural and perivascular invasion; therefore, 
the tumor shows a high recurrence rate after surgical re-
moval; but it can also give rise to metastases.
zz Histologically, ACC exhibit three different growth pat-
terns that may coexist in the same tumor:
1.	 Glandular or cribriform type where solid epithelial cell 

nests are interspersed with spaces filled with homoge-
neous globular material.

2.	 Tubular type consisting of ducts surrounded by hyaline 
stroma.

3.	 The solid type is composed of solid epithelial tumor 
parenchyma and cell nests are separated by subtle stro-
mal cords (Fig. 5.51).

Microscopic Features 
In FNA specimens, the cribriform variant of ACC is charac-
terized by the typical histologic architecture, which is highly 
reliable and important in the cytodiagnostic workup. 

{{ Hallmarks: small polyhedral cells showing minor vari-
ation in cell size. The nuclei are round to oval and hy-
perchromatic, the cytoplasm appears as a small rim. 
The chromatin is coarse and the nucleoli are irregular. 
Generally, tumor cells show a high degree of intercel-
lular cohesion and are tightly clustered.
The characteristic extracellular globular material ap-
pears as homogeneous spherical bodies surrounded by 
carcinoma cells (translucent in Pap stain and pink 
when May-Grünwald-Giemsa-stained) [94]. Isolated 
hyaline globules frequently occur.
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Caution
It must be emphasized that only around 50% of the tu-
mor aspirates exhibit the characteristic globules [36]. 
The diagnostic assessment of the other half of ACCs is 
solely based on cellular and structural features.

Differential Diagnosis
FNA specimens composed of cells with monotonous small 
nuclei and/or including significant tight clusters with mucoid 
globules may give rise to difficulties distinguishing between 
ACC and other benign and malignant salivary gland tumors. 
Such entities include:
zz Basal cell adenoma (Fig. 5.50): Basal cell adenoma and 
ACC are barely distinguishable, in particular when the 
former exhibits a solid pleomorphic pattern or when ade-
noid cystic carcinoma exhibits only a few typical globules 
[164]. However, the cells of basal cell adenoma show 
larger cytoplasm, smaller nuclei, and minor atypia among 
other tumor-typical features [133, 180].
zz Pleomorphic adenoma [78, 133, 164, 180] (Fig. 5.51): 
Pleomorphic adenoma (PA) is the second most frequent 
tumor causing differential diagnosis problems with ACC, 
because the former shows the most frequent variation of 
cytologic findings. However, globules rarely occur in PA 
and PA cells are less monotonous including plasmacytoid 
appearance, spindle shape, as well as dense and abundant 
cytoplasm. The spreading of tumor cells into the myxoid 
background tissue is typical for PA, whereas the demarca-
tion between tumor cell clusters and interstitial globular 
substance is distinct in ACC. The nuclei of cells from PAs 
show a fine granular chromatin, indistinct nucleoli, and 
absence of hyperchromasia. The background matrix in as-
pirates from PAs is more fibrillar and irregular than the 
homogeneous spheres in ACC.
zz Polymorphous low-grade adenocarcinoma of intraoral 
minor salivary glands can give rise to major problems dis-
tinguishing ACC, but a reliable distinction is essential be-
cause of the differences in the clinical behavior, treatment, 
and prognosis of the two neoplasms. In polymorphous 
low-grade adenocarcinoma, the cells show more abundant 
cytoplasm, the nuclei are more irregular, and the hyaline 
globules are more scattered as compared to ACC [133].
zz Myoepithelioma and epithelial-myoepithelial carcinoma 
may mimic ACC by cytology (Fig. 5.51, compare with 
Fig. 5.43A).

Immunocytochemistry
A few reports in the literature suggest the utility of certain 
immunocytochemical markers in distinguishing pleomor-
phic adenoma and polymorphous low-grade adenocarcino-
ma from ACC. The markers include cytokeratins, vimentin, 
glial fibrillary acid protein, and integrins [6].

5.1.5.3  Acinic Cell Carcinoma (Acinar / Acinous 
Cell Carcinoma) [56, 126, 144] (Figs. 5.52–5.56)

General Comments
zz Acinic cell carcinoma is a rare salivary gland tumor, com-
prising approximately 6–10% of all salivary gland can-
cers; however, some studies report a much lower percen
tage. Acinic cell carcinomas account for approximately 
3–13% of all malignancies of the parotid gland, and are 
rarely seen elsewhere.
zz Most of the acinic cell carcinomas are slow-growing low-
grade malignant neoplasms bearing a high potential for 
recurrence. Recurrence and metastases many years after 
primary surgical removal are common.
zz The histologic appearance includes an acinar, solid, mic
rocystic, papillary-cystic, intercalated duct-like, and fol-
licular growth pattern. The individual cells also show a 
broad morphologic spectrum, they may appear vacuola
ted, clear, columnar, etc. Any of these tissue and cell vari-
ants may be seen in an individual tumor, yet the acinar cell 
component enables histologists and cytopathologists to 
assess the correct tumor typing.

Microscopic Features
{{ Hallmarks of well-differentiated acinic cell carcinoma:
The aspirated cellular material is a distinctly monoto-
nous admixture of ductal elements, mesenchymal cells 
are absent. The smears contain abundant tumor cells, 
frequently aggregated in cohesive clusters, but stripped 
nuclei are found in most cases. 
More or less well-formed acinic formations are en-
countered in various amounts. The nuclei are mono-
morphic, round, or oval with granular chromatin and a 
central nucleolus. Slight atypias may be seen (irregular 
nuclear shape, chromatin coarsening, increased nucle-
olar size). The cytoplasm appears foamy, often supple-
mented with eosinophilic granules; thus the tumor cells 
strongly resemble benign acinic cells. Occasionally, a 
predominance of tumor cells with dense cytoplasm 
(homogeneous grey in MGG stain) may occur resem-
bling oncocytes.
{{ Papillary clusters with fibrovascular cores indicate a 
papillary growth pattern (Fig. 5.54).
{{ A lymphocytic component may occasionally be en-
countered originating from lymphocytic infiltrates and/
or lymphatic tissue adjacent to the tumor.
{{ Calcifications, possibly psammoma body-like, are 
rarely seen.
{{ Hallmarks of poorly differentiated acinic cell carci
noma (Fig. 5.55) displays a clearly malignant cell pop-
ulation comprising polymorphic cells and nuclei, ir-
regular chromatin, and enlarged polymorphic nucleoli.
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Caution
zz Acinar cell formation is the morphologic key feature 

for an accurate cytologic tumor typing. This compo-
nent tends to be unequally developed, but it can be 
detected in nearly all acinic cell carcinomas.
zz Well-developed tumorous acini with minimal cell 

atypias may mislead to a diagnosis of nonneoplastic 
salivary gland tissue; individual tumor cells origina
ting from well-differentiated acinic cell carcinoma 
may look like benign acinic cells
zz Stripped nuclei should not be misinterpreted as lym-

phocytes.

Differential Diagnosis 
zz Well-differentiated monomorphic tumor cells and well-
formed tumorous acini may have a strong resemblance  
to cells and tissue fragments of the normal salivary  
gland (Fig. 5.53). However, the basket-like cell arrange-
ment of benign acinic cells, ductal structures, and loose 
interstitial tissue are absent in aspirates from acinic cell 
carcinomas.
zz Acinic cell carcinoma composed of numerous tumor cells 
with abundant clear and foamy cytoplasm may mimic 
clear cell carcinoma, myoepithelial carcinoma, or muco-
epidermoid carcinoma (Fig. 5.56), but intracellular mucus 
is completely absent in acinic cell carcinomas, and myo-
epithelial tumor cells are well characterized by their par-
ticular immunoreactivity.
zz Tumor cells showing homogeneous and dense cyto- 
plasm may present diagnostic confusion with oncocytic 
tumors.
zz Cytologic specimens from a papillary-cystic acinic cell 
carcinoma variant may raise suspicions of cystic lesions 
of various etiologies. A correct tumor typing is often not 
possible [126, 158].
zz Isolated vacuolated tumor cells in an otherwise hypocel-
lular specimen are difficult to differentiate from histio-
cytes/macrophages
zz Naked nuclei of acinic-type tumor cells are of lymphocyte 
size; they may mimic lymphocytic infiltrate and (together 
with oncocytoid cells) Warthin tumor. Lymphoid infil-
trates can lead to a misdiagnosis of a lymph node with 
metastatic carcinoma.
zz Poorly differentiated acinic cell carcinoma is very diffi-
cult to ascertain, differential diagnosis includes primary 
and metastatic undifferentiated pleomorphic carcinoma.
zz Dedifferentiated acinic cell carcinoma has been reported; 
the tumor is composed of both a typical acinic tumor com-
ponent and dedifferentiated tumor areas [69].

5.1.5.4  Polymorphous Low-Grade 
Adenocarcinoma [66, 137, 151, 168] (Fig. 5.57)

Polymorphous low-grade adenocarcinoma (PLGA) predomi-
nantly occurs in minor salivary glands where it is the second 
most malignant neoplasm. The primary location is usually the 
palate. Its occurrence in major salivary glands is extremely 
rare [127, 168]. PLGA is a slow-growing tumor showing local 
invasion but extremely low metastatic potential [142].

The pathognomonic feature of the neoplasm is the variety 
of histologic patterns in combination with bland monomor-
phic tumor cells and low mitotic activity.

Microscopic Features and Differential Diagnosis 
{{ The hypercellular smears contain uniform cells for
ming a variety of papillae, sheets, and clusters. 
{{ The cells are small to medium-sized, exhibiting bland 
chromatin texture and occasional nucleoli. 
{{ The cytoplasm is dense and eosinophilic stained.

The solid tumor variant imitates monomorphic adenoma. 
Occasional tubular structures containing hyaline globules 
suggest adenoid cystic carcinoma, and cases with myxoid 
matrix mimic pleomorphic adenoma. In general, a definite 
diagnosis is difficult to establish with cytology alone.

5.1.5.5  Other Rare Malignant Salivary Gland 
Neoplasms of Epithelial and Myoepithelial Origin

5.1.5.5.1  Epithelial-Myoepithelial Carcinoma
Epithelial-myoepithelial carcinoma is a low-grade malignant 
tumor of the salivary glands with the cells showing biphasic 
cellularity. Histologically, the duct-like structures are formed 
by an inner layer of duct lining cuboidal cells and an outer 
layer of clear cells.
zz The peculiar biphasic pattern consisting of small ductal 
cells and large clear myoepithelial cells results in a rather 
typical cytologic appearance. However, the biphasic pat-
tern is often difficult to identify due to the fragile cyto-
plasm of the clear cells, which appear as naked nuclei. 
The myoepithelial cells usually stain immunocytochemi-
cally positive for S100, p63, smooth muscle actin, and 
myosin.
zz The differential diagnosis includes in particular varied 
carcinomas of the clear cell type, adenoid cystic carcino-
ma, pleomorphic adenoma, and polymorphous low-grade 
adenocarcinoma. Cytological features and cytodiagnostic 
considerations regarding epithelial-myoepithelial carci-
noma have been reviewed in the literature [44, 123, 134].

5.1.5.5.2  Basal Cell Adenocarcinoma [24, 59, 74]
Basal cell adenocarcinoma is a low-grade adenocarcinoma. 
It is encountered in minor and major salivary glands. Inva-
sive tumor growth distinguishes basal cell adenocarcinoma 
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from basal cell adenoma. It is often impossible to differenti-
ate between malignant and benign tumors solely on the basis 
of cytologic features (for cellular features and differential 
diagnosis, see Sect. 5.1.4.4, “Basal Cell Adenoma” p. 412).

5.1.5.5.3 Clear Cell Carcinoma [117]
Clear cell carcinoma is a rare salivary gland tumor, most fre-
quently found in minor salivary glands. Sporadic tumors 
have been reported arising from pleomorphic adenoma 
[132].

Microscopic Features and Differential Diagnosis
{{ Tumor cells comprise moderate to abundant foamy and 
vacuolated cytoplasm as well as bland nuclear features. 
{{ Cell clusters may show a diverse architecture. Glandu-
lar and acinic structures may include hyaline-homoge-
neous globular material [101, 132]. 

zz Numerous neoplasms located in the salivary glands – pri-
mary in origin or lymphogenous/hematogenous metastat-
ic or invasive from adjacent areas – may be characterized 
by a predominant clear cell component.
This heterogenous tumor group most particularly in-
cludes: oncocytoma; myoepithelial tumors; mucoepider-
moid carcinoma; metastases of clear cell carcinomas from 
different sites such as kidney, thyroid, and liver; and met-
astatic melanoma. 
zz In minor salivary glands, metastatic or directly invasive 
odontogenic neoplasms should be considered against 
clear cell carcinoma [117].

5.1.5.5.4  Sebaceous Carcinoma [35, 67]
Sebaceous carcinoma is an extremely rare variety of low-
grade salivary gland tumors, characterized by sebaceous-
type cells of varying degrees of maturation. The tumor repre-
sents the malignant transformation of sebaceous (lymph-)
adenoma (see also Sect. 5.1.4.5.4, p. 413).

5.1.5.5.5  Lymphoepithelial Carcinoma
An association between benign lymphoepithelial lesions and 
lymphoepithelial carcinoma has recently been reviewed by 
Schneider and Rizzardi [155]. 
FNA findings of malignant lymphoepithelial lesions have 
rarely been reported [75, 92]: 

{{ Cohesive and isolated obviously malignant epithelial 
cells are intermingled with mature lymphocytes.

Differential diagnosis includes benign lymphoepithelial le-
sions and malignant lymphoma respectively (see Sects. 
5.1.3.6.1, p. 409 and 5.1.5.7, p. 419), large-cell malignant 
lymphoma associated with benign lymphoid hyperplasia of 
the T-cell phenotype, lymphoepithelioma-like carcinoma 
metastatic to the salivary glands, and lymph node metastasis 
of a pleomorphic carcinoma.

5.1.5.5.6  Papillary Cystadenocarcinoma (Fig. 5.58)
{{ Microscopic evaluation of cytologic smears shows a 
watery proteinaceous background and papillary clus-
ters composed of cuboidal and columnar cells. 
{{ The epithelial cells to a certain extent show loss of po-
larization and pseudostratification. 
{{ Psammoma bodies are occasionally encountered.

Distinction of benign from malignant papillary cystic sali-
vary gland tumors can be very difficult based on cytology 
alone unless the individual cells are pleomorphic with clear 
evidence of nuclear malignancy (see also Sect. 5.1.4.5.1, p. 
413). Other papillary neoplasms should also be considered.

5.1.5.5.7  Salivary Duct Carcinoma [86] (Fig. 5.59)
This is an extremely rare and highly malignant neoplasm 
comparable with comedocarcinoma of the breast. Salivary 
duct carcinoma has a much worse prognosis as compared 
with primary salivary gland tumors sharing similar morpho
logy. The latter include high-grade mucoepidermoid carci-
noma with minor squamous cell fraction, and polymorphous 
low-grade adenocarcinoma.

5.1.5.5.8  Myoepithelial Carcinoma [153] (Fig. 5.60)
Myoepithelial carcinomas show a wide spectrum of histoar-
chitectural and cytomorphological features, so this particular 
malignancy can easily be confused with many other benign 
and malignant tumors. Cytologic peculiarities, differential 
diagnostic problems, reliability of immunocytochemistry, 
and selected references regarding myoepithelial tumors are 
provided in Sects. 5.1.1.4, “Immunocytochemistry”, p. 403 
and 5.1.4.5.5 “Myoepithelioma”, p. 413.

5.1.5.5.9  Other Epithelial Malignancies 
Other Epithelial malignancies exhibiting a practically identi-
cal cytomorphology as known from primary sites other than 
the salivary glands include squamous cell carcinoma, adeno-
squamous carcinoma, small-cell carcinoma, undifferentiated 
carcinoma, and carcinosarcoma. Correct assessment of the 
primary tumor site may more often than not rest on clinical 
data and the patient’s history.

5.1.5.6  Malignant Mesenchymal Neoplasms 
of the Salivary Glands

zz As already mentioned, nonepithelial salivary gland tu-
mors are rare, accounting for only 10% of all salivary 
gland neoplasms.
zz The most frequent primary sarcomas that have been found 
are malignant fibrous histiocytoma (MFH) and malignant 
neural tumors. The histologic pattern of dermatofibrosar-
coma protuberans, synovial sarcoma, leiomyosarcoma, 
liposarcoma, small round cell tumor, and the cytologic 
features of MFH and osteoclastoma-like giant cell tumor 
have been reported in the literature [27, 28, 173].
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zz Salivary gland malignant melanoma occurs more fre-
quently as a secondary lesion [27] than as a primary tumor 
[116]. Cytologic features are generally accepted and des
cribed in various chapters in this book.

5.1.5.7  Malignant Lymphomas and Myeloid 
Sarcoma

General Comments
zz Malignant lymphoma in salivary glands can occur primar-
ily, and secondarily in the course of systemic tumor dis-
semination. Primary salivary gland lymphomas are usu-
ally associated with autoimmune diseases such as 
immunologically induced (myoepithelial) sialadenitis, 
i.e., MESA with or without Sjögren syndrome. The risk 
for developing malignant lymphoma in salivary glands of 
patients with Sjögren syndrome is high. 
zz The prototype of primary salivary gland lymphoma is the 
extranodal marginal zone B-cell lymphoma of the muco-
sa-associated lymphoid tissue (MALT) type [9, 18,154].
zz Approximately one-third of salivary gland non-Hodgkin 
lymphomas are high-grade lymphomas; Hodgkin lympho-
mas account for only 10% of all malignant lymphomas.
zz Discriminating between benign myoepithelial sialadenitis 
and subsequent early-stage malignant lymphoma is cru-
cial, but usually beyond the scope of FNA cytology.

Caution
zz Using cytology, it is not possible to differentiate bet

ween malignant lymphoma originating from salivary 
gland tissue and lymphoma with the primary source 
in intra-/paraparotid lymph nodes.
zz The diagnostic assessment of malignant lymphoma 

arising in the background of a benign MESA is be-
yond the scope of cytology in most of the cases. Ac-
curate diagnosis of MALT lymphoma requires histo-
logic examination, immunohistochemical tests, and 
molecular genetic evaluation [7, 115,178].
zz MESA-associated monoclonal B-cell populations 

may be detected by molecular genetic methods in 
the absence of clinical and histologic evidence of 
malignant lymphoma [9, 18,172].

Microscopic Features and Differential Diagnosis 
The reader is referred to Sects. 15.3.2–15.3.18, p. 955 for 
detailed cytomorphologic information as to various types of 
non-Hodgkin lymphomas.

A few selected entities of importance in standard cytology 
are briefly mentioned below:

zz Marginal zone B-cell lymphoma of the MALT type        
[22, 115] (Figs. 5.17–5.19):
{{ A heterogeneous population of lymphocytes with a 
predominance of enlarged lymphoid cells and absence 
of both tingible body macrophages and typical follicle 
center cells may be suggestive of a marginal zone B-
cell lymphoma.

The mixed lymphoid cell pattern may lead to a misdiag-
nosis of benign lymphoproliferation or myoepithelial sial-
adenitis. Furthermore, the cellular background of mixed 
cellularity classical Hodgkin lymphoma may mimic the 
tumor cell population of MALT lymphoma.
zz Non-Hodgkin lymphoma of the common low-grade type 
(primary and secondary to the salivary gland) [22]:
{{ Cytologically, a monotonous lymphoid cell population 
is highly suspicious of non-Hodgkin lymphoma 
(NHL), a reactive lymphoid hyperplasia is practically 
excluded.
{{ Lymphoid cells are enlarged, comprising darkly stained 
nuclei, irregular nuclear outline, nuclear indentations, 
and nucleoli. Small mature lymphocytes are rarely en-
countered and never encountered as a major component.
{{ Starry-sky histiocytes and epimyoepithelial cell groups 
are absent.

Primary and secondary small-cell malignant tumors have 
to be distinguished from monomorphic low-grade malig-
nant lymphoma.
zz Myeloid sarcoma (Fig. 5.61):
Involvement of salivary glands by myelogenous leukemia 
(myeloid sarcoma) is extremely rare. In most cases, pa-
tients having a history of myeloid neoplasia. The clinical 
history together with the immunocytochemical identifica-
tion of the myeloic lineage (myeloperoxidase positivity of 
the tumor cells) provides the correct diagnosis. A few 
cases that were diagnosed by FNAB are on record [17].
{{ Tumor cells are medium-sized and large, usually show-
ing a clear and lobated nucleus with a histiocytoid as-
pect, and large vacuolated or granular cytoplasm. 

Malignant neoplasms of the large-cell type such as acute 
myeloid leukemia of monoblastic/monocytic lineage 
(positive immunostaining for CD68), large-cell NHL, car-
cinoma, and melanoma have to be excluded.
zz Extramedullary hemopoiesis including normoblasts, my-
eloid precursors, immature granulocytes and megakaryo-
cytes should usually present no diagnostic dilemmas (Fig. 
15.102).
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5.1.5.8  Metastases

zz Metastases account for about 20% of the malignant neo-
plasms affecting major salivary glands with the most 
common site of tumor origin in the parotid glands. Se
condary tumors are localized in the parenchyma of the 
salivary glands (40%), or in lymph nodes enclosed in the 
glandular parenchyma, or in lymph nodes adjacent to the 
gland (60%).
zz Metastases caused by lymphatic spread may predomi-
nantly originate from primary squamous cell carcinoma 
of the skin, or regional malignant melanomas, and very 
rarely from nasopharyngeal carcinoma or thyroid carci-
noma.
zz Primary salivary gland tumors showing particular mor-
phologic features such as (A) cystic spaces containing 
papillary projections or (B) clear cells with nuclear lobu-
lation may simulate secondary invasion by:

−− Papillary thyroid carcinoma and pulmonary adenocar-
cinoma (A + B) (Fig. 5.58).

−− Breast carcinoma, renal cell carcinoma, or melanoma 
(B) (Fig. 5.62).

These tumors metastasize hematogenously into salivary 
glands. 
zz Immunocytochemistry can correctly classify most of the 
tumors with cytologically equivocal findings: thyroid car-
cinoma (TTF-1 +/thyroglobulin +), lung carcinoma 
(CK7+/TTF-1 +), breast carcinoma (hormone receptors 
+), renal cell carcinoma (renal cell marker +), malignant 
melanoma (melanoma-typical antigens +).
zz A larger series addressing FNAB of secondary neoplasms 
involving the salivary glands has been published by 
Zhang and co-authors [185].
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Fig. 5.1  Amylase crystalloids.
Direct sediment smears of a fluid aspirate from the left parotid gland reveal clearly refractile, 
but nonbirefringent, polyhedral crystalloids corresponding to cristalloids of salivary alpha-
amylase. The elements are embedded in a background of cystic debris and inflammation 
(FNAB, Pap stain, higher magnification).

Fig. 5.2  Crystalline elements suggesting tyrosine crystalloids.
Ultrasound-guided FNAB of a complex, partly cystic lesion localized in the left parotid 
gland. Direct smears showed abundant bar-like and polyhedral crystalloids against a clean 
background (Pap stain, high magnification). The elements are refractile, but nonbirefringent 
by polarized light microscopy.
Cytology: A definite classification was not possible. Overall appearance suggests tyrosine 
crystalloids.

Figs. 5.3, 5.4, and 5.5 Benign cells and tissue fragments aspirated from major sali-
vary glands.

Fig. 5.3  Low magnification of an FNAB specimen shows large fragments of normal salivary 
gland tissue of serous type (direct smear, Pap stain). The ball-like formations and protrusions 
are acini. Small ducts are occasionally present (arrow).

Fig. 5.4  Detail of the same smear shows a duct composed of regularly arranged cuboid to 
columnar cells (lower left). The duct is surrounded by loose mesenchymal stroma and acinar 
cells. The latter exhibit abundant foamy and granular cytoplasm. Smooth nuclear contour, 
indistinct nucleoli, and nearly patternless chromatin are hallmarks for normal ductal and 
acinar cells.

Fig. 5.5  FNAB of a slightly enlarged submandibular gland. The smears include elements of 
a mixed mucous and serous salivary gland: serous-type foamy acinar cells (upper left) and 
mucinous-type pale acinar cells (arrow) embedded in a mucoid background. Stripped nuclei 
are numerous (direct smear, Pap stain, high magnification).
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Fig. 5.6  Retention cyst. 
A 66-year-old man was referred to FNAB presenting with a cystic nodule in the right sub-
mandibular gland. Processing of the aspirated fluid provided cellular specimens containing 
degenerate keratinized squames (arrows) and degenerate foam cells in a background with 
strands of mucus (arrowheads) and detritus (direct sediment smear, Pap stain, high magnifi-
cation).
Tentative cytologic diagnosis: cyst content comprising squamous cells with mild atypia. To 
arrive to a definite diagnosis, histopathologic examination is required.
Tissue diagnosis: ectatic and cystic main duct of salivary gland lined with metaplastic squa-
mous epithelium.

Fig. 5.7  Mucus retention cyst.
FNAB of a firm tumor in a 21-year-old man’s lower lip yielded a gelatinous substance. Di-
rect smears contained mucoid masses enclosing small mucin-producing epithelial cells with 
dense and pale cytoplasm (arrows), and histiocytes with large foamy cytoplasm (arrowheads) 
(Pap stain, lower magnification).
Cytologic diagnosis: Mucocele (no subsequent surgical excision).

Fig. 5.8  Lymphoepithelial cyst.
A 27-year-old man with positive history of HIV infection presented with a swelling in the 
left parotid area. FNAB revealed degenerate keratinized and nonkeratinized squamous cells 
devoid of any nuclear atypia, neutrophils, and histiocytes; sparse lymphocytes (direct sedi-
ment smear, Pap stain, high magnification). 
Cytology: diagnostic considerations included atheroma and lymphoepithelial cyst of the pa-
rotid gland. 
Final diagnosis: Lymphoepithelial cyst.

Any patient with AIDS presenting with a tumorous lesion in the parotid region and with 
squamous cells in its aspirate is suggestive of a lymphoepithelial cyst even if lympho-
cytes are absent in the cytologic specimens.

Fig. 5.9  Lipomatosis of the parotid gland.
FNAB of a markedly enlarged parotid gland (imaging studies and sialography without fur-
ther abnormalities) provided normal salivary gland tissue embedded in mature adipose tissue 
(direct smear, Pap stain, low magnification). 
Final diagnosis: Consideration and integration of the clinical results to the cytology findings 
resulted in the diagnosis of parotid lipomatosis.
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Figs. 5.10 and 5.11 Chronic sialadenitis.
FNAB of abnormal submandibular glands from two different patients. The direct smears 
were Pap-stained.

Fig. 5.10A, B  (case #1) A 48-year-old man presented with a history of bilateral squamous 
cell carcinoma in the floor of his mouth, treated with laser technique. A Low magnification 
reveals clusters of ductal cells (right); the acinic tissue fraction is almost absent. The back-
ground of the smear consists of red blood cells, lymphocytes, and small fragments of loose 
stromal and granulomatous tissue (arrows). B High magnification of the same case highlights 
a sheet of ductal cells showing mucoid metaplasia comprising fully developed goblet cells. 
Note that the activated nuclei show variable sizes and distinct nucleoli.
Cytologic diagnosis: Chronic sialadenitis including mucoid metaplasia.

Fig. 5.11  (case #2) High magnification of another case (56-year-old man) displays squa-
mous metaplasia of the ductal epithelium. Note typical shape, sharp outline, and dense struc-
ture of the cytoplasm. Intercellular bridges may be suspected but they are not evident.
Cytologic diagnosis: Chronic relapsing sialadenitis including squamous and mucoid meta-
plasia.
Tissue diagnosis: Chronic sialadenitis associated with severe sclerotic change.

Figs. 5.12A, B  Chronic sialadenitis: atypical epithelial metaplasia versus low-grade 
malignant neoplasia.
A 73-year-old woman with a history of squamous cell carcinoma of the tongue treated with 
laser technique, presents with a subsequent tumorous lesion in her right submandibular gland. 
FNAB was the initial diagnostic procedure. Direct smears were Pap-stained.
Tentative cytologic diagnosis: Chronic sialadenitis including severe metaplastic changes of 
the ductal epithelium. FNAB is not efficient in excluding additional keratinizing squamous 
cell carcinoma or mucoepidermoid carcinoma. 
Tissue diagnosis: Finally, excisional biopsy of the submandibular tumor and histologic exa
mination revealed chronic sialadenitis with evidence of severe metaplastic changes in com-
bination with a metastasis of a well-differentiated squamous cell carcinoma. 
A Lower magnification shows a heterogeneous cell population: ductal cell clusters (upper 
left) and squamous cells with mild nuclear atypias (arrows), granulomatosis (center) and 
histiocytoid giant cells (lower left). The background of the smears contains inflammatory 
cells and thin streaks of mucus. It was difficult to differentiate pronounced squamous/mucoid 
metaplasia from low-grade mucoepidermoid/squamous cell carcinoma. B Highly atypical 
squamous cells (nuclear indentations and nuclear clearing) and polymorphous anuclear kera-
tinizing squames are shown in detail. 
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Figs. 5.13 and 5.14 Küttner tumor.
FNAB of firm nodule located in the submandibular gland. Due to painfulness of the interven-
tion, the aspirated cell material was scanty. Pap-stained direct smears.

Fig. 5.13  Low magnification shows ductal cell clusters encased in fibrous and sclerotic tis-
sue. Blood and lymphocytes dominate in the background of the field.

Fig. 5.14  Higher magnification shows a single large three dimensional fragment of cellular 
fibrotic tissue interspersed with numerous lymphocytes.

Fig. 5.15  Sarcoidosis.
A 66-year-old man presenting with diffuse enlargement of both parotid glands. FNAB from 
one side revealed characteristic morphologic features of sarcoidosis: loose aggregates of ac-
tivated epithelioid cells (right), Langhans-type giant cell (center), absence of necrosis. Acinar 
cell clusters embedded in granulomatous tissue are seen at the left (direct smear, Pap stain, 
higher magnification).
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Fig. 5.16A–D  Cytology of benign lymphoepithelial lesions.
A 74-year-old female patient with positive history of Sjögren syndrome presented for FNAB 
of her left parotid gland. Cytomorphology is demonstrated under high magnification on di-
rect smears and various staining methods. A A small cluster of typical epimyoepithelial cells 
in close association with lymphocytes (MGG stain). B Same mixed cell population as pic-
tured in A, but this smear was Pap-stained. C A loose aggregate of activated epithelioid his-
tiocytes in association with lymphocytes. Note the morphologic varieties as compared with 
epimyoepithelial cells (Pap stain). D The cells depicted here show the characteristic benign 
heterogeneous lymphoid population of lymphoepithelial lesions (MGG stain). Tingible body 
macrophages were rarely encountered but absent in this field.
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Figs. 5.17–5.19 Lymphoepithelial lesion and malignant lymphoma.
Transition of lymphoepithelial lesion into malignant lymphoma always presents diagnostic 
dilemmas in FNAB cytology. Three examples of FNAB with direct smear preparation are 
presented.

Fig. 5.17  (case #1) An 81-year-old man presented with a tumorous lesion of the right pa-
rotid gland. FNAB provided an atypical lymphoid cell population with distinct variation of 
cell size. Heterogeneity may suggest reactive lymphoproliferative disorder; however, note 
nuclear irregularities, pronounced and multiple nucleoli, and the small rims of cytoplasm 
(Pap stain, high magnification). 
Tentative cytologic diagnosis: Most likely non-Hodgkin lymphoma. 
Tissue diagnosis (surgical biopsy): MALT lymphoma ex myoepithelial sialadenitis.

Fig. 5.18  (case #2) A 58-year-old woman presents with a personal clinical history of en-
largement of her parotid and submandibular glands. The patient was referred to FNAB for 
initial diagnostic procedure. Direct smears from the parotid aspirate contained a heteroge-
neous lymphoid cell population together with small dense aggregates of atypical blast cells 
(lower right). The latter showed features suggestive of malignant lymphoma: distinct nuclear 
indentations, polymorphous nucleoli, and thin dispersed chromatin (MGG stain, high mag-
nification).
Tentative cytologic diagnosis: lymphoepithelial lesion and non-Hodgkin lymphoma. 
Tissue diagnosis (surgical biopsies): MALT lymphoma ex myoepithelial sialadenitis; MALT 
lymphoma showing evidence of focal transformation to high-grade NHL.

Fig. 5.19  A 77-year-old woman presenting with a tumor in her right parotid gland. FNAB 
specimens disclosed numerous individual medium-sized to large atypical blasts, morphologi-
cally similar to those presented in the previous case (Fig. 5.18) (Pap stain, high magnifica-
tion).
Tentative cytologic diagnosis: atypical blasts consistent with high-grade non-Hodgkin lym-
phoma.
Tissue diagnosis (surgical biopsy): MALT lymphoma ex myoepithelial sialadenitis; MALT 
lymphoma with secondary transformation to high-grade B-NHL, centroblastic variant.

Figs. 5.20 and 5.21 Benign lymphoproliferative disorder: intraparotid lymph node.
Physical examination of a 40-year-old man revealed a firm nodule in the left parotid gland. 
Clinical diagnosis was pleomorphic adenoma. FNAB was performed, direct smears were 
Pap-stained. Definite diagnosis was achieved by histologic examination of the removed tis-
sue. 

Fig. 5.20  Cytology showed a mixed lymphoid cell population comprising small and large 
cells from germinal centers. Fragments of normal salivary gland tissue were also present, but 
not seen in this field (high magnification). Please compare the benign large blast cells with 
atypical blasts in Figs. 5.18 and 5.19 regarding nuclear shape, chromatin texture and size of 
nucleoli.
Cytologic differential diagnosis includes (1) myoepithelial sialadenitis, transformation to 
low-grade non-Hodgkin lymphoma cannot be excluded, (2) nonspecific chronic sialadenitis, 
(3) intraparotid lymph node.

Fig. 5.21  Definite diagnosis was achieved by histologic examination of the removed tissue, 
revealing a normal parotid gland embodying a reactive lymph node with germinal centers 
(HE stain).
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Figs. 5.22–5.26 Pleomorphic adenoma: classic cytologic features.
Classic cytologic features of pleomorphic adenoma are presented in FNAB specimens (direct 
smears) from different patients.

Fig. 5.22  (case #1) MGG stain showing hyaline myxoid material and loosely arranged 
monomorphic epithelial cells (high magnification).

Fig. 5.23  (case #2) Very low magnification showing greyish-green to pale-pink staining 
myxoid background with the Papanicolaou method. Epithelial cells are clustered or isolated. 

Fig. 5.24  (case #3) A mixed tumor from another patient containing large amounts of hyaline 
material, with the epithelial cells located in a marginal position (lower magnification, Pap 
stain). Fibrillary elements embedded in hyaline masses could be discerned under very high 
magnification. 

Fig. 5.25  (case #4) An example of pleomorphic adenoma showing a heterogeneous epithe-
lial cell population. In addition to typical epithelial cells, oncocytes (arrow) and immature 
metaplastic squamous cells (arrowheads) may occur (Pap stain, low magnification).

Fig. 5.26  (case #5) A pleomorphic adenoma containing sheets of monomorphic epithelial 
cells exhibiting pronounced plasmacytoid appearance (Pap stain, high magnification).
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Figs. 5.27–5.30 Pleomorphic adenoma: selected variants.
Five subtypes of pleomorphic adenoma are discussed. FNAB direct smear, Pap-stained. 
These variants are frequently encountered in standard cytology presenting diagnostic dilem-
mas.

Fig. 5.27  (case #1) Pleomorphic adenoma: chondromyxoid pattern.
Lower magnification shows a mixed tumor of the salivary gland type comprising a pro-
nounced chondromyxoid component and a few dispersed epithelial cells (arrows).

Fig. 5.28A, B  (case #2) Pleomorphic adenoma: cellular variant. 
A A tumor almost entirely composed of epithelial cells. The epithelial nature of the cells 
is clearly identified by positive immunostaining for CK1, 5, 10, 14 (Pap-prestained smear, 
lower magnification). The sparse myxoid component is not shown. B Immunostaining for al-
pha smooth muscle actin also shows a meshwork of elongated myoepithelial cells pervading 
a large epithelial cell cluster (arrows) (Pap-prestained smear, lower magnification). 

Fig. 5.29A  (case #3) Pleomorphic adenoma: clear cell variant.
Example of a pleomorphic adenoma with its epithelial component composed of predomi-
nantly sebaceous-like clear cells (higher magnification). 
B (case #4) Pleomorphic adenoma: pronounced squamous metaplastic component
An otherwise typical pleomorphic adenoma containing numerous sheets and pearl forma-
tions (upper right) composed of metaplastic squamous cells. Strong keratinization may be 
observed (high magnification).

Fig. 5.30  (case #5) Pleomorphic adenoma associated with cellular atypia. 
High magnification shows a cellular composite characteristic of pleomorphic adenoma (epi-
thelial cells with their plasmacytoid features, myoepithelial cells with their elongated dark 
nuclei, myxoid material). However, irregularities of the epithelial nuclei are seen such as 
variation in size, molding, grooves, and coarse chromatin. 
Tentative cytologic diagnosis: Pleomorphic adenoma. Cytology cannot effectively exclude 
malignant degeneration. 
Tissue diagnosis: Pleomorphic adenoma with chondroid component.
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Figs. 5.31–5.35 Adenolymphoma: classic cytologic features.
Classic cytologic features of adenolymphoma are presented from FNAB specimens from 
different patients. The aspirated material has been processed in various ways. All specimens 
are Pap-stained.

Fig. 5.31  (case #1) Low magnification points out the key features of adenolymphoma: flat 
sheets of oncocytes varying greatly in size, against a background of granular proteinaceous 
material and lymphocytes. Note several discohesive oncocytes  (arrows) (direct smear). 

Fig. 5.32  (case #2) The same heterogeneous cell pattern is readily observed in liquid-based 
preparation (ThinPrep technique, lower magnification). Note the comparatively clean back-
ground.

Fig. 5.33  (case #3) A Warthin tumor exhibiting a particular morphology: crowds of crushed 
lymphocytes adhering to sheets of oncocytes. The single foam cell (upper right) indicates 
cystic degeneration of the tumor (direct smear, lower magnification).

Fig.5.34  (case #4) Aspirates from adenolymphomas containing only degenerate material in 
most cases allow an accurate diagnosis provided that the cytologic smears have been care-
fully evaluated. Well-preserved cells, remnants, and background depicted here indicate the 
most important clues for a correct cytologic diagnosis: (1) degenerate anuclear oncocytes 
presenting with typical cytoplasmic features such as shape, structure, color (arrows), (2) typi-
cal granular background including a few single lymphocytes (upper right), (3) well-preserved 
and degenerate foam cells. Stripped nuclei that are difficult to assign to a specific cell type 
may be encountered (arrowhead) (direct sediment smear of a cyst aspirate, higher magnifica-
tion). 

One should always keep in mind that remnants of degenerating oncocytes may occur in 
large numbers or only sporadically. 

Fig. 5.35  (case #5) Cells depicted in this figure represent the typical polymorphic lymphoid 
cell population occurring in Warthin tumors. Tingible body macrophages are usually present 
(bottom). Note the single degenerate oncocyte with preserved cytoplasmic characteristics 
(arrow) (direct smear, high magnification).

Fig. 5.36  Warthin tumor associated with accentuated mucinous metaplasia.
A 73-year-old woman presented with a cystic tumor in her right parotid gland. FNAB pro-
vided a gelatinous sample. Direct smears of the aspirate were performed and Pap-stained. 
Cytology shows large quantities of mucoid mass, debris, and epithelial cells of the clear cell 
type; the latter are arranged in cohesive sheets. The clear cells exhibit rounded or elongated 
foamy cytoplasm, the cytoplasmic borders are accentuated, imitating intermediate epider-
moid cells (high magnification). 
Cytologic consideration: in this setting, it is not possible to differentiate between adenolym-
phoma associated with mucinous metaplasia and low-grade mucoepidermoid carcinoma. 
Tissue diagnosis (excisional biopsy): Adenolymphoma.
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Figs. 5.37 and 5.38 Oncocytoma
Salivary gland FNABs from two different patients demonstrating cytologic features of onco-
cytomas (direct smears, Pap stain). In both patients, the lesion was assumed to be an enlarged 
lymph node due to clinical and imaging results.

Fig. 5.37A, B  (case #1) A 67-year-old woman with a positive history of breast carcinoma 
and lymph node tuberculosis presented with a left-sided submandibular nodule. A Lower 
magnification reveals clusters of oxyphilic cells against a clean background devoid of lym-
phocytes. Contrary to adenolymphoma, the epithelial cells of oncocytomas occur in papil-
liform and three-dimensional arrangement, and their nuclei are eccentrically positioned. B 
High magnification of the same case exhibits bland oncocytes, yet irregular nuclear spacing 
and enlarged nucleoli are obvious.

Fig. 5.38  (case #2) Oncocytoma from another patient (parotid nodule in an 80-year-old 
woman) represents the papillary variant of this tumor entity. Oncocytic clusters show identi-
cal features within the range specified above. Papillary formations are composed of fibrovas-
cular cores and oncocytes focally coating the surface (low magnification).

Figs. 5.39 and 5.40 Basal cell adenoma: diagnostic challenge. 
Two examples emphasize the potential confusion between basal cell adenoma and adenoid 
cystic carcinoma.

Fig. 5.39A, B  (case #1) A 33-year-old woman with a long-standing nodular lesion on the left 
side of her neck. Direct FNA smears were Pap-stained.
Cytology diagnostic consideration: monomorphic adenoma of a salivary gland or adenoid 
cystic carcinoma. Definite diagnosis requires histologic examination of the lesion.
Tissue diagnosis: Monomorphic adenoma of basal cell variant. 
A Basaloid cells are tightly packed in small and large three-dimensional clusters. The tu-
mor cells are focally arranged in distinct basal cell layers (arrows). Note the cell clusters 
bounded by basement membrane-like substance (low magnification). B High magnification 
of the same case shows the monomorphic small tumor cell nuclei with bland chromatin and 
distinct nucleoli. Typical hyaline homogeneous matrix coating the cell clusters. Embedded 
hyaline globules may be assumed (arrows). Compare the nuclear size of the tumor cells with 
the size of red blood cells.

Fig. 5.40  (case #2) Nodular lesion in the right parotid gland of an 82-year-old woman. 
FNAB from the intraparotid nodule revealed basaloid-type tumor cells often arranged around 
hyaline masses (direct smear, Pap stain, lower magnification). 
Cytology suspected basal cell adenoma, adenoid-cystic carcinoma, or a combination of both 
entities. Enclosed hyaline globules and numerous discohesive epithelial cells suggested ad-
enoid-cystic carcinoma.
Tissue diagnosis: Basal cell adenoma.
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Figs. 5.41 and 5.42 Cystadenoma: diagnostic difficulties.
Cystadenomas of the parotid gland. The two selected cases (middle-aged women) demon-
strate the diagnostic difficulties that may arise in aspiration cytology. Direct smears were 
Pap-stained.

Fig. 5.41  (case #1) Low magnification shows regular papilliform clusters composed of uni-
form cells. Background material is indicative of a cystic alteration of the lesion: amorphous 
granular debris and foamy histiocytes (arrow).
Cytologic diagnosis: monomorphous adenoma.
Tissue diagnosis: cystadenoma.

Fig. 5.42  (case #2) An example of the mucinous variant of cystadenoma: high magnifica-
tion shows a cluster composed of bland tumor cells and goblet cells (Alcian blue-PAS stain). 
Mucinous tumor variant as presented here may be difficult to separate from low-grade mu-
coepidermoid carcinoma.
Cytologic differential diagnosis: (1) monomorphic epithelial neoplasm (NOS) or (2) pleo-
morphic adenoma associated with mucinous differentiation or (3) well-differentiated muco-
epidermoid carcinoma. 
Tissue diagnosis (excisional biopsy): ductal adenoma in combination with cystic duct dilata-
tion.

Figs. 5.43 and 5.44 Myoepithelioma: diagnostic challenge.
Two myoepitheliomas of separate parotid glands demonstrate the diagnostic dilemmas in 
fine-needle aspiration cytology. Numerous tumor-microfragments were obtained by FNABs. 
Immunocytochemical stainings were not performed.

Fig. 5.43A, B  (case #1) A 70-year-old man presented with a firm nodule in his right parotid 
gland. 
Cytologic differential diagnosis: (1) cellular variant of pleomorphic adenoma comprising a 
distinct fusiform cell component, (2) myoepithelioma, and (3) other particular tumor entities 
going along with spindle cells cannot be excluded. 
Tissue diagnosis: myoepithelioma, no signs of malignancy. 
A The tumor fragment presented here in lower magnification exhibits a biphasic pattern: ag-
gregates of elongated cells in a streaming pattern accompanied by clusters of rounded epithe-
lioid cells (arrows). Both cell types show monomorphous and bland nuclei (direct smear, Pap 
stain). B High magnification shows a fraction of myoepithelial cells exhibiting plasmacytoid 
features (lower right), a feature highly indicative of pleomorphic adenoma.

Fig. 5.44  (case #2) Same clinical situation as the previous case (62-year-old woman). Cel-
lular composite of a cluster substantiates the diagnostic difficulties between myoepithelioma, 
cellular variant of pleomorphic adenoma, and acinus cell tumor. Note the acinic-like struc-
tures (arrows) that may mislead to a diagnosis of acinic cell carcinoma! (direct smear, Pap 
stain, lower magnification).
Cytologic differential diagnosis: (1) Pleomorphic adenoma, cellular variant, and (2) acinus 
cell carcinoma. Myoepithelioma was not taken into consideration.
Tissue diagnosis: Encapsulated myoepithelioma.
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Figs. 5.45 and 5.46 Low-grade mucoepidermoid carcinoma.
Low-grade mucoepidermoid carcinoma located in the parotid gland of two different patients. 
Direct smears (FNAB), Pap-stained, elucidate the cytologic hallmarks.
Tissue diagnosis in both cases: Locally metastatic low-grade mucoepidermoid carcinoma.

Fig. 5.45A, B  (case #1) A 24-year-old man presenting with a nodular lesion in his left parotid 
gland. Clinical examinations suggested pleomorphic adenoma.
Cytologic diagnosis: Mucoepidermoid carcinoma. 
A Lower magnification shows mucin-rich background and a biphasic epithelial cell popula-
tion: mucinous cells and clusters of cells showing epidermoid nature due to homogeneous 
cyanophilic cytoplasm (arrows). Epidermoid-like cells (cobblestone-like arrangement of 
cells with sharply defined cytoplasm) showing vacuolated cytoplasm indicate transition to 
mucus-producing cells (arrowheads). Compare the sheets of intermediate epidermoid cells 
with the three-dimensional clusters of mucinous cells. B Detail shows an aggregate of muci-
nous cells including a small sheet of most likely intermediate epidermoid cells (arrows). Note 
minor nuclear atypias – molding and nucleolar irregularities – displayed in both cell types.

Fig. 5.46A, B  (case #2) A 64-year-old woman presented with a nodule in her right parotid 
gland with a swollen neck lymph node. FNAB was performed of both lesions.
Cytologic diagnosis: low-grade mucoepidermoid carcinoma. 
A Direct smear preparation reveals numerous dense clusters of squamous metaplastic and 
intermediate epidermoid cells (low magnification). B Detail meets cytologic criteria of inter-
mediate epidermoid cells exhibiting (1) distinct squamous metaplastic features (lower right) 
and (2) signs of transition to mucus-secreting cells (arrows).

Figs. 5.47 and 5.48 High-grade mucoepidermoid carcinoma.
Two examples are presented. One of the two cases presenting severe diagnostic problems in 
standard cytology.

Fig. 5.47  (case #1) A 59-year-old man presenting with a firm nodule in his left parotid gland 
and hemifacial weakness. FNAB was performed (direct smears, Pap stain). Aspirates from 
high-grade mucoepidermoid carcinomas are dominated by marked atypical intermediate 
epidermoid cells and distinctive malignant keratinized squamous cells (upper right) (high 
magnification).
Cytology and tissue diagnosis: high-grade mucoepidermoid carcinoma (histologically grade 
2–3).

Fig. 5.48  (case #2) The aspirate of another parotid high-grade mucoepidermoid carcinoma 
(48-year-old woman) revealed cobblestone cell arrangement and polyhedral shape of the 
atypical intermediate epidermoid cells. 
Comment: These features gave rise to an erroneous interpretation of an oncocytic tumor. 
Still, a careful examination of the cells fails to establish a distinct cytoplasmic granularity. In 
fact the cells display the presence of intercellular bridges (arrows) (direct smear, Pap stain, 
high magnification).
Tentative cytologic diagnosis: oncocytic neoplasia of the glandula parotis (cystic adenolym-
phoma or oncocytic adenoma).
Tissue diagnosis: mucoepidermoid carcinoma, grade 2. 
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Fig. 5.49A, B  Adenoid cystic carcinoma, cribriform variant: classic cytologic features.
FNAB of a small tumor located in an older man’s floor of the mouth. Direct smears, Pap stain.
Cytologic and histologic diagnosis: adenoid cystic carcinoma. 
A Clusters of small uniform epithelial cells surrounding translucent homogeneous globules. 
Globules of acellular material may also appear isolated in the background of cytologic smears 
(arrows) (low magnification). B Spheric globule exhibits characteristic sharp borders against 
surrounding epithelial cells. The latter show mild nuclear irregularities, granular chromatin, 
and variation of nucleolar size (high magnification).

Figs. 5.50 and 5.51 Adenoid cystic carcinoma: diagnostic challenge.
FNAB of two different adenoid cystic carcinomas presenting diagnostic confusion (direct 
smears, Pap stain). Diagnosis was verified by histologic examination in both cases.

Fig. 5.50  (case #1) During the course of routine physical examination of a 61-year-old wom-
an, a nodular lesion was found at her left cheek; FNAB was perfomed. Lower magnification 
shows compact three-dimensional epithelial clusters. Epithelial cells are focally arranged in 
distinct basal cell layers. Translucent globules are present but poorly visible.
Tentative cytologic diagnosis: adenoid cystic carcinoma.
Comment: translucent globules are present but poorly visible, thus the tumor could be mis-
taken for basal cell neoplasm (compare with Fig. 5.40). Globules can be better visualized by 
focusing on different plains.

Fig. 5.51  (case #2) An example of the solid variant of adenoid cystic carcinoma located in 
the cheek of an elderly woman. Low magnification shows tightly packed fusiform epithelial 
cells and complete absence of spheric globules. 
Cytologic diagnosis remained vague: cellular variant of pleomorphic adenoma versus myo-
epithelial neoplasm versus other tumor entity.
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Figs. 5.52–5.54 Well-differentiated acinic cell carcinoma.
Cytologic features of acinic cell carcinoma are shown by means of FNAB specimens of three 
different well-differentiated neoplasms. Direct smears were Pap- or MGG-stained.

Fig. 5.52A, B  (case #1) A 77-year-old woman presented with relapsing parotid acinic cell 
carcinoma following radical neck dissection. The patient detected a submandibular tumor 
mass that was referred to FNAB. A Three-dimensional clusters exhibit acini. Small acinic 
formations are present in the background as well (arrows), together with bare epithelial nu-
clei (MGG stain, low magnification). B High magnification of the same case shows mono-
morphic tumor cells with round nuclei and a foamy granular cytoplasm. The nucleoli are 
frequently obscured due to a very dense chromatin texture.

Fig. 5.53  (case #2) High magnification of a tissue fragment from an acinic cell carcinoma 
composed of extremely monomorphic and small cells focuses on the diagnostic dilemma 
between low-grade neoplasia and benign salivary gland tissue (FNAB, Pap stain).

Fig. 5.54  (case #3) The papillary variant of low-grade acinic cell carcinoma is composed of 
papillary fragments with evidence of fibrovascular cores and numerous small acinic forma-
tions (lower left) (Pap stain, higher magnification).

Fig. 5.55  Poorly differentiated acinic cell carcinoma.
Enlarged left parotid gland in a 70-year-old man referred to FNAB. Cytology shows both 
tightly packed and dissociating epithelial cells showing moderate to severe nuclear atypias. 
The cells are irregularly arranged including nuclear overlapping. Note the frequent acinar or 
acinic-like formations (arrows) (direct smear, Pap stain, higher magnification).
Tentative cytologic diagnosis: acinic cell carcinoma, most likely high-grade.
Tissue diagnosis: acinic cell carcinoma composed of low-grade and high-grade fractions, 
metastasizing into local lymph node. 

Fig. 5.56  Acinic cell carcinoma: clear cell variant.
An elderly woman presenting with a nodular lesion at the left side of the neck. FNAB was 
initially performed. Acinic cell carcinoma of the clear cell type shares morphologic features 
with many other clear cell neoplasias such as mucoepidermoid carcinoma, myoepithelial 
neoplasia, oncocytic tumor, and varied metastatic carcinomas of the clear cell type. The tu-
mor cell cluster depicted in this figure is composed of clear cells showing distinct acinic 
formations (arrows), suggesting acinic cell carcinoma of the clear cell type (direct smear, Pap 
stain, higher magnification). 
Tentative cytologic diagnosis: most likely acinic cell carcinoma of a salivary gland.
Tissue diagnosis: Acinic cell carcinoma of the parotid gland.

Acinic formations may occur scantily in acinic cell carcinoma of the clear cell type.
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Fig. 5.57A, B  Polymorphous low-grade adenocarcinoma.
Physical examination of a 69-year-old woman provided a voluminous intraoral nodular dis-
order located at the left side of the palate. Direct-guided peroral fine-needle aspiration was 
performed. Direct smears were Pap-stained. 
Tentative cytologic diagnosis: polymorphous low-grade adenocarcinoma.
Comment: Together the patient’s age, tumor location, local tumor growth pattern, and cyto-
logic features suggested polymorphous low-grade adenocarcinoma, but one has to keep in 
mind that cytomorphologic features of polymorphous low-grade adenocarcinoma may mimic 
various other tumor entities of salivary gland origin.
Tissue diagnosis: Polymorphous low-grade adenocarcinoma originating from an oral sali-
vary gland. 
A Lower magnification shows a compact three-dimensional papilliform cluster composed of 
uniform epithelial cells. B Detail highlights bland nuclear morphology with mostly absent 
nucleoli. The cytoplasm tends to be dense and homogeneously structured. Note the sharply 
outlined hyaline bodies surrounded by tumor cells, which occasionally occur (lower left). 

Fig. 5.58A, B  Papillary cystadenocarcinoma of the salivary gland type.
A 65-year-old man presenting with a cystic lesion in the right parotid gland. Clinical diag-
nosis was Warthin tumor. FNAB of the parotid cyst was the initial investigation. Sediment 
smears were Pap-stained.
Cytologic diagnosis was uncertain due to morphologic overlap with other tumor entities.
Tissue diagnosis: minimally invasive low-grade cystadenocarcinoma of the parotid gland. 
A Huge compact true papillary and papilliform clusters composed of uniform epithelial cells. 
The cell shape is cuboid to columnar. Cystic background features are indistinct (low magni-
fication). B Detail reveals nuclear atypias in terms of clearing, sharply defined inclusions (ar-
rows), and grooves (arrowheads). These nuclear alterations are shared by other carcinomas 
such as papillary thyroid carcinoma, renal cell adenocarcinoma, and breast carcinoma. Thus, 
metastatic cancer has to be excluded.
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Fig. 5.59  Salivary duct carcinoma.
A 42-year-old woman presented with relapsing salivary duct carcinoma originally located in 
a salivary gland of the sinus piriformis. FNAB of a nodule in the area of previous excision. 
Direct smears were Pap-stained. The cellular pattern of salivary duct carcinoma resembles 
that of comedocarcinoma of the breast: homogeneous appearance of an obvious malignant 
epithelial cell population forming glandular structures (arrow), accompanied by apoptosis 
and necrotic debris (high magnification).

Fig. 5.60  Myoepithelial carcinoma.
This case of a myoepithelial carcinoma (confirmed by histology) appeared cytologically as 
large cell carcinoma, not otherwise specified, associated with necrosis. Immunostainings 
were not applied to cytologic specimens (direct smear, Pap stain, higher magnification).

Fig. 5.61A, B  Granulocytic sarcoma.
An elderly male patient with positive history of chronic myeloid leukemia underwent FNAB 
due to a tumor formation in his parotid gland. A Aspirated cell material of the parotid lesion 
exhibits numerous myeloid blasts. The blast cells are large, showing rounded and lobulated 
nuclei usually mimicking activated histiocytes. The chromatin is finely dispersed and the nu-
cleoli are usually prominent. The N/C ratio is medium to high. The cytoplasm is cyanophilic 
and agranular (direct smear, Pap stain, high magnification). B Positive immunocytochemical 
staining for myeloperoxidase is useful to differentiate myelogenic neoplasms from malignant 
lymphoproliferative disorders and other malignancies.

Fig. 5.62  Metastatic renal cell carcinoma.
Metastasis in the parotid gland of a 72-year-old man with a positive history of metastatic hy-
pernephroma. Tumor cells with their clear cytoplasm and atypical nuclear features (molding, 
grooves, loose chromatin) may also be an integral part of primary tumors of salivary glands 
(e.g., cystadenocarcinoma) and of other secondary cancer. An appropriate panel of antibodies 
is usually helpful to determine definite diagnosis.
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5.2.1  Introduction

The role of cytopathology in the management of head and 
neck cancer in the UK has recently been discussed by Koc-
jan and coauthors [48].

5.2.1.1  Contents of the Section 

zz This section focuses on tumorous masses of the head and 
neck as listed below:
–	 All congenital neck masses and their differential diag-

noses are summarized.
–	 Special attention is given to cystic lesions.
–	 Both common and rare head and neck lesions that have 

relevance in cytologic practice are presented.
zz Disorders of the thyroid and salivary glands are disregar
ded in this section except for differential diagnostic con-
siderations.
zz The cytomorphology of reactive and malignant disorders 
of the lymphoid tissues is covered in Chap. 15, “Lymph 
Nodes.”
zz Many of the topics discussed herein are based on our cli
nical and diagnostic experience. Fine-needle aspiration 
biopsy (FNAB), sonographic imaging, and ultrasound-
guided FNAB (US-FNAB) have been performed at our 
institution by cytopathologists over the course of three de-
cades.

5.2.1.2  Morphologic Appearance of Head 
and Neck Lesions

The lesions can present as a: 
−− Mono- or multicystic mass.
−− Infectious or inflammatory mass.
−− Solid tumor.
−− Sinuses or fistulae. 

A cystic lesion is by far the most frequently encountered tu-
mor type in the pediatric and young adult age group. In el-
derly patients, both benign cystic neck lesions and cystic 
formation within primary or metastatic neoplastic processes 
are rather common; in this age group, any cervical cystic dis-
order should be presumed to be a cystic malignant tumor – in 
particular cystic squamous cell carcinoma – until proven oth-
erwise.

Caution
zz It is commonly accepted that head and neck cysts 

often result in diagnostic dilemmas for cytopatholo-
gists and are a major cause of diagnostic pitfalls [34].
zz Cystic change within a malignant tumor is one of the 

most common causes for a false-negative cytologic 
result [86]. In this respect, we highly recommend the 
use of sonographic imaging and US-FNAB as an ini-
tial approach, paying special attention to the border 
of the cyst and cyst-surrounding tissues at any spot 
providing an equivocal imaging result.

Section 5.2 
Head and Neck Lesions 
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5.2.1.3  FNAB and Additional Procedures

5.2.1.3.1  Fine-Needle Aspiration Biopsy 
[2, 28, 53, 69, 87]
zz Fine-needle aspiration biopsy is a tool gaining increasing 
acceptance in the diagnostic work-up of tumorous lesions 
of the head and neck region. In children and young adults, 
a high percentage of neck masses are caused by inflamma-
tion and misguided development of embryonal structures, 
respectively. In this age group, preoperative management 
is likely restricted to laboratory tests and imaging studies, 
FNAB is less frequently used. The role of FNAB in the 
diagnosis of pediatric head and neck masses has been il-
lustrated in the literature many times [3, 20, 76]. The like-
lihood of malignancy rapidly increases in older patients; 
therefore pathomorphologic workup of neck masses in 
this age group should be mandatory prior to an excisional 
biopsy [68].
zz FNA cytology on masses of the head and neck is a simple, 
rapid, reliable, and cost-effective technique [35, 66]. The 
complication rate after FNAB of head and neck masses is 
extremely low. The technique has a high degree of accu-
racy for the diagnosis of benign and malignant disorders 
as well as for primary and secondary neoplasms.
zz The diagnostic performance is notably enhanced by ap-
plication of auxiliary methods on aspirated cell material 
including immunocytochemistry, image cytometry, flow 
cytometry, and molecular genetic assays. 
zz The clinical utility of FNABs first means confirmation or 
exclusion of a malignant tumor. Initial surgical biopsy of 
a cervical lymphadenopathy should by all means be 
avoided if the nature of the process is not established. Es-
tablishing a benign lesion avoids the need for more inva-
sive diagnostic procedures.
zz Preoperative FNAB providing rapid first-line diagnoses is 
a valuable approach in the work-up of head and neck mas
ses. Such methods have proven to be extremely helpful not 
only with respect to dedicated head and neck clinics, but 
also to secondary care hospitals with limited resources and 
to developing countries with limited public health service 
[28, 61]. Intraoperative FNAB and intraoperative touch 
preparation have been recommended as an additional ap-
proach to the diagnosis of head and neck masses [4].

5.2.1.3.2  Sonography and Ultrasound-Guided 
FNAB
FNA sampling errors are unacceptable from lumps of the 
head and neck area. Sampling error is almost completely 
eliminated by initial sonographic investigation of the lesion, 
including surrounding tissues, and subsequent image-guided 
aspiration biopsy [9, 43, 56, 91]. The methodological, diag-
nostic, and clinical benefits of this procedure are evident:
1.	 Using sonography, most lesions can reliably be assigned 

to the subcutaneous/interstitial space, or to a decisive or-

gan such as thyroid gland, salivary gland, lymph node, 
and others.

2.	 The needle can be placed exactly in the target lesion using 
US-FNAB.

3.	 US-FNAB offers the chance for repeated cell sampling 
from multiple areas of inhomogeneous lesions, to the best 
advantage in cystic lesions! [96].

4.	 Avoidance of inadequate cell sampling.
5.	 Enhancing the cytodiagnostic approach for one-stop head 

and neck clinics. Wherever possible, FNAB/US-FNAB 
should be conducted by a skilled cytopathologist or at 
least attended by an experienced cytopathologist or cyto-
technologist for on-site diagnostic assessment or sample 
adequacy assessment, respectively [95].

6.	 Both palpable and nonpalpable disorders can be evaluated 
reliably [77].

7.	 Slightly swollen lymph nodes, especially those with un-
suspicious imaging findings, can easily be investigated.

8.	 The technique facilitates complete tumor staging in the 
neck area [78, 91] and detection of nodal recurrence [56].

5.2.1.3.3  Technical Procedures
The FNAB, US-FNAB technique for head and neck tumors 
and the laboratory techniques are the same as those we use 
for lesions in other organs. The procedures have been de-
scribed in many chapters of this book: Sect. 1.1.1, p. 3, Sect. 
1.1.2, p. 4, and Sects. 4.1.2 and 4.1.3, p. 325. They are also 
documented in review articles [87] and distinguished text-
books.

5.2.1.3.4  DNA Ploidy [12, 58, 65]
zz Cytological limitations in distinguishing reactive atypical 
squamous cells from premalignant/malignant squamous 
cells can be outweighed by determination of DNA ploidy, 
at least to a certain degree. DNA ploidy can be assessed 
by both image cytometric analysis or flow cytometry. 
DNA aneuploidy is established as an early event in devel-
oping malignancy of squamous cells and as a reliable 
marker for squamous cell carcinoma.
zz DNA ploidy is particularly helpful in differentiating bet
ween benign and malignant cystic lesions whose atypical 
squamous cells have provided ambiguous results by con-
ventional cytology. 
zz DNA aneuploidy and the proliferation index can be used 
as biological parameters for improved estimating the po-
tential malignant behavior of squamous cell carcinomas 
of the head and neck [40].
zz At our institution, histogram algorithms have been applied 
in accordance to ploidy evaluation of squamous cell le-
sions located in other organs of the human body. The DNA 
histogram has solely been determined by image cytomet-
ric measurements on Feulgen-stained atypical nuclei. 
zz Ploidy algorithms for squamous cells and advanced infor-
mation are documented in Sect. 8.4,  “DNA image cytom-
etry”, p. 565.
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5.2.2  Congenital Neck Masses [1, 49, 89]

zz Congenital disorders of the neck show varied manifesta-
tions and may present at any age. Even so, the greatest 
proportion of congenital lesions in the neck has been 
found in the first and second decade of life accounting for 
between 38% and 32% [1, 55]. The vast majority of con-
genital neck masses in children and young adults appear 
as cystic disorder, with occasional infection.
zz The diagnosis of congenital neck disorders is based on 
histologic examinations in a large percentage of the re-
ported cases. But FNAB is gaining more and more accep-
tance in primary evaluation of neck masses; therefore we 
wish to present the most important features of the varied 
entities and their cytomorphologic peculiarities.

5.2.2.1  Congenital Lateral Neck Masses

5.2.2.1.1  Branchial Anomalies (Figs. 5.63–5.66)
zz Synonyms: The terms “lateral neck cyst” “branchial cyst,” 
and “cervical lymphoepithelial cyst” are often used for 
branchial cleft cysts.
zz Branchial anomalies are the most common congenital 
malformations on the side of the neck comprising cysts, 
sinuses, and fistulae. They occur regularly in the right and 
left lateral sector of the neck anterior to the sternocleido-
mastoid muscle. The vast majority of branchial cleft cysts 
arise from incomplete obliteration of the second pharyn-
geal cleft and pouch during embryogenesis [55].
zz Branchial cleft cysts may also appear near the parotid 
gland or in the anterior compartment of the parotid gland 
and can be mistaken clinically and even sonographically 

for a parotid disorder. Misinterpretation as a tumor of the 
submandibular gland may occur as well. A history of in-
fection is quite frequent.
zz Malignant transformation of the cyst lining epithelium is 
an extremely rare event. Both, in situ squamous cell carci-
noma and invasive squamous cell carcinoma have been 
observed with histology, as reported by Bhanote and Yang 
[11].

Microscopic Features
A limited number of studies are available on the cellular con-
tent of branchial cleft cyst fluids [31, 75].

{{ Benign squamous cells line the inner surface of the 
cyst. Superficial squamous cells may show mild nucle-
ar irregularities and distinct but small nucleoli may be 
observed.
{{ Occasionally, the cyst is lined with respiratory (ciliated 
columnar) epithelium.
{{ Lymphocytes originate from lymphoid tissue sur-
rounding the cyst.
{{ Mixed inflammatory infiltrates (neutrophils, histio-
cytes, macrophages) may result from secondary infec-
tions.
{{ Cholesterol crystals are occasionally encountered.
{{ In a minority of branchial cyst aspirates, the smears are 
devoid of cells, or merely show abundant inflammatory 
infiltrates.

Differential Diagnosis
zz Any swelling in the patient’s lateral aspect of the neck 
should include the differential diagnosis of a branchial 
cleft anomaly regardless of the clinical presentation [22].
zz Inflamed branchial cysts, especially in the absence of epi-
thelial elements, mimic inflammatory disorders such as 
abscess related to the parotid or submandibular gland, 
cystic granuloma, and odontogenic infection.
zz Cystic fluid exhibiting squamous cells may be collected 
from a dermoid cyst, epidermal inclusion cyst, or an 
odontogenic neoplasm. Furthermore, squamous elements 
may be found in aspirates of various salivary gland le-
sions such as salivary duct cysts, chronic sialadenitis, 
pleomorphic adenoma, Warthin tumor, mucoepidermoid 
carcinoma [75] (see also Sect. 5.1.3.2.1, p. 405).
zz Metastatic to a cervical lymph node, squamous cell carci-
noma showing inflammation and cystic degeneration may 
imitate inflammatory branchial cyst; both lesions usually 
exhibit atypical squamous cells. Malignant aspirates  
usually contain squames with more pronounced atypias, 
more polymorphous necrotic debris, and increased tis- 
sue fragments [14, 62]. Severity of background inflam
mation and anucleated squames are minor discrimi- 
nators between benign and malignant squamous-lined 
cysts.

Table 5.2.1  Topographical areas and types of congenital neck 
masses

Favored neck area Entity

Lateral Branchial cleft cysts

Congenital muscular torticollis

Midline Ectopic thyroid tissue
Thyroglossal duct cyst

Dermoid cyst

Teratoma 

Plunging ranula

Any neck region Ectopic thymic tissue
Thymic cyst
Cervical thymoma

Cystic hygroma

Cervical bronchogenic cyst
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zz Atypical squamous cells may indicate a premalignant 
lesion or an invasive neoplasm emerging from a branchial 
cyst. 
zz Lymphoepithelial cysts of the parotids may exhibit a his-
tologic architecture and cytologic pattern close to bran-
chial cleft cysts. Compare morphologic features in Sect. 
5.1.3.3.5, p. 406 (Fig. 5.8).
zz Fluids from a mass of the lateral neck that contain nothing 
but lymphocytes may derive from a branchial cyst, cystic 
hygroma, thoracic duct ectasia, or lymphangioma.

Caution
zz It is well known that differentiated squamous cell 

carcinomas and their metastases can be characte
rized by minimal cellular atypia. Thus, aspirates from 
neck metastases may occasionally contain squa-
mous neoplastic cells without obvious signs of ma-
lignancy [31]. Such tumors concern in particular pri-
maries of the skin, oral cavity, pharynx, and larynx 
(see also Sects.  8.7.1.  and 8.7.2, p.  568, and Sect. 
16.2.8, p. 1030). 
zz Do not under-diagnose mildly atypical squamous 

cells in a branchial cyst aspirate, particularly in asso-
ciation with an inflammatory process! Also avoid re-
generative atypical squamous cell over-diagnosis! 
[11] (Figs. 5.65 and 5.66). 
zz Premalignant and malignant squamous cells may be 

reliably recognized and excluded, respectively, using 
DNA ploidy analysis (see also Sect. 5.2.1.3.4, p. 459).
zz Always remember that atypical squamous cells may 

also occur in aspirates from previously treated pa-
tients (possibly many years ago) by radiotherapy in 
the neck area!

5.2.2.1.2  Congenital Muscular Torticollis
zz Congenital muscular torticollis may occur due to a defect 
in the development of the sternocleidomastoid muscle, an 
abnormal fetal position in the uterus, or following a diffi-
cult birth. The injured muscle develops scar tissue that 
causes the muscle to shorten and tighten. The fibrotic pro-
cess occasionally forms a palpable mass or lump on the 
side of the neck.
zz An early noninvasive diagnosis is most desirable in order 
to avoid surgery at a very early age. FNAB is useful in 
cases where the diagnosis cannot be established on clini-
cal and imaging findings alone. Numerous cases are docu-
mented in the literature where FNAB has been used in 
patients affected by this peculiar fibrotic pseudotumor 
[37, 70, 81, 85].

Microscopic Features
{{ Hallmarks: Benign slender and spindle fibroblasts ap-
pearing as single cells or arranged in parallel clusters 

of varied size. The nuclei are ovoid with bland mor-
phologic features.
{{ Atrophic skeletal muscle is present together with mul-
tinucleated cells, showing abundant cytoplasm (corre-
sponding to degenerating muscle fibers). Collagen is 
invariably found.
{{ Inflammatory infiltrates may be observed but generally 
they are not pronounced.
{{ The cells may be scattered in a clean or pink granular 
background.

Differential Diagnosis
Differential diagnosis includes other childhood fibrous neck 
disorders including fibromatosis colli, infantile desmoid fib
romatosis, and calcifying aponeurotic fibrosis. These entities 
present in neonates in the first weeks of life and in older  
children. Infantile fibromatosis is a more infiltrative process 
than the relatively circumscribed congenital torticollis, and 
calcifying aponeurotic fibrosis is characterized by multiple 
calcium deposits.

5.2.2.2  Congenital Midline Neck Masses 

These lesions are usually located in a line drawn from the 
middle of the forehead to the bottom of the neck [33].

5.2.2.2.1 Thyroglossal Duct Cyst [83, 84] (Fig. 5.67)
zz Thyroglossal duct cyst or fistula is the most common con-
genital neck lesion accounting for approximately 50% of 
congenital neck disorders. The maximum frequency oc-
curs during the second or third decade of life [1].
zz The thyroglossal duct is a connection between the prima-
ry thyroid anlage at the base of the tongue and the definite 
positioning of the thyroid gland at the anterior aspect of 
the neck. This duct normally disappears during gestation. 
If it persists, thyroglossal duct cyst, fistula, thyroglossal 
sinus, or ectopic thyroid tissue may develop anywhere 
along the duct. Thyroglossal duct cysts may become in-
fected.
zz Thyroid carcinoma of the papillary and follicular variant 
has rarely been reported within thyroglossal duct cysts 
[92]. Morphologic and immunocytochemical properties 
of these tumors are described in the thyroid chapter (see 
Sect. 4.2, p. 336).

Microscopic Features 
{{ Hallmarks: the aspirates are usually paucicellular con-
taining colloid with different structural aspects. The 
epithelial cells are of the columnar type and mostly 
ciliated, of the metaplastic squamous type, or of the 
normal-looking superficial squamous type.
{{ A possible inflammatory cell pattern is composed of 
macrophages, lymphocytes, and neutrophils; the latter 
are usually dominant.
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Differential Diagnosis
zz Aspirates devoid of squamous cells and ciliated columnar 
cells strongly mimic intrathyroid thyroglossal duct cyst 
and common cystic thyroid nodule [41].
zz Cystic fluids containing only squamous cells may suggest 
an intrathyroidal or parathyroidal cystic lesion of tera-
tomatous histogenesis or an epidermal inclusion cyst.
zz Cystic fluid including (ciliated) columnar cells may origi-
nate from a bronchogenic cyst. However, the presence of 
metaplastic squamous cells, cartilage, smooth muscle 
cells, and cells of bronchial gland-type would exclude 
thyroglossal duct cyst.

5.2.2.2.2  Ectopic Thyroid Tissue
Ectopic thyroid tissue is the result of abnormal migration  
and abnormal settling of portions of the gland. Ectopic  
tissue can be encountered along the midline of the neck, 
paramedian, and in the upper and anterior mediastinal space. 
The prevalence of ectopic thyroid tissue ranges from 7 to 
10%.

5.2.2.2.3  Dermoid Cyst
A dermoid cyst is a mass containing skin and epithelial ap-
pendages (hair, hair follicles, and skin glands) within the cyst 
wall. The lesion results from an inaccurate closure of the 
midline during development followed by entrapment of epi-
thelial elements [1, 33].

Differential Diagnosis
Other cystic midline neck lesions lined by squamous cells 
concern the thyroglossal duct cyst, cystic teratoma, and the 
epidermoid cyst. The epidermoid cyst differs from the der-
moid cyst in the absence of hair, hair follicle, and glandular 
elements.

5.2.2.2.4  Teratoma
zz Congenital cervical teratomas are rare, constituting only 
3% of the teratomas in childhood, but they account for 
about 10% of all cervical tumors in this age group [1]. 
Teratomas usually comprise tissue from the three germ 
layers but ratios and the degree of differentiation vary 
considerably [39]. 
zz The lesions are usually benign, but if they become appa
rent during adulthood they are noted for a high potential 
of malignant degeneration [30, 51]. 
zz Cervical teratomas are diagnosed during the neonatal pe-
riod and increasingly by prenatal sonography tests [30, 
39]. At this age, imaging is essential for a conclusive diag
nosis and cytological investigation is extremely uncom-
mon.

Differential Diagnosis
zz Cystic teratoma should be included in the differential 
diagnosis of other congenital midline cysts lined with 
squamous cells or (ciliated) glandular cells, e.g., thyro-

glossal duct cyst, epidermal inclusion cyst, and cervical 
bronchogenic cyst.
zz Other tissue components originating from different germ 
layers may lead to a misdiagnosis of ectopic thyroid, neu-
ral tumor, chondroma, among others.

Caution
Cervical teratomas in adult patients are rare but have a 
high potential of malignant transformation. One should 
pay attention to atypical squamous cells in aspirates 
suggesting premalignant disorder or early carcinoma.

5.2.2.2.5  Plunging Ranula
Ranulas are cysts resulting from retention or extravasation of 
saliva from the sublingual gland. The cervical ranula is re-
ferred to as plunging ranula. The disorder may present as a 
swelling, generally located in the upper part of the neck.

To the best of our knowledge, no reports are available in 
the literature dealing with FNAB of ranulas. According to 
the histologic appearance [52], cytologic features seem like-
ly to match the mucus retention cyst and the extravasation 
mucocele described in Sects. 5.1.3.3.2, p. 406 and 5.1.3.5.2, 
p. 407, respectively (Fig. 5.7):

5.2.2.3  Congenital Masses in Any Neck Area

5.2.2.3.1  Ectopic Thymic Tissue, Cervical Thymoma 
and Thymic Cyst
Congenital anomalies of thymic origin in the neck may be 
encountered anywhere on the path from the embryonic ori-
gin of the gland (pharyngeal/branchial pouches at the angle 
of the jaw) to the superior and anterior mediastinum. Mor-
phology, adjuvant analyses, and differential diagnostic con-
siderations concerning thymus gland tissue and its disorders 
are discussed in extenso in Sect. 2.4.3, p. 208.

General Comments and Microscopic Features
1.	 Ectopic thymic tissue [88]: Thymic remnants located in the 

neck area and in the thyroid gland may form an ectopic 
thymus. Ectopic thymic tissue is an infrequent clinical 
finding but its occurrence seems to be fairly common. 
Therefore, this lesion should always be included in the dif-
ferential diagnosis of neck masses, especially in children. 
About 60% of all patients with ectopic cervical thymic tis-
sue are children under 10 years of age. In contrast, ectopic 
cervical thymic tissue rarely occurs in patients more than 
20 years old and the disorder is commonly found in males. 
The lesion is cystic in the majority of cases [80]. Histo-
logic features of normal and hyperplastic thymus tissue are 
listed in Sects. 2.4.3.1 and 2.4.3.2, p. 208.

2. 	Cervical thymoma [13, 88]: Cervical thymomas are char-
acteristically found in females and appear as a solid mass.
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{{ Microscopy: The smears are cellular, composed of 
small mature lymphocytes, large lymphocytes, mono-
cytes, and a few thymocytes. Studies for B- and T-cell 
subsets demonstrate the thymic lymphocytic pheno-
type. 
Cervical thymomas exhibiting a predominant epitheli-
al component are extremely rare [13]. The detailed cy-
tomorphology of  thymomas is provided in Sect. 
2.4.3.4, p. 209

3. 	Thymic cysts: These cysts develop from remnants of the 
thymopharyngeal duct. 
Congenital thymic cysts are clinically often misdiagnosed 
as thyroid lesion, branchial cleft cyst, or cystic hygromas. 
The cytologic features are similar to thymic cysts of the 
mediastinum (Fig. 2.97).
{{ Macroscopic and microscopic features: The cyst fluid 
is serous but may also be sanguineous. The background 
of the smears may contain inflammatory cells, erythro-
cytes, debris, calcium deposits, and frequently choles-
terol crystals. If present, epithelial cells can appear cu-
boidal, columnar, ciliated-columnar, or squamous.

Differential Diagnosis [13]
zz Distinguishing between ectopic cervical thymic tissue 
and cervical thymoma may not be possible with cytology 
and enumeration of lymphocytes alone. Clinical and other 
information should help reach an accurate diagnosis.
zz Epithelial thymoma may mimic metastatic carcinoma, 
melanoma, and invasive mesothelioma. Thymomas with-
in or adjacent to the thyroid gland could most likely lead 
to an erroneous diagnosis of follicular or medullar thyroid 
carcinoma. Lymphocyte-predominant thymomas may 
give rise to a false diagnosis of malignant lymphoma or 
lymphocytic thyroiditis [57, 93]. Appropriate immunocy-
tochemical studies of the epithelial and lymphocytic com-
ponents are helpful in establishing a correct diagnosis.
zz Comparing the cystic fluids, various congenital cysts and 
thymic cysts show a similar cell pattern. Other cystic dis-
orders should also be considered such as cystic thymoma, 
cystic teratoma, and lymphangioma.

5.2.2.3.2  Cystic Hygroma (Cavernous 
Lymphangioma / Lymphocele) (Fig. 5.68)
Lymphangiomatous cystic disorders can readily be diag-
nosed preoperatively using FNAB, providing a yellowish-
white chylous fluid.
zz Cystic hygroma is a congenital lymphatic malformation. 
It is the more common type of lymphangioma, compared 
with its capillary counterpart. It usually presents early  
in life. A cystic hygroma can arise anywhere but is  
classically found in the left posterior triangle of the neck 
[36].

zz Lymphocele of the thoracic duct (thoracic duct cyst) can 
present as a cervical mass occurring in an older age group. 
It is a rare lesion that is mainly caused by surgical injury 
and blunt trauma [54].

Microscopic Features
{{ The cystic fluid contains various amounts of small ma-
ture lymphocytes. A few spindle-shaped or flattened 
endothelial cells may be present. Positive immunore-
activity to factor VIII and/or lymphoendothelial mar
kers (D2-40, podoplanin) will demonstrate the nature 
of the nonlymphoid cells [15].

5.2.2.3.3  Cervical Bronchogenic Cyst [63] (Fig. 2.92)
Bronchogenic cysts are rare congenital malformations of the 
primitive foregut, most of which are located in the chest. 
Cervical bronchogenic cysts are usually diagnosed in a pedi-
atric population, with only a limited number of reports in the 
literature commenting on such lesions among adults. The 
bronchogenic cyst may present as a midline lesion (usually 
located in the suprasternal notch) but also as a lateral neck 
mass.

Microscopic Features and Differential Diagnosis
Cytologic components of aspirates from bronchogenic cysts 
are listed in Sect. 2.4.2.3.1, p. 207.

{{ Key features are ciliated columnar cells of the respira-
tory type, sheets of squamous metaplastic cells, ciliary 
tufts, and elements typically present in the bronchial 
wall such as cartilage, smooth muscles, and bronchial 
glands.

Branchial cleft cysts and thyroglossal duct cysts are most 
commonly confused with bronchogenic cyst due to a similar 
epithelial lining. However, the presence of cartilage, smooth 
muscles, and cells of bronchial glands make diagnosis of 
bronchogenic cyst most likely. The cytomorphology of tra-
cheal diverticula looks similar to bronchogenic cysts; by the 
way, the latter may be referred to as a tracheal diverticula 
that has lost connection to the tracheobronchial tree.

5.2.2.4  Other Rare Congenital Neck Disorders

zz Hemangioma may be suspected in sanguineous fine-need
le aspirates comprising endothelial cells. The clinical and 
image results should be adequate.
zz Laryngocele refers to a congenital anomalous sac filled 
with air; the lesion may protrude into the neck area.
zz Heterotopic salivary gland tissue usually occurs along the 
lower anterior aspect of the sternocleidomastoid muscle. 
FNAB may detect normal salivary gland tissue or tumo
rous lesions of salivary gland type [5].
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5.2.3  Pseudotumors and Neoplasms  
from Adjacent Structures

5.2.3.1  Cervical Rib (Fig. 3.18)

A congenital overdevelopment of the lateral process of cere-
bral vertebrae (the seventh cervical vertebra is usually  
affected) can produce a hard cervical lump that is easily  
detected on physical examination. Patients are mostly  
referred to FNAB with the suspected diagnosis of malignan-
cy. Needling will readily disclose the bony nature of the le-
sion.

{{ In cases with thin cortical zoning, the aspirates will 
yield typical bone marrow cells. Still, the aspirate tends 
to be rather dry including a few stromal cells.

5.2.3.2  Tietze Syndrome (Fig. 1.65)

Tietze syndrome is a painful parasternal swelling of the cos-
tochondral junction due to microfractures of the upper ribs.

The lesion is located close, but not directly linked, to the 
neck area. The clinical impression is that of a process origi-
nating from the upper ventral-thoracal bony structures, or of 
the extension of an upper mediastinal/cervical tumor, or of a 
disorder in parasternal mammary gland tissue.

{{ The paucicellular aspirate specimen contains small 
fragments of edematous mesenchymal tissue and acti-
vated fibroblasts.

5.2.3.3  Mycotic Aneurysm of the Carotid Artery 
(Fig. 5.69)

Clinically and with imaging, mycotic aneurysm may imitate 
a necrotic cervical metastasis. In this setting, cytologic aspi-
rates containing neutrophils and debris should not mislead to 
a diagnosis of an inflammatory or necrotic neoplasm.

5.2.3.4  Chondroma (Fig. 5.70)

Rare chondroma of the hyoid bone can appear as a firm mass 
in the submandibular space. Clinically, the lesion is practi-
cally indistinguishable from a primary salivary gland tumor.

{{ Varied amounts of chondroid fragments are present in 
the aspirate smears, occasionally along with scattered 
chondrocytes.

The distinction of chondroma from “pleomorphic adenoma 
with a large proportion of chondroid tissue” may be impos
sible.

5.2.3.5  Chordoma [46, 94] (Figs. 5.71 and 11.33)

zz Chordomas arise from remnants of the primitive noto-
chord; the notochord forms the early spine in the early 
stages of fetal development. Chordomas are slow-grow-
ing locally aggressive tumors predominantly found in 
people between 40 and 70 years of age. Spread to other 
organs is possible, in particular to the lungs. Chordomas 
are most often found in the sacrococcygeal or skull base 
area but can unusually occur throughout the spine. 
zz Cervical chordoma is rare and may initially be detected as 
a neck mass. The tumor is slow-growing, reaching a con-
siderable size before the patient becomes symptomatic 
[42].
zz Many case reports and a few series describe cytologic fea-
tures and adjuvant diagnostic tools of chordomas at vari-
ous sites of the spine [46, 94] .

Microscopic Features
{{ Hallmarks: The smears exhibit a conspicuous myxoid 
background matrix. The pathognomonic physaliferous 
cells are medium-sized to large cells with a bubbly cy-
toplasm; occasionally, physaliferous cells occur only 
sporadically. Matrix and cytoplasmic vacuoles are vi-
sualized best with the May-Grünwald-Giemsa staining 
procedure. The nuclei are relatively uniform but may 
exhibit a considerable pleomorphism. The chromatin 
texture is bland.
{{ Small epithelial-like cells and spindle-shaped cells 
may dominate the cellular fraction; the cytoplasm may 
be eosinophilic, mimicking oncocytes
{{ The chondroid chordoma variant contains cartilagi-
nous areas that are indistinguishable from hyaline-type 
chondrosarcoma [60].
{{ Anaplastic cellular components may be observed, in 
most cases along with the classic features of chordoma 
[64].

Differential Diagnosis and Immunocytochemistry  
[ 46, 60, 73, 94]
zz Overlapping cytologic features occur between chordoma, 
chondrosarcoma, myxoid liposarcoma, and metastatic 
carcinomas such as clear cell carcinoma, mucinous carci-
noma, poorly differentiated carcinoma, thyroid carcino-
ma, and malignant salivary gland tumors.
zz Cellular features (physaliferous cells) and diffuse strong 
S100 protein immunoreactivity distinguish chordoma 
cells from carcinoma cells. 
zz Marked immunopositivity for a spectrum of cytokeratin 
subtypes and epithelial membrane antigen distinguishes 
between chondrogenic tumors (in particular chondrosar-
coma) and chordoma [42].
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5.2.4   Benign Noncongenital, 
Nonneoplastic Lesions of the Head and Neck

5.2.4.1  Inflammation and Infections

5.2.4.1.1  Cervical Lymphadenopathy
Lymphadenopathy is the most common cause for an inflam-
matory neck mass. Enlargement of the lymph nodes occurs 
in response to infection or inflammation. Lymph nodes of the 
whole neck can be affected, comprising the nodes of the pos-
terior triangle (between sternocleidomastoid and trapezius 
muscle) and the nuchal nodes, which are usually located at 
the hairline.

Cytomorphologic features of various forms of reactive 
lymphadenopathy and potential pitfalls are discussed in Sect. 
15.2 “Lymph Nodes: Benign Lesions,” p. 926.

Caution
zz Lymphadenopathy in young children often presents 

as a large and very painful tumor mass.  It may only 
slowly resolve over a period of weeks and months.
zz At any age, enlargement of nuchal lymph nodes is 

most unlikely caused by a malignant infiltrate unless 
the patient’s history reveals an adequate tumor.
zz Enlarged supraclavicular and retroclavicular lymph 

nodes are more likely affected by a metastatic tumor 
than by an inflammatory process.

5.2.4.1.2  Kimura Disease
Kimura disease as seen in Asia is an immune-mediated in-
flammatory lesion presenting as subcutaneous masses, espe-
cially in the periauricular area and in neighboring muscles, 
accompanied by a regional lymphadenopathy. The disorder 
was initially described by Kimura and associates [47]. 
Kimura disease may be difficult to distinguish from angio-
lymphoid hyperplasia with eosinophilia, both clinically and 
with cytology. Cytologic features [26] and differential diag-

nostic considerations are provided in Sect. 5.2.4.2.3, “An-
giolymphoid Hyperplasia with Eosinophilia,” p. 466.

5.2.4.1.3  Infectious Diseases
Cervicofacial Actinomycosis [23] (Fig. 5.72)
Actinomycosis is caused by the anaerobic bacterium Actino-
myces israelii. The organism is a Gram-positive bacterium oc-
casionally staining positive with Gomori silver methenamine.

Cervicofacial actinomycosis may appear as a mass simu-
lating lymphadenopathy. Microscopically, nonspecific 
lymphadenitis is a common under-diagnosis.

Microscopic Features
{{ Aspirates show a cell-rich inflammatory infiltrate pre-
dominantly composed of neutrophils interspersed with 
histiocytes and a few lymphocytes.
{{ Actinomycosis comprises cotton ball-like colonies 
with radiating and protruding mycelial filaments that 
may be branching. 
{{ Sporadic bacteria are easily ignored.

Other Infections
We refer to Sect. 15.2, p. 926 and to Table 5.2.2 below for 
other pathognomonic cell patterns associated with particular 
pathogenic organisms observed in fine-needle aspirates. The 
key cytomorphological features of mycobacterial and fungal 
infection, and hydatid cyst are presented on several occa-
sions in this book.

5.2.4.2  Nonneoplastic Disorders of the Soft 
Tissues

A category of disorders includes nodular fasciitis, prolifera-
tive fasciitis, desmoid-type fibromatosis, and proliferative 
myositis, which exhibit a common cytomorphologic base-
pattern.

Table 5.2.2  Selected variants of benign lymphoid disorders and infections in the neck area that should be kept in mind for cytologic practice

Entities Reference to chapters with related information

Angiofollicular hyperplasia: Castleman disease Lymph nodes: Sect. 15.2.5.4, p. 932

Sarcoidosis Respiratory tract: Sect. 2.1.3.2.2, p. 111
Lymph nodes: Sect. 15.2.5.6, p. 933 

Mycobacterial infections Respiratory tract: Sect. 2.1.6.1, p. 116

Infectious mononucleosis Lymph nodes and malignant lymphoma: Sect. 15.2.4.1, p. 930

Cat-scratch disease Lymph nodes and malignant lymphoma: Sect. 15.2.3.3, p. 929

HIV-associated lymphadenopathy Lymph nodes and malignant lymphoma: Sect. 15.2.4.2, p. 931

Toxoplasmosis Lymph nodes and malignant lymphoma: Sect. 15.2.3.4, p. 929

Fungal infections Respiratory tract: Sect. 2.1.6.3, p. 117

Hydatid cyst [10] Liver: Sect. 9.1.7.3, p. 590; Pancreas: Sect. 10.1.5.5, p. 638



1

5

466 Chapter  5    Salivary Glands, Head and Neck Lesions

5.2.4.2.1  Nodular Fasciitis (Figs. 17.5–17.7)
zz Nodular fasciitis is much more common than proliferative 
fasciitis/myositis. A benign proliferation of fibroblasts 
and myofibroblasts in the subcutaneous tissues is fre-
quently associated with fascial attachment. The cause of 
this reactive disorder is unknown, but it may be triggered 
by a local injury or inflammatory process. Spontaneous 
resolution generally happens within a few months. 
zz The lesions are solid and generally less than 5 cm in size. 
The head and neck region is particularly involved in in-
fants and children; rare sites of nodular fasciitis are found 
in the immediate vicinity of salivary glands, the face, and 
the oral cavity. Nodular fasciitis arising in the upper ex-
tremities is most commonly seen in adults between the 
ages of 30 and 40. 

Microscopic Features
Pseudosarcomatous reactive soft tissue lesions are cytologi-
cally characterized by a mixed and often polymorphic cel-
lular pattern of proliferating cells [21, 74, 97]. In most in-
stances, the cytologic pattern provides a definitive diagnosis:

{{ Hallmarks: Cytologic smears are usually cellular and 
composed of slender and plump fusiform fibroblasts/
myofibroblasts bearing bland nuclei. Cells may be 
grouped in aggregates or occur in isolation. The overall 
cell pattern may appear polymorphic with articulate 
variations in cellular size and shape. 
{{ Varying proportions of inflammatory cells are present 
and small drops of hyalin and myxoid masses may be 
observed.
{{ Specimens of proliferative fasciitis (and myositis) also 
include large plump cells with a rounded eccentrically 
positioned nucleus, a prominent nucleolus, and abun-
dant amphophilic cytoplasm with long slender and in-
terdigitating processes. The cells display morphologic 
similarities to ganglion cells and have been described 
as ganglion-like cells. The chromatin is fine, granular, 
and evenly distributed.

Immunocytochemistry
Immunocytochemical studies will aid in the final diagnosis: 
vimentin, smooth muscle actin (SMA), and muscle-specific 
actin decorate myofibroblasts. Antibodies against CD68 
identify scattered histiocytes.

Differential Diagnosis [24, 27]
zz Rich cellularity including dense clustering of spindle cells 
frequently lead to a misdiagnosis of schwannoma or other 
spindle cell lesions, mainly fibrous histiocytoma, solitary 
fibrous tumor, fibrosarcoma, leiomyoma, angiomyolipo-
ma, and myofibroma. The immunocytochemical profile of 
nodular fasciitis differs from benign peripheral nerve 
sheath tumor (Schwannoma: S100 +, SMA −) and is help-
ful in reaching a conclusive diagnosis [50].

zz Aggregates of spindle cells embedded in a myxoid back-
ground and pronounced plasmacytoid features of the epi-
thelioid component may raise suspicions of pleomorphic 
adenoma [79].

5.2.4.2.2  Proliferative Myositis [44] (Fig. 17.8)
This lesion also belongs to the group of pseudosarcomatous 
proliferative lesions of the soft tissue representing the intra-
muscular counterpart of proliferative fasciitis. Muscles of 
the trunk are normally affected, but the sternocleidomastoid 
muscle is rarely involved.

Pseudosarcomatous fibromatosis of the neck and neck 
muscles occurring in early childhood and older children may 
be a cause of pediatric torticollis; in many patients the lesion 
may be a late consequence of muscle injury during difficult 
delivery.

{{ The cytologic appearance is characteristic: prolifera-
tive myositis exhibits atrophic muscle fibers in addi-
tion to the typical morphologic features of nodular fas-
ciitis. 

Differential diagnoses are the same as discussed for proli
ferative fasciitis (see Sect. 5.2.4.2.1, above).

5.2.4.2.3  Angiolymphoid Hyperplasia 
with Eosinophilia [6, 71]
zz Synonyms: Angiofollicular hyperplasia with eosinophilia, 
epithelioid hemangioma, histiocytoid hemangioma, pseu-
dopyogenic granuloma, papular angioplasia, inflammato-
ry angiomatous nodule, among others. 
zz Angiolymphoid hyperplasia with eosinophilia (ALHE) is 
a condition that manifests in adults as plaques or nodules 
in the skin of the head and neck. Most patients present 
with lesions in the periauricular region, forehead, or scalp. 
The disorder is rarely observed in other sites of the body.
zz It is controversial whether ALHE and Kimura disease rep-
resent the same entity. Recent studies argue that ALHE is 
an arteriovenous malformation with secondary inflamma-
tion, whereas Kimura disease may be a primary inflam-
matory process with secondary vascular proliferation 
[17].

Microscopic Features and Immunocytochemistry 
{{ The smears are hypercellular and are composed of a 
mixed lymphoid population (small and intermediate 
lymphocytes, and immunoblasts) and eosinophilic in-
filtrates.
{{ Spindle-shaped and polygonal cells representing pro-
liferative endothelial cells. Their nuclei are vesicular 
and the cytoplasm deeply eosinophilic. The endothelial 
nature of these cells can be demonstrated by positive 
factor VIII and CD31 immunoreactivity.
{{ Fragments of collagenous tissue may occur.
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Differential Diagnosis [6]
zz ALHE shares cytomorphologic characteristics with 
Kimura disease as well as low- and high-grade angioma-
tous tumors such as hemangioendothelioma and angiosar-
coma.
{{ Epithelioid endothelial cells may be misinterpreted as 
undifferentiated carcinoma cells. A combination of en-
dothelial cell markers and cytokeratins can easily solve 
the problem using immunocytochemistry (endothelial 
cells: factor VIII and other endothelial markers +;  cy-
tokeratins – , carcinoma cells: factor VIII and other 
endothelial markers – ; cytokeratins +).

zz An almost pure polymorphic lymphoid background may 
lead to a false diagnosis of reactive lymphadenopathy; 
scattered endothelial cells may mimic activated histio-
cytes.
zz A pronounced mixed lymphoid cell population with  
a background of eosinophils and a few polyhedral mono- 
and binucleated endothelial cells may suggest Hodgkin 
lymphoma. In this setting, immunocytochemistry should 
provide a reliable diagnosis: CD15 and CD30 are specific 
immunomarkers for Hodgkin and Reed-Sternberg cells 
simultaneously exhibiting negative immunoreactivity for 
endothelial cell markers.
zz Non-Hodgkin lymphoma is readily excluded by immuno-
cytochemical or molecular clonality assessment.
zz Langerhans cell histiocytosis (histiocytosis X) compri
sing dense lymphocytic infiltrates may be confused  
with ALHE. However, Langerhans cells showing  
abundant clear cytoplasm and pale nuclei with distinct  
indentations and grooves. CD1a and S100 protein are  
antigens typically presented by Langerhans cells and  
easily demonstrated by immunocytochemistry. Charac-
teristic Birbeck granules included in the cytoplasm  
of Langerhans cells can be detected by electron micros-
copy.

5.2.5  Parathyroid Lesions (Figs. 4.72 and 4.73)

Nodular disorders of the parathyroid glands are often mis-
taken for thyroid tumors clinically and on imaging studies, 
especially when enlarged parathyroidal tissue is incorpora
ted in, or in close vicinity to the thyroid gland. Enlarged 
parathyroid glands in the submandibular area may be consid-
ered as neck tumors of another origin, such as an enlarged 
lymph node or branchiogenic cyst.

Disorders of the parathyroid gland, its cytologic features, 
and differential diagnostic problems are extensively dis-
cussed in Sect. 4.2.12, p. 351.

Caution
zz Cytologists should always be prepared for unfore-

seen parathyroid sampling. Cellular patterns of para-
thyroidal tissue strongly mimic those of thyroid tis-
sue.  The absence of colloid may be helpful in 
suggesting parathyroid tissue.
zz Immunocytochemical staining of cytologic smears 

and biochemical analysis of parathyroid hormone 
levels in aspirates reliably serve as differentiating 
tools.

5.2.6  Benign and Malignant Neoplasms

5.2.6.1  Pilomatrixoma (Calcifying Epithelioma 
of Malherbe) (Figs. 16.5 and 16.6)

zz Pilomatrixoma is a benign tumor of the hair follicle fre-
quently seen in young people with a predilection for the 
head and neck area [18, 29] and the upper extremity. The 
tumor’s cellular composition is highly characteristic, con-
currently implying a high risk for misinterpretation. 
zz Cytology with its hallmarks, differential diagnostic chal-
lenges, and attendant references are highlighted in Sect. 
16.2.6, p. 1028.

Caution
zz A number of reports in the literature emphasize the 

high potential of pilomatrixoma masquerading as a 
malignant neoplasm, especially if tumors are located 
in unusual sites and present with exceptional clinical 
features (Fig. 16.7).
zz A tentative cytodiagnosis of a subcutaneous small-

cell malignant tumor should always include pilomat
rixoma.
zz A few cases of pilomatrix carcinoma of the head and 

neck have been reported in the literature [16]

5.2.6.2  Carotid Body Paraganglioma 
[32, 59] (Fig. 5.73)

Synonyms: Carotid body tumor, glomus tumor, chemodec-
toma, nonchromaffin paraganglioma.
zz Carotid body tumors originate from the carotid glomus (a 
cluster of chemoreceptors and concomitant cells located 
near the bifurcation of the carotid artery). Pulsation of the 
nodule may suggest carotid body tumor. 
zz Several reports in the literature caution against aspiration 
of a suspected carotid body tumor presenting as a neck 
nodule. Local severe hemorrhage resulting from the aspi-
ration may compress the artery followed by serious cereb
ral injury. We have no experience in this field, but we 
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agree with M.W. Stanley [87] that complications can be 
eliminated to a large extent by performing fine-needle as-
piration using very thin needles, beyond 24-gauge.

Microscopic Features and Immunocytochemistry 
The overall cellular pattern is considered to be most helpful 
in establishing a conclusive diagnosis; unfortunately the as-
piration often fails to recover cellular material with the 
smears containing only blood.

{{ The smears reveal a sanguineous background and usu-
ally hypercellularity. They are composed of single 
cells, loose cell groups, and pseudorosettes including 
acinar structures.
{{ The cells vary in shape from round to fusiform:

−− Chief cells are polyhedral exhibiting moderate an-
isokaryocytosis. Considerable anisonucleosis and 
huge nuclei may be present in a number of cases.

−− Supporting cells are usually sparsely present and are 
distinctly spindle-shaped and small.

{{ The nuclei are round, ovoid, or crescent-shaped.
{{ The abundant cytoplasm is pale and poorly outlined, 
occasionally exhibiting variable granularity (eosino-
philic in May-Grünwald-Giemsa stain).

zz The cells of carotid body tumors immunocytochemically 
express vimentin and smooth muscle actin, and they are 
usually negative for cytokeratins, CD31, CD34, chromo-
granin, synaptophysin, neuron-specific enolase (NSE), 
and S100 protein. 
zz Supporting cells express S100 protein and glial fibrillary 
acidic protein.

Differential Diagnosis
zz Carotid body tumors predominantly composed of a spin-
dle cells may mimic fibrous and neural neoplasms as well 
as amelanotic spindle cell melanoma.
zz Carotid body tumors showing epithelioid cell features and 
distinct cell clustering including microfollicular struc-
tures mimic thyroid carcinoma (immunostaining: TTF-1 
+, thyroglobulin +), medullary variant of thyroid carci-
noma (immunostaining: calcitonin +), neuroendocrine 
tumors, metastases of various large-cell carcinomas com-
prising clear cell features (immunostaining: cytokeratins 
+, if necessary tumor-typical markers +), and malignant 
melanoma (immunostaining: melanoma-typical markers 
+).

5.2.6.3  Merkel Cell Carcinoma (Fig. 16.16)

zz Merkel cell carcinoma is a malignant cutaneous neoplasm 
showing neuroendocrine and epithelial differentiation. 
The tumor usually occurs in the dermis but sometimes in 
the subcutaneous tissue. Most frequent localization of the 
tumor is the skin of the face, neck, and extremities; an 
elderly population is affected by this lesion. 

zz The tumor has a striking tendency for local recurrence and 
spreading into regional lymph nodes, but distant metasta-
ses may occur as well.
zz Cytomorphologic hallmarks, immunocytochemical pro
perties, and differential diagnostic considerations are pre-
sented in Sect. 16.2.10, p. 1032.

Caution
zz The cells of most Merkel cell carcinomas show in-

tense immunocytochemical staining for cytokeratins 
and positive reactivity for neuroendocrine markers. 
zz Dot-like immunoreaction for CK20 is a characteristic 

feature of this tumor entity.
zz In cytologic specimens, the following neoplasms 

may closely resemble Merkel cell carcinoma: meta-
static small-cell carcinoma, neoplasms of the small 
round blue cell malignant tumor group, basal cell 
carcinoma, small-cell malignant melanoma, and ma-
lignant lymphoma.

5.2.7  Metastases in the Head and Neck 
Area (Selected Entities)

Common nonlymphoid immunocytochemical tumor cell 
markers having major diagnostic relevance are listed in Ta-
ble 15.3.3 (Sect. 15.3.24, p. 978).

5.2.7.1  Cystic Neck Metastases

zz Clinically, it is difficult to distinguish between a congeni-
tal cystic neck lesion and a cystic neck metastasis.
zz Cystic degeneration of secondary malignancies located in 
head and neck lymph nodes is frequently encountered. 
The most frequent metastases with cystic alterations in-
clude squamous cell carcinoma, carcinoma of the thyroid, 
carcinoma of the salivary glands, and melanoma [19, 90].

Caution
Preoperative cytologic investigation of any cystic lesion 
in the neck area is of utmost importance in order to pre-
vent inopportune primary surgical interventions. FNAB 
and US-FNAB is strongly recommended in this setting.

5.2.7.2  Squamous Cell Carcinoma and Its 
Variants

In most publications, squamous cell carcinoma (SCC) is 
stated to be the most frequent malignant diagnosis in FNABs 
obtained from head and neck masses. It is widely accepted 
that FNAB and not open biopsy should be used as initial in-
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vestigation for SCCs in the neck area. Diagnostic sensitivity 
and specificity for this tumor type achieved between 90% 
and nearly 100% [72]. Most tumors are of the common types, 
namely keratinized SCC and poorly differentiated (nonkera-
tinizing) SCC, but occasional SCC variants can be a source 
of problems in proper tumor typing and grading [72]:
zz Nonkeratinizing SCC cells (Fig. 5.74) can closely mimic 
the cells of poorly differentiated adenocarcinoma, large 
cell malignant lymphoma, malignant melanoma, and oth-
er more uncommon tumors. Appropriate immunocyto-
chemical panels will solve the diagnostic problem in most 
cases. Differentiating immunocytochemical panels are 
provided in several chapters of this book. Of special inter-
est might be p16-immunocytochemistry, whose positivity 
strongly indicates a HPV-associated SCC of the tonsils or 
oropharyngeal region.
zz Cystic SCC lymph node metastases can lead to a misdiag-
nosis of benign cystic disease [14, 38, 62]:

−− In cases with hypocellularity of the cyst fluid.
−− In cases where unambiguously atypical cells, abnormal 

keratinization, and the characteristic necrotic debris 
are sparse or absent.

−− In cases where few scattered carcinoma cells are ob-
scured by dense inflammatory infiltrates.

More information on this subject and differential diagno-
ses are provided in Sect. 5.2.2.1.1, “Branchial Anoma-
lies,” p. 460.
zz Metastases of two SCC variants whose primaries are typi-
cally located in the head and neck area may be responsible 
for diagnostic pitfalls:

−− Well-differentiated SCC (Figs. 5.75 and 5.76) may ex-
hibit minimal cellular pleomorphism and merely squa-
mous cells of the parakeratotic type (elongated densely 
keratinized cytoplasm and small darkly stained nuclei). 
See also Sects. 8.7.1 and 8.7.2, p. 568, and 16.2.8.2.1, 
p. 1030.

−− SCCs with clear nuclei (Fig. 2.37) comprising minor 
atypias and large, slightly eosinophilic cytoplasm may 
lack clear signs of malignancy. Paucity of cells will 
hamper a correct diagnosis of malignancy. 

zz Spindle-cell squamous carcinoma (Fig. 5.77) may fore-
most mimic mesenchymal spindle cell neoplasm and un-
pigmented spindle cell melanoma. Immunocytochemical 
staining is usually helpful in differentiating between the 
three entities; further information is given elsewhere in 
this book.
zz SCC associated with a strong granulomatous and foreign-
body reaction can be misinterpreted as benign reactive 
granulomatous pseudotumor or pilomatrixoma. Immuno-
cytochemical staining for cytokeratins and CD68 can reli-
ably assess the nature of isolated and loosely clustered 
polymorphous cells, respectively. The morphologic fea-
tures of pilomatrixoma are highlighted inSect. 16.2.6, p. 
1028.

Caution
zz Benign cystic neck disorders may mimic squamous 

cell carcinoma if the aspirate provides atypical meta-
plastic squamous cells, extensive cellular debris, and 
inflammatory infiltrate [7, 8] (Figs. 5.65 and 5.66).
zz Cystic fluid with abnormal squamous cells can be 

collected from a dermoid cyst, epidermal inclusion 
cyst, or an odontogenic neoplasm. 
zz Furthermore, squamous elements morphologically 

overlapping with SCC cells may be found in various 
cystic and solid salivary gland lesions [75] (see Sect. 
5.1.3.2.1 “Squamous Cells,” p. 405.).

5.2.7.3  Thyroid Carcinoma (Figs. 5.78 and 5.79)

A notable trend for regional lymphatic dissemination is well 
known in papillary carcinoma of the thyroid. In up to 50% of 
patients, affected regional lymph nodes can be found at the 
time of surgery. 

Cervical lymph node metastases can be the initial sign of 
papillary thyroid carcinoma in patients with an occult small 
primary tumor. 

Metastases of papillary thyroid carcinoma frequently 
show cystic changes.

Differential Diagnosis and Immunocytochemistry
zz Some metastatic tumors can display overlapping cyto-
morphologic features with carcinoma of the thyroid (im-
munocytochemistry: TTF-1 +, thyroglobulin +), such as 
clear cell carcinoma of the kidney (immunocytochemis-
try: RCC Ma +, CD10 +), clear cell variant of breast car-
cinoma (immunocytochemistry: hormone receptors +), 
adenocarcinoma and bronchioloalveolar carcinoma of the 
lung (immunocytochemistry: lack of a particular immu-
nopanel distinguishing thyroid carcinoma) and nonmela-
notic malignant melanoma (immunocytochemistry: mela-
noma-typical markers +) (Figs. 5.79). 
zz On the other hand, histiocytic aggregates in cystic fluids 
of nonneoplastic lesions can mimic papillary thyroid car-
cinoma (immunocytochemistry: histiocytes are identified 
by CD68 immunostaining).

5.2.7.4  Breast Carcinoma

During the tumor progression of breast carcinoma, supracla-
vicular and retroclavicular lymph nodes are preferentially 
affected. Lymph node metastasis of breast cancer usually  
appears as a solid firm nodule. Cystic metastases may be 
confused with other secondary neoplasms, as specified 
above.
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5.2.7.5  Lung Carcinoma (Other than Squamous 
Cell Carcinoma)

Small-cell carcinoma, poorly differentiated adenocarcinoma, 
and undifferentiated carcinoma of the lung may spread into 
both cervical lymph nodes and soft tissue spaces of the head 
and neck. The primary tumor diagnosis is established in a 
high percentage of the patients at the time of apparent metas-
tases.

Caution
zz Coincident subcutaneous pilomatrixoma should not 

be misinterpreted as soft tissue metastasis of an es-
tablished small-cell carcinoma.
zz Metastases of poorly differentiated lung carcinoma 

of the large-cell type may most of all be mistaken for 
nonpigmented malignant melanoma or large-cell 
malignant lymphoma (Fig. 5.74).

5.2.7.6  Malignant Melanoma (Figs. 5.80 and 5.81)

We emphasize the wide variability of cytologic patterns of 
malignant melanoma; the diagnostic challenge is substantial 
in amelanotic melanoma:

−− Tumor cells may appear small or large, monomorphic or 
polymorphic, round, polygonal, polyhedral or fusiform. 

−− The cytoplasm can be small and densely structured, plas-
macytoid, abundant and vacuolated, sharply outlined, or 
fading away. 

Microscopic Features
Cytologic features supporting diagnosis of melanoma in-
clude:

{{ Mostly isolated tumor cells.
{{ Pale nuclei showing dense fine granular chromatin.
{{ Pronounced nuclear lobulation, and intranuclear cyto-
plasmic inclusions.
{{ Huge pleomorphic nucleoli.
{{ Few melanophores scattered in the background.

Differential Diagnosis and Immunocytochemistry 
(Figs. 5.74, 5.77, 5.79, 5.81)
zz Melan A, HMB-45, and tyrosinase supplemented by S100 
protein are reliable immunocytochemical markers for the 
melanoma cell.
zz A large variety of epithelial, mesenchymal, and lymphoid 
tumors must be taken into consideration. Differential di-
agnostic aspects are frequently discussed in this book. 
Common nonlymphoid immunocytochemical tumor cell 
markers having major diagnostic relevance are listed in 
Table 15.3.3 (Sect. 15.3.24, p. 978).

5.2.7.7  Lymphoepithelial Carcinoma 
(Figs. 5.82–5.84)

Lymphoepithelial carcinoma (LEC) is an undifferentiated 
squamous cell carcinoma accompanied by a prominent lym-
phoplasmacytic infiltrate. 

LEC typically is a primary tumor of the nasopharynx. 
Outside this area the tumor occurs rarely, but cervical lymph 
node metastases from overt or occult LEC are quite frequent 
and can easily be missed. See also Sect. 8.7.3, p. 568.

{{ Hallmarks of the epithelial tumor cells: Large undif-
ferentiated malignant cells comprising vesicular lucid 
nuclei with marked irregular borders. The chromatin 
structure is indistinct. The nucleoli are variable in size 
and shape. The cytoplasm tends to be wide, clear, and 
delicate. 
{{ Tumor cells can strongly mimic activated histiocytes 
and lymphoid/myeloid blasts.

Caution
Nodal metastasis of lymphoepithelial carcinoma is fre-
quently difficult to ascertain in cytologic specimens: 
isolated histiocytoid and blast-like carcinoma cells scat-
tered in a reactive lymphocytic background strongly 
mimic activated histiocytes and lymphoid blasts, re-
spectively.

5.2.7.8  Occult Head and Neck Carcinoma 
with Cervical Lymph Node Metastases 

Unknown primary cancer presenting as cervical lymph node 
metastasis accounts for around 5% of all head and neck  
neoplasms. More than 90% of these tumors are poorly dif-
ferentiated squamous cell carcinoma originating in the naso-
pharyngeal area or the oral cavity [82]. Positive p16-immu-
nocytochemistry strongly indicates a HPV-associated SCC 
of the tonsils or oropharyngeal region. The remaining tumors 
include adenocarcinoma of the thyroid and lung, malignant 
melanoma, and other rare entities.

Careful evaluation of the head and neck area, the oropha
rynx, and the lung by multiple diagnostic procedures (fiber-
optic endoscopy, targeted biopsies from suspicious sites, and 
blind biopsies from areas known to be possible sites of pri-
maries, imaging studies including positron emission tomo
graphy) will uncover many of the occult primaries [25, 45, 
67].

Caution
Primary squamous cell carcinoma of the neck origina
ting from a teratoma or branchial cleft cyst should not 
be disregarded.
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Figs. 5.63 and 5.64 Branchial cleft cyst.
Two patients presenting with a cystic lesion on the side of their neck. Direct smears were 
prepared from the sediment of centrifuged aspirated fluid and then Pap-stained.
Cytologic and histologic diagnoses: branchial cleft cyst.

Fig. 5.63  (case #1) Keratinized and nonkeratinized superficial squamous cells originating 
from the innermost layer of the cyst. Note mild nuclear irregularities and occasional nucle-
oli. Epithelial cells are scattered in a cystic background composed of debris and foam cells 
(higher magnification). 

Fig. 5.64  (case #2) The second aspirate originates from a lateral neck cyst lined with cili-
ated columnar epithelium (arrows). Foam cells, inflammatory cells, and a few squames (not 
shown) are embedded in a proteinaceous granular background (higher magnification).

Figs. 5.65 and 5.66 Branchial cleft cyst versus differentiated squamous cell carcino-
ma.
FNABs of two cystic neck lesions presenting with atypical squamous cells. Direct smears 
were prepared from the fluid sediment and Pap-stained.
Tissue diagnosis in both cases: branchial cleft cyst lined with regenerative squamous epithe-
lium.

Fig. 5.65  (case #1) Aspirates from the first patient show numerous nonkeratinized and kera-
tinized atypical squamous cells. Nuclei and cytoplasm are irregular in shape, but chromatin 
is loose. Small but indistinct nucleoli are present. Background showing an increased number 
of neutrophils (high magnification).
Tentative cytologic diagnosis: most likely inflammatory branchial cleft cyst accompanied 
by reactive epithelial atypias. Well-differentiated squamous cell carcinoma cannot be com-
pletely excluded.

Fig. 5.66  (case #2) The second aspirate showed numerous pleomorphic squames markedly 
keratinized and usually anucleated. Background contained many neutrophilic granulocytes. 
Note occasional squamous cells showing clear nucleoplasm, wrinkled nuclear membranes 
(arrows), and concentrically laminated cyanophilic cytoplasm (arrowheads) (high magnifica-
tion). All these cell features may be indicative of low-grade squamous neoplasia.
Cytology suggested well-differentiated squamous cell carcinoma. We restrained from rende
ring a conclusive diagnosis due to the strong concomitant acute inflammatory process.
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Fig. 5.67  Thyroglossal duct cyst.
Aspirated fluid from a cyst in the midline of the neck of a middle-aged woman contains nu-
merous ciliary tufts (arrows), degenerating ciliated columnar cells, and foam cells scattered 
in a granular background. Squamous cells may occasionally be encountered (direct sediment 
smear, Pap stain, high magnification). There is no histology available.

Fig. 5.68  Lymphocele/lymphangioma.
A 79-year-old man presented with a voluminous cystic lesion on the left side of his neck. Di-
rect sediment smears of the aspirate exhibited numerous monomorphic benign lymphocytes 
(Pap stain, higher magnification). Pay attention to occasional pronounced nucleoli (arrows) 
being a common feature of lymphoid cells that are stored in liquid medium. Nuclear irregu-
larities and delicate cytoplasms are caused by degeneration. No endothelial cells could be 
observed.
Cytologic and histologic diagnosis: lymphangioma.

Fig. 5.69  Mycotic aneurysm.
A 63-year-old man presented with a voluminous tumor mass on the right side of his neck. 
Physical examination and imaging supported the diagnosis of a necrotic metastasis obviously 
caused by an occult primary tumor elsewhere. FNAB was performed as an initial diagnostic 
test. Direct sediment smears from the aspirated fluid were composed of degenerating neu-
trophils, detritus, and erythrocytes (MGG stain, lower magnification). Atypical cells of both 
epithelial and mesenchymal origin were completely absent.
Tentative cytologic diagnosis: tumor necrosis accompanied by an inflammatory component.
Tissue diagnosis: mycotic aneurysm of the carotid artery.
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Fig. 5.70  Chondroma.
A firm nodule of the neck in a 55-year-old man was explored with FNAB. Aspirates of chon-
dromas usually yield few fragments of hyaline chondroid tissue and scattered chondrocytes 
(direct smear, Pap stain, high magnification).

Fig. 5.71A–C  Chordoma.
Computed tomography in a 58-year-old man revealed a deeply located cervical tumor (10 
cm in its greatest diameter) associated with disintegration of the cervical spine. CT-guided 
FNAB was performed. Direct smears were Pap-stained.
Cytologic and histologic diagnosis: chordoma. 
A High magnification highlights the typical physaliferous cells frequently exhibiting a finely 
vacuolated cytoplasm. The nuclei are irregular in size and shape but their chromatin is bland. 
Myxoid background is not shown. B Strong immunoreactivity for pancytokeratin: MNF116 
(Pap-prestained direct smear). Only a small percentage of the physaliferous cells exhibi
ted positive immunoreaction for CK5/6 (not shown). C Coexpression of Vimentin (Pap-
prestained direct smear). 
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Fig. 5.72  Actinomycosis.
A 55-year-old woman presented with a steadily increasing swelling in her right neck area. 
Image studies revealed invasive growth. FNAB showed balls of actinomyces embedded in a 
purulent inflammatory background. Radiating delicate filaments are seen at the lower periph-
ery of the bacterial cluster (direct smear, Pap stain, high magnification).

Fig. 5.73A, B  Paraganglioma.
A 71-year-old man presented with a tumorous lesion in the left parotid gland steadily in-
creasing in size over the past few years. Strong vascularization of the lesion in combination 
with recent palsy of the vagus nerve led to clinical suspicion of paraganglioma. FNAB was 
performed. Direct smears were Pap-stained. A Low magnification shows the classic hetero-
geneous appearance of paraganglioma: loose cell clustering, pronounced anisokariocytosis, 
round and spindle-shaped cells. B Cytologic key features are presented at high magnification. 
Note in particular the abundant and distinct granular cytoplasm and the huge tumor cells.



4815.2  Head and Neck Lesions

5.73B

5.73A

5.72



1

5

482 Chapter  5    Salivary Glands, Head and Neck Lesions

Figs. 5.74–5.77 Variants of squamous cell carcinoma.
Certain variants of squamous cell carcinoma (SCC) can present diagnostic dilemmas. Vari-
ous SCC subtypes (four different patients) are presented below. All direct smears were Pap-
stained. In each case, diagnosis of SCC was confirmed by histology.

Fig. 5.74  (case #1) Poorly differentiated nonkeratinized SCC. 
FNAB of an enlarged lymph node in the neck area of an elderly woman. High magnification 
shows pleomorphic malignant cells, which usually are dissociated. Tumor cells exhibit both 
rounded and fusiform cytoplasm of varying size.
Tentative cytologic diagnosis: anaplastic large-cell carcinoma, possibly nonkeratinized SCC. 
Differential diagnostic consideration: undifferentiated carcinoma, malignant melanoma, 
blastic non-Hodgkin lymphoma (note interspersed small lymphocytes as a potential indicator 
of malignant lymphoma! (arrows)). The epithelial nature of the tumor cells was verified by 
positive immunostaining for pancytokeratin-Lu-5 (not shown).
Tissue diagnosis (surgical biopsy of a pharyngeal lesion): poorly differentiated, nonkeratini
zing SCC.

Fig. 5.75  (case #2) Keratinized SCC. 
FNAB of a relapsing swelling in the left submandibular region in a 71-year-old woman. 
Lower magnification exhibits numerous anucleated and occasional nucleated squames, most-
ly with keratinized cytoplasm. The cells are scattered in a cystic background composed of 
foam cells and debris. Cellular atypias are mild (polymorphous cytoplasm and slightly en-
larged dark nuclei). Distinct malignant features are not encountered.
A cytologic report of squamoid lesion indeterminate for malignancy was provided.
Differential diagnostic consideration: branchial cleft cyst versus well-differentiated SCC.
Tissue diagnosis (excisional biopsy): keratinized SCC. Site of the primary tumor remained 
unclear.

Fig. 5.76  (case #3) Keratinized SCC. 
FNAB of a supraclavicular lymph node in a 62-year-old man. Abundant keratinized anucle-
ated and nucleated cells revealing pronounced cytoplasmic pleomorphism. Pearl formation 
is also present. A few squamous cells with minor nuclear atypias such as irregular nuclear 
border, variation in size, and hyperchromasia (high magnification).
Tentative cytologic diagnosis: first and foremost suspicion of well-differentiated SCC.
Differential diagnostic consideration: branchial cleft cyst is most unlikely due to the absence 
of cystic background.
Tissue diagnosis (autopsy result): keratinized SCC metastatic to cervical lymph nodes. The 
primary tumor site could not be assessed. 

Fig. 5.77  (case #4) Spindle cell SCC. 
FNAB of a right lateral neck mass in a middle-aged male patient. Spindle-shaped cells occur 
dissociated or grouped in tight clusters. Nuclear shape and chromatin texture are compara-
tively bland (higher magnification). 
Tentative cytologic diagnosis: most likely variant of a primary salivary gland neoplasm com-
posed of fusiform cells. 
Differential diagnostic consideration: salivary gland tumor variants such as cellular type of 
pleomorphic adenoma, mucoepidermoid carcinoma, myoepithelial tumor, and others; and 
secondary neoplasms (spindle cell SCC, nonpigmented spindle cell malignant melanoma, 
and others). SCC may be suspected due to clusters composed of spindle cells showing well-
defined cytoplasmic margins and streaming pattern arrangement (arrows).
Tissue diagnosis (excision of a lymph node): poorly differentiated SCC.
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Fig. 5.78  Papillary thyroid carcinoma.
Positron emission tomographic (PET) examination showed multiple positive nodules in a va-
riety of anatomical sites in an 81-year-old woman with no history of malignancy. US-guided 
FNAB of a PET-positive cervical lesion was performed. Aspiration material was prepared 
using the liquid-based (ThinPrep) technique. High magnification shows a compact papilli-
form sheet. The epithelial cells exhibit (1) eccentrically located nuclei, (2) nuclear molding, 
cleaving and grooves, and (3) a loose chromatin pattern (Pap stain).
Cytologic diagnosis: metastasis of a papillary thyroid carcinoma. The thyroid origin of the 
tumor cells was verified by positive immunostaining for TTF-1 (not shown).
Comment: similar cytologic features may be found in breast carcinomas (TTF-1 negative).
Tissue diagnosis: thyroid tissue examination revealed a small papillary thyroid carcinoma.

Fig. 5.79A, B  Medullary thyroid carcinoma.
A 40-year-old man with no particular clinical history presenting with enlarged cervical lymph 
nodes. FNAB was performed. Direct smears were Pap- and MGG-stained. A High magnifi-
cation shows mainly dissociated large malignant cells with polyhedral cytoplasm. The latter 
exhibits granular features to some extent (arrows) (MGG stain). B Specific cell type was 
verified by positive immunostaining for calcitonin on a Pap-prestained conventional smear.
Cytologic diagnosis: metastasis of a medullary thyroid carcinoma. 
Comment: medullary thyroid carcinoma may mimic undifferentiated large-cell neoplasms 
(epithelial or mesenchymal) and malignant melanoma.

Figs. 5.80  Malignant melanoma: classic cytologic features.
FNAB of an enlarged cervical lymph node from a patient with a positive history of malig-
nant melanoma. Direct smears are Pap-stained. Classical features of malignant melanoma 
cells are highlighted: low N/C ratio, granular chromatin, nuclear cytoplasmic inclusions, 
pronounced nucleoli, multinucleation, spindle-shaped tumor cells, melanin pigment (arrows) 
(higher magnification).

Fig. 5.81A, B  Spindle cell malignant melanoma: diagnostic challenge. 
A 54-year-old man with a positive history of malignant melanoma presented with a nodular 
lesion of the neck. Direct smears from aspirates were Pap-stained. A Lower magnification 
reveals numerous isolated polyhedral medium-sized cells in a dirty background. B At high 
magnification, a majority of fusiform cells meet the cytologic criteria of epithelioid histio-
cytes. 
Tentative cytologic diagnosis: most likely florid epithelioid cell granulomatosis. 
Comments: definitive diagnosis requires histopathologic examination of the lesion. Immu-
nocytochemistry was not initially performed; a subsequent S100 immunostaining yielded 
strong positivity, indicating melanoma cells.
Tissue diagnosis (lymph node excision): amelanotic malignant melanoma, spindle cell vari-
ant.
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Fig. 5.82  Lymphoepithelial carcinoma: cytologic detail.
A 36-year-old man with a positive history of lymphoepithelial carcinoma. FNAB demon-
strates loose tumor cell clusters (lower right) in combination with histiocytes and lympho-
cytes. Pay attention to the morphologic similarities of the carcinoma cells as compared to 
activated histiocytes (arrows); but the tumor cell nuclei exceed the size of histiocytic nuclei 
showing a more dense granular chromatin, and prominent nucleoli (direct smear, Pap stain, 
high magnification). Immunocytochemical staining for pancytokeratin-Lu-5 (not shown) 
strongly decorated the neoplastic cells.

Figs. 5.83 and 5.84 Lymphoepithelial carcinoma: diagnostic challenge. 
A 41-year-old man presented with an enlarged lymph node at the right side of his neck. Physi-
cal examination, imaging, and serologic tests did not provide any clarifying results. FNAB 
and subsequent excisional biopsy of the lymph node were performed. 
Initial (false) cytologic diagnosis: benign reactive lymphoproliferative lesion. 
Comment: cytologic misinterpretation was caused by scattered carcinoma cells imitating 
large lymphoid blasts or reactive histiocytes.
Tissue diagnosis (lymph node excision):Lymphoepithelial carcinoma.

Fig. 5.83A  Variegated reactive lymphocytic population including germinal center cells and 
tingible-body macrophages. The large polymorphous nucleus (or clustered atypical nuclei?) 
on the right (arrow) and the cell at the bottom (arrow) may represent carcinoma cells (direct 
smear, MGG stain, high magnification). B A direct smear obtained from the same aspirate but 
Pap-stained shows an identical reactive lymphocytic background. Two cells (arrows) may 
suggest neoplasia due to their size, the huge polymorphous nucleoli, and the abundant pale 
cytoplasm (high magnification). C Delayed immunostaining for pancytokeratin Lu-5 (Pap-
prestained ThinPrep specimen) highlights scattered scarce carcinoma cells (arrow).

Fig. 5.84  In histologic sections of the same lymph node (HE stain), scattered carcinoma 
cells (arrows) could be detected in the interfollicular area. Neoplastic cells are morphologi-
cally akin to those in cytologic specimens and are also difficult to separate from large lym-
phoid blasts.
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Section 6.1 
Central Nervous System

Cerebrospinal Fluid

6.1.1  Introduction

General Comments
zz Choroid plexus and ependymal lining of the ventricles 
and cerebral subarachnoid space produce cerebrospinal 
fluid by ultrafiltration of blood plasma. The reabsorption 
is effected by the arachnoid villi. The cerebral spinal fluid 
(CSF) compartment is composed of the ventricle areas 
and the subarachnoid space.
zz Cytologic evaluation of CSF is a part of complete neuro-
logic evaluation in patients who have symptoms due to 
central nervous system (CNS) disorders. Diagnostic ap-
plication comprises a wide spectrum of lesions and fin
dings [5, 58, 66]. 
zz CSF is also useful in monitoring intrathecal chemothera-
py, mainly for patients with malignant lymphoma/leuke-
mia and irradiation to the brain. CSF specimens often pro-
vide the first pathomorphologic diagnosis of a CNS 
disease, particularly in metastatic cancer patients. Thus, 
prognosis and therapeutic modalities are based upon the 
cytologic diagnosis.
zz Cytology of cerebrospinal fluid is challenging for several 
reasons. Repeated CSF sampling and other strategies may 
be necessary to establish a diagnosis and to minimize 
false-negative results [30]: 

−−  Generally, only a small volume of fluid is obtained and 
the sample usually has to be split and distributed to 
various laboratories (cytology, hematology, bioche
mistry, microbiology etc.).

−− In many cases, the fluid contains only a few cells.

−− CSF is unlikely to be an appropriate cell medium, so 
degeneration of the fragile cells may cause diagnostic 
difficulties. Rapid delivery of the aspirate to the cyto-
logic laboratory and immediate processing are of ut-
most importance.

−− The CSF may be contaminated with blood or extrane-
ous cell material such as nucleus pulposus/chondroid 
substance, bone marrow, or cells from soft mesenchy-
mal tissue. Contamination is likely to occur when the 
collector is not skilled enough in tapping cerebrospinal 
fluid spaces.

−− Invasive diagnostic and therapeutic procedures could 
affect the CNS causing reactive changes such as previ-
ous CSF sampling, previous surgery, myelography, 
pneumoencephalography, intrathecal medication, 
shunts, reservoirs, irradiation to the brain or cord, and 
others. A window of several days between the first and 
subsequent material collection should be conceded in 
order to avoid diagnostic difficulties.

zz Ancillary studies (such as cytochemistry, immunocyto-
chemistry, DNA quantification, molecular analyses) on 
cells in CSF samples can be performed without difficulty 
[5, 20, 33, 40, 54, 78] (Fig. 6.1).
zz Direct contact of a tumor mass with the cerebrospinal 
fluid compartment is a precondition for cell-shedding and 
consequently for tumor cell recovery by lumbar or ven-
tricular puncture. Leptomeningeal infiltration most likely 
ensures cell exfoliation; while tumors situated within the 
brain parenchyma may enter the CSF compartment by di-
rect infiltration, perivascular spread, or via the arterial 
route [43].
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The following tumors are most likely exfoliating cells 
into cerebrospinal fluids:

−− Metastatic carcinomas and melanoma.
−− Medulloblastoma.
−− Ependymoma.
−− Malignant lymphoma and leukemia.

Strong cohesiveness of the tumor cells prevents exfolia-
tion, e.g., from meningioma of the subarachnoid space.

Specimen Preparation
Total cell recovery and optimal preservation of morphologi-
cal details are the two prime requirements for any prepara-
tory method.
zz Cytocentrifugation has become the method of choice in 
the majority of cytology laboratories. It is a simple and 
rapid method, and the least time-consuming for screening. 
The technique provides specimens for wet fixation (any 
adequate fixative may be used) as well as for air-drying 
followed by either Papanicolaou or May-Grünwald- 
Giemsa/Diff-Quik staining procedures. The latter staining 
techniques are advantageous in diagnosing malig- 
nant lymphoma/leukemia and identifying hematopoietic 
cells. 
Similar to other thin-layer methods, cytocentrifugation 
may produce certain cellular artifacts including cellular 
crowding, irregular nuclear outlines, pronounced nucleoli 
and cytoplasmic vacuolization.
zz Liquid-based technology (ThinPrep, SurePath, etc.) is less 
commonly used with CSF samples. A limited number of 
studies have shown that this technique yields appropriate 
results in everyday cytology practice [6, 74].
zz Membrane filter methods. Maximum cell yield can be 
reached using membrane filter methods including Gell-
man, Millipore, and Nuclepore filters, but cellular details 
may be altered due to fixation-induced shrinkage. Other 
disadvantages of filters are the limitation to the Papanico-
laou staining technique and the need for skilled personal 
for optimal preparation [4, 6, 51].
zz Conventional smears from the sediment after ordinary 
centrifugation are recommended only for highly cellular 
CSF samples. For wet fixation, direct smears must be 
fixed immediately within 1–3 s after slide preparation. 
Slides can be placed in a jar with alcohol-based fixative or 
a spray fixative can be used.

6.1.2  Cytology of Normal CSF 
and Contaminants [6]

6.1.2.1  Basic Cell Pattern of Normal CSF

Normal cerebrospinal fluid is colorless and looks like water. 
The specimen contains scarce cellular material with few 
lymphocytes and monocytes.

Microscopic Features 
{{ The lymphocytes are small, characterized by round nuclei 
with a smooth outline, dense granular chromatin, practi-
cally invisible nucleoli, and a slight cytoplasmic rim. 
{{ Monocytes usually have eccentrically placed nuclei 
exhibiting a distinct bean or horseshoe shape. The 
chromatin is bland and the nucleoli are barely visible. 
{{ Neutrophils are virtually absent in normal specimens, 
but they may be encountered together with red blood 
cells [35]. 
{{ Eosinophils and plasma cells are not seen in cerebro-
spinal fluids of healthy people.

Caution
Benign normal lymphocytes in thin-layer preparations 
(cytocentrifuge, ThinPrep, and others) may exhibit pro-
nounced nucleoli.

6.1.2.2  Lumbar Cerebrospinal Fluid

zz Cells from normal brain and spinal cord tissues are hardly 
ever detected; the normal neuroglial cells should not mis-
lead to a diagnosis of neoplasia. However, papilliform 
fragments of cuboidal cells may sporadically appear, 
probably originating from the choroid plexus; isolated 
choroid plexus cells strongly mimic ependymal cells. 
Above all choroid plexus is assumed to be a formation 
composed of modified ependymal cells.
zz Benign spindle-shaped cells are rarely observed; they 
most likely originate from loose connective tissue of the 
leptomeninx. They may closely resemble astrocytes.
zz Immature hematopoietic cells appear in CSF, if an unin-
tentional sampling of bone marrow occurs (usually from 
vertebral bodies). The presence of immature cells of all 
hematopoietic cell lines including megakaryocytes results 
in a rather heterogeneous pattern that should prevent a 
false diagnosis of lymphoma/leukemia in most cases [23] 
(Fig. 3.18).
zz Chondrocytes and nucleus pulposus cells may be sampled 
from the intervertebral space during needling. They fre-
quently occur in CSF preparations [18]. 
{{ The cartilage cells occur singly and on occasion in 
groups of two to three cells. Chondrocytes contain 
small, round, deeply stained, pyknotic nuclei. The cy-
toplasm is pale and vacuolated surrounded by a cap-
sule-like dense rim of cartilage. Multiple nuclei may 
occur (Fig. 3.82).

6.1.2.3  Ventricular Cerebrospinal Fluid (Fig. 6.2)

Ventricular fluids obtained through a shunt or by needle fre-
quently contain fragments with choroid plexus cells, occa-
sionally in large numbers. Brain tissue fragments are fre-
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quently seen in cytologic specimens at the time of ventricular 
shunt placement. They are composed of gray and white brain 
matter containing neurons, loosely arranged glial cells, and 
small capillary networks (Fig. 6.2).

6.1.2.4  CSF and Numerous Red Blood Cells

A problem in the cytologic evaluation of a sanguineous CSF 
specimen lies in distinguishing between a traumatic tap and 
a true vascular disorder [14]. 

Generally, puncture of a traumatic event shows well-pre-
served red blood cells, whereas pathologic bleeding gives 
rise to a xanthochromic fluid and degenerating erythrocytes. 
The appearance of erythrocytes incorporated into macro-
phages (red blood cell phagocytosis begins within a few 
hours after appearance of blood in CSF), and later hemosi
derin-laden macrophages (within a few days), occurs irre-
gardless of the etiology of the bleeding (Fig. 6.3).

6.1.2.5  CSF and Melanin Pigment

Melanin pigment and melanin-laden macrophages do not 
necessarily refer to a malignant melanoma. This condition 
can be generated by various benign and malignant lesions  
of the CNS, such as neurocutaneous melanosis [13], mela-
notic progonoma of the brain [63], Vogt-Koyanagi-Harada 
syndrome [53], melanotic medulloblastoma [25], and others.

6.1.3  Reactive and Atypical Cell Change

General Comments
A wide variety of disorders affecting the central nervous sys-
tem and various diagnostic/therapeutic procedures may 
cause quantitative and qualitative cell alterations in the CSF.

In general, increased numbers of leptomeningeal cells, 
monocytes (the two cell types are difficult to distinguish), 
and lymphocytes are observed, less commonly glial ele-
ments. Polymorphonuclear leukocytes may be present early 
in the course of any pathological condition.
Reactive changes may be encountered as a result of:

−− CNS investigation (myelography, previous puncture, and 
others) and CNS therapy (irradiation, intrathecal chemo-
therapy).

−− Shunts, trauma, and surgery.
−− Demyelinating disease.
−− Neoplasms.
−− Infection.
−− Hemorrhage.
−− Infarct.
−− Hydrocephalus.

Microscopic Features and Differential Diagnosis
The most irritating reactive cell features concern:

{{ Monocytes (Fig. 6.4A) often exhibit pronounced en-
largement. The nuclei usually retain a horseshoe shape 
and smooth membrane, but they can be bizarrely in-
dented or multilobated. The chromatin is pale and thin-
ly dispersed. A prominent nucleolus may be present in 
individual cells. The cytoplasm is wide, polyhedral, 
and focally vacuolated. Cell degeneration including 
nuclear pyknosis may be observed.
{{ Fibroblasts and astrocytes may show elongated nuclei 
with indentations, granular chromatin, and signs of be-
ginning degeneration.
{{ Lymphocytes (Fig. 6.4B) generally show atypical fea-
tures including coarse chromatin texture, prominent 
nucleoli, and nuclear membrane irregularities.

zz Stimulated lymphocytes and monocytes are frequently 
observed due to radiation and chemotherapy.
zz The distinction between reactive changes and malignant 
lymphoma can be difficult, but a heterogeneous lympho-
cytic population will suggest a reactive infiltrate.
zz Many destructive disorders are associated with histiocytic 
proliferation and phagocytic activity. Distinct clustering 
of histiocytes may be seen in multiple sclerosis. Activated 
macrophages forming dense clusters can be misinterpre
ted as carcinoma. 
zz Hemorrhage into the subarachnoidal space leads to eryth-
rophagocytosis followed later by hemosiderin-laden mac-
rophages (Fig. 6.3.).
zz Degenerating glial cells are usually observed in patho-
logic conditions associated with necrosis of brain tissue, 
such as encephalomalacia. In later stages, the CSF dis-
plays enlarged reactive glial cells and lipophages. Detritus 
should not be confused with tumor necrosis.

Caution
zz The composition of the cellular infiltrate together 

with the morphology of individual cells define 
whether the cellular atypias are reactive-benign or 
neoplastic.
zz The patient’s clinical history has great impact on an 

accurate cytologic diagnosis.
zz Cellular contamination from intervertebral disk and 

reactive histiocytic/ fibroblastic cells from the sub-
arachnoidal space and from granulomatous lesions 
may present diagnostic confusion [77].
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6.1.4  CSF in Nontumorous Conditions 
(Selected Disorders) [6]

6.1.4.1  Inflammation and Infections

General Comments
zz Acute inflammatory disorders. The hallmark of acute in-
flammation in CSF specimens is a huge number of poly-
morphonuclear leukocytes. This infiltrate is not specific 
for bacterial meningitis. Likewise, it may occur in the 
course of various infections and noninfectious disorders 
such as brain infarcts.
zz A subacute inflammatory pattern is composed of a variety 
of polymorphonuclear and mononuclear cells, the latter 
associated with reactive features, as described above.
zz Chronic inflammatory disorders provide a predominance 
of lymphoid cells. The infiltrate may be composed of nu-
merous small, mature lymphocytes or of a mixture of ma-
ture lymphoid cells, immunocytes, immunoblasts, and 
plasma cells. The latter suggests immune response, e.g., 
attendant viral infection.
zz Granulomatous lesions. Granulomatous tissue fragments 
are infrequently encountered in CSF cytology. A granulo-
matous lesion of the foreign-body type characterized by 
foreign-body giant histiocytes is most likely seen as a re-
action to shunts and reservoirs. 
zz Sarcoidosis. The CSF of patients with sarcoidosis invol
ving the meninges shows normal and atypical lympho-
cytes, mostly of T-cell origin [46].
zz CSF and eosinophilic granulocytes. Eosinophilia may oc-
cur in the context of various disorders such as parasitic 
disease, inflammatory leptomeningeal disorders, cerebral 
hemorrhage, ischemia, hydrocephalus, and tumors. Bosch 
and Oehmichen have reported a larger series of cases to-
gether with a review of the literature [10].

6.1.4.1.1  Bacterial and Viral Infections
Bacterial Meningitis 
Bacterial meningitis (Fig. 6.5) in the acute phase shows ex-
cessive cell counts with more than 90% neutrophils. The re-
maining cells are lymphocytes and monocytes/histiocytes. 
Numerous neutrophils are degenerating, and the background 
of the samples contains debris and fibrin. Microorganisms 
may be detected by standard staining methods. Special stains 
(Gram, Ziehl-Neelsen, silver stains) are adequate for identi-
fication of bacteria and other pathogens.

Tuberculous Meningitis
Tuberculous meningitis shows no specific cytologic pattern. 
The disorder may present as an acute, subacute, or chronic 
infection. Characteristic cytologic and biochemical CSF fin
dings are reported in the majority of the cases: lymphoid pleo-
cytosis, low glucose level, and elevated protein level [42]. 

{{ Neutrophilic granulocytes predominate the early stage 
of the disease. 

{{ Lymphocytes, reactive lymphoid cells, and monocytes 
become predominant in a later stage of the disease; 
plasma cells can be observed in about 30% of cases 
[39]. 
{{ Nevertheless, pleocytosis consisting mainly of neutro-
phils has been described throughout the course of the 
infection and during therapy [79]. 

Nontuberculous mycobacteria is a rare causative agent of in-
fectious disease of the CNS [42].

Lyme Disease (Lymphocytic Meningoradiculitis) 
 [45, 61, 76] (Fig. 6.6) 
This disease results from infection by the tick-borne spiro-
chete Borrelia burgdorferi and is a multisystem disorder. 
The CSF cell pattern is indicated by lymphocytic pleocyto-
sis, composed mainly of immunoblasts and plasma cells in 
association with numerous foamy macrophages. The infil-
trate may simulate malignant lymphoma [76]; similar CSF 
findings have been described in individual cases of multiple 
sclerosis and herpes zoster. 

Viral Meningoencephalitis 
zz An infection usually results in an increased number of 
lymphocytes in the CSF. The infection is usually caused 
by enteroviruses. Other viral pathogens that involve the 
CNS parenchyma and the leptomeninx include viruses of 
the herpes group, cytomegalovirus, and others. 
{{ Lymphocytes are of the small mature type but trans-
formed and atypical lymphoid cells also occur.
{{ Plasma cells and histiocytic cells are present as well. 
{{ Neutrophils may be predominant in the very early 
stage of infection.
{{ Eosinophils and basophils are occasionally encoun-
tered. 

zz Viral-induced lymphocytosis may mimic large-cell ma-
lignant lymphoma. In particular, an Epstein-Barr virus 
infection has to be considered [48]. 
zz The characteristic nuclear inclusions caused by certain vi-
ruses (such as herpetic virus and cytomegalovirus) are 
rarely identified in CSF [32, 41].

Acquired Immune Deficiency Syndrome
Human immunodeficiency virus (HIV) is the causative agent 
of acquired immune deficiency syndrome (AIDS). It is a ret-
rovirus and the HIV-1 type is usually responsible for immu-
nodeficiency infectious disorders in the human population.

Three types of CNS manifestations are seen in patients 
with AIDS:
1.	 AIDS encephalopathy [34, 41] caused by HIV affecting 

cells within the parenchyma of the brain and spinal cord. 
{{ Pleocytotic CSF is characterized by a nonspecific 
chronic inflammatory infiltrate comprising macro-
phages, activated monocytes, and rarely multinuclea
ted giant cells.
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2.	 Opportunistic infections [21, 83] involving the brain are 
numerous. The four most frequent conditions are cyto-
megalovirus infection, toxoplasmosis, progressive multi-
focal leukoencephalopathy viral infection, and cryptococ-
cosis. 
{{ CSF findings are usually nonspecific; but CSF cytolo-
gy remains helpful in diagnosing cryptococcosis in 
most AIDS patients affected by this pathogen (Fig. 
6.7).

3.	 Malignant neoplasia involving the CNS. Malignant lym-
phoma is the most frequent tumoral disorder of the CNS 
in patients with AIDS, either by primary lymphoma or 
secondarily by widespread tumor disease. Lymphoma is 
often a challenge to differentiate from reactive lymphoid 
infiltrates and undifferentiated nonlymphoid tumors. Se-
lective panels of immunocytochemical stains including 
cytokeratins, CD45, as well as B-cell and T-cell markers 
are qualified for tumor classification and immunopheno-
typing of the lymphocytic population.

Caution
zz Regenerative atypical lymphoid cell populations in 

the CSF can be overinterpreted as malignant lym-
phoma.  Lyme disease and viral infections (e.g., Ep-
stein-Barr virus) are most likely to produce equivocal 
lymphoid cell patterns. Final diagnosis is reliably es-
tablished by immunocytochemical or flow cytomet-
ric phenotyping of the lymphoid cells and/or by 
clonality assessment of the lymphoid CSF popula-
tion using immunocytochemistry or molecular tests 
[31, 62, 65].
zz Information on hematologic and other laboratory 

test results is inevitable.

6.1.4.1.2  Fungal Infections and Parasitic Disease
Cryptococcosis [3, 67] (Fig. 6.7)
Cryptococcus is the fungal agent most commonly encoun-
tered in CSF. Normally, it is found in immunosuppressed 
transplantation patients, in patients on immunosuppressive 
therapy, in patients suffering from lymphoma/leukemias, 
and in AIDS patients. 

{{ The yeasts are frequently identified with the light mic
roscope due to a refractile appearance. They have a 
round shape, vary in diameter (5–15 µm), and produce 
thin-necked buds. Cryptococci are often surrounded by 
a mucopolysaccharide capsule that stains positive with 
a special dye such as mucicarmine, Alcian blue, or col-
loidal iron. The capsule and buds, as described, are 
characteristic of cryptococcus. 
{{ Yeasts without a prominent capsule are difficult to dis-
tinguish from nonfungal elements such as erythrocytes 
and small bubbles of air and water. Cellular reaction is 
frequently marginal or lacking, particularly in immu-
nosuppressed patients, but reactive lymphocytosis can 

occur during the course of cryptococcal meningitis. 
Reactive lymphocytosis can simulate malignant lym-
phoma.

Caution
zz Mucopolysaccharide capsule and thin-necked buds 

are characteristic of Cryptococcus.
zz Cryptococcus may be overlooked, especially in Pap-

stained specimens.
zz In the CSF of AIDS patients, malignant lymphoma, 

cryptococcosis, and a cellular response to another 
infectious agent can occur simultaneously.

Other Fungi
Other fungi [52] may occur in CSF including Blastomyces 
dermatitidis, Histoplasma capsulatum, Coccidioides, Acti-
nomyces, Aspergillus, Mucor, and Penicillium. We refer to 
individual publications and distinguished textbooks.

Toxoplasmosis [11, 24, 26]
Toxoplasma gondii can be identified in CSF preparations. 
Extracellular tachyzoite, phagocytosed tachyzoite, and cys-
tic elements may be identified best with Romanowsky stains 
(Wright staining, Diff-Quik, among others). Toxoplasmic 
CSF initially exhibits a mixed inflammatory pattern and sub-
sequently a distinct mononuclear pleocytosis. It is suggested 
that parasites are likely to be found in CSF from patients in 
the acute stage of infection [26]. Furthermore, it has been 
reported that in patients with obstructive hydrocephalus, 
tachyzoites are more often detected in ventricular than in 
lumbar samples [11].

Other Parasitic Disease
CSF findings in other parasitic diseases (e.g., Trichomonas) 
have rarely been reported [49].

6.1.4.2  Demyelinating Diseases

General Comments
This group of CNS disorders includes multiple sclerosis and 
other neuroimmunological disorders, such as Guillain-Barré 
syndrome and chronic inflammatory demyelinating polyneu-
ropathy. The cellular pattern in CSF is variable, depending 
on the specific type, the phase, and the extent of the disease. 
In many patients, the CSF conditions are normal during qui-
escent stages of the disease. 

Multiple Sclerosis
Multiple sclerosis (MS) generally reveals a T-lymphocyte 
predominance with mature T cells of either the helper (T4) or 
suppressor (T8) phenotype. Whether different T4:T8 ratios 
are diagnostic for the course of the disease and can distin-
guish between multiple sclerosis and other neurological dis-
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eases is the subject of contradictory discussion in the litera-
ture [1, 44, 57]. MS-CSF may also contain activated 
lymphocytes, lymphoplasmacytoid cells, and mature plasma 
cells [56, 22, 82, 84]. A dominating monocytic cell reaction 
may suggest chronic or progressive disease [15, 71]. Distinct 
clustering of activated monocytes should not lead to a false-
positive diagnosis of carcinoma.

Diagnosis of MS is supported by clinical symptoms, the 
typical findings in magnet resonance imaging, and properties 
of CSF analysis. However, today a specific diagnostic CSF 
test does not exist [47].

6.1.5  CSF and Neoplastic Lesions in the 
Central Nervous System

6.1.5.1  Introduction

zz Roughly two-thirds of neoplasms occurring in the central 
nervous system are primary CNS tumors, but the majority 
of tumors involving CSF are secondary neoplasms.
zz Distribution of tumor cell-positive CSF is as follows [19, 
27]:

−− About 10% are caused by primary CNS tumors.
−− About 30% tumor cell positivity results from lympho-

ma/leukemia.
−− About 60% are caused by metastatic neoplasms.

zz Only a few patients presenting with malignant cells in the 
CSF have no history of neoplastic disease.
zz An inflammatory background is frequently observed inter-
spersed with malignant cells, the latter may be fuzzy and 
easily overlooked; single carcinoma cells are reliably rec-
ognized by application of anticytokeratin antibodies. 
zz CSF is frequently abnormal in the presence of a brain tu-
mor, including changes in biochemical levels and abnor-
mal cell counts, whereas neoplastic cells are absent. Thus, 
a lack of tumor cells does not exclude a malignant lesion 
within the CNS. Glantz and colleagues proposed a practi-
cal policy to minimize false-negative results, including an 
increase in the CSF sample volume, optimizing fluid pro-
cessing, obtaining CSF from different sites (lumbar and 
ventricular), and repeated investigations [30].
zz One of the most important circumstances in cancer detec-
tion based on CSF cytology is tumor location. Tumors 
that are confined to the parenchyma of the brain and spi-
nal cord, the bones, the dura mater, or the extradural space 
of the skull and spine only occasionally shed cells into the 
CSF. The compactness and cohesiveness of the tumor 
cells are other factors that determine the exfoliation of 
neoplastic cells. Tumor involvement of the leptomeninges 
usually ensures a high detection rate with CSF cytology. 
zz Use of immunocytochemical and molecular biological 
techniques in CSF practice enables one to distinguish bet
ween the most common tumor types such as lymphoma/
leukemia, carcinoma, melanoma, and primary CNS tu-

mors. Assessment of the site of origin of metastatic tu-
mors is limited. 

Caution
zz Location of the tumor within the CNS and its possible 

access to the subarachnoidal space are the most im-
portant preconditions for a positive exfoliation into 
CSF.
zz A lumbar tap may be nondiagnostic for tumor cells, 

whereas cisternal/ventricular puncture yields a posi-
tive result and vice-versa.  CSF should be sampled 
most particularly from the site that clinically and ra-
diologically presents pathologic findings [16, 64].

6.1.5.2  Metastases to the Central Nervous 
System

General Comments 
zz Only up to 20% of all tumors metastatic to the CNS  
preoperatively yield positive CSF [2]. Brain metastases 
may occur as multifocal lesions or less frequently as sub-
arachnoidal infiltration, termed carcinomatous meningi-
tis. The latter may be difficult to diagnose clinically and 
with imaging, but CSF cytology provides a high detection 
rate.
zz Most patients with neoplastic cells in the CSF present 
with a previous tumor diagnosis. An immunocytochemi-
cal panel of adequate antibodies can distinguish between 
the most frequent tumor entities including carcinoma, ma-
lignant lymphoma, malignant melanoma, and primary 
CNS tumor in patients with an occult primary neoplasm. 
zz Occult primary tumors of the lung most frequently yield a 
positive CSF cytology result [8].
zz The characteristic morphology of cells of various tumor 
types is generally the same as displayed in cytologic sam-
ples from the counterparts in other organs. However, in 
CSF exfoliated carcinoma cells appear singly rather than 
in dense clusters, which makes the distinction more diffi-
cult between epithelial tumor cells, lymphoid tumor cells, 
and activated lymphocytes and histiocytes (Figs. 6.8–
6.13). 
zz Application of selective immunostains is extremely help-
ful in assessing tumor type and less frequently primary 
tumor origin. The diagnostic relevant cytomorphologic 
features and the immunopatterns of various neoplasms are 
provided in the respective chapters of this book and in the 
literature [7, 33, 78].

6.1.5.2.1  Special Notes on Melanoma and Selected 
Carcinomas 
Tumor cells of lung and breast cancers and of malignant 
melanoma are most frequently encountered in CSF, but nu-
merous other sources for CNS metastases exist [7]. 
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Melanoma. Cutaneous melanoma is one of the tumors with a 
high frequency of dissemination to the CNS. Rare primary 
meningeal melanoma has to be taken into consideration in 
patients with no identified primary tumor in extracranial sites 
[55, 70, 81]. Cytoplasmic melanin pigment in tumor cells 
allows a definite diagnosis of melanoma, but in the absence 
of pigment the diagnosis may be difficult. Undifferentiated 
large-cell neoplasms, in particular large-cell carcinoma and 
large-cell lymphoma, have to be excluded by means of a se-
lective panel of immunomarkers composed of antimelanoma 
antibodies, antibodies against cytokeratins and epithelial an-
tigens, and antileukocyte antibodies.

Caution
In CSF sediments, macrophages and cells of other ma-
lignant tumors may sporadically contain melanin pig-
ment [7].

Lung carcinoma (Figs. 6.8 and 6.9). Cells of lung carcino-
mas (especially small-cell carcinoma) are most frequently 
seen in CSF and the most frequent occult primary tumors 
with positive CSF exfoliative cytology are situated in the 
lung.
Breast carcinoma (Figs. 6.10 and 6.14). Tumor cells occur 
most often singly and the primary tumor has been already 
diagnosed in almost all patients [8]. Cytoplasmic protrusions 
and blebs, giving the tumor cells a toothed wheel-like ap-
pearance are a characteristic feature of individual breast can-
cer cells in CSF specimens. However, the phenomenon is not 
completely specific for mammary carcinoma cells but may 
be observed on tumor cells from other primary origin as well 
(Fig. 6.11A).
Gastric carcinoma (Figs. 6.12 and 6.13) may produce me
ningeal carcinomatosis in the presence of an occult primary 
tumor [8].
Squamous cell carcinoma arising in the head area and para-
nasal sinuses may exceptionally spread into the subarachnoi-
dal space by direct invasion or spreading along cranial 
nerves. Atypical squamous cells originating from craniopha-
ryngioma should not mislead to an overdiagnosis of malig-
nancy [77].
Transitional-cell carcinoma is rarely encountered in CSF; 
only a few cases are documented in the literature [37, 75].
Renal cell carcinoma. A high frequency of brain metastases 
has recently been reported for patients with renal cell carci-
noma [72].

Caution
The majority of epithelial tumors metastasizing into the 
CNS belong to the group of adenocarcinomas [27].

6.1.5.3  Lymphoid and Myeloid Neoplasms [5, 6]

General Comments
zz Leukemia and systemic lymphoma are among the tumor 
types that frequently involve the CNS. These tumors shed 
their cells into cerebrospinal fluid due to pronounced sub-
arachnoidal dissemination.
zz Assessment of the exact diagnosis and phenotyping on 
primary and secondary lymphoma and myeloid lesions is 
difficult in CNS cytology [9, 69]; it is necessary to refer to 
tumor properties demonstrated in the lymph nodes of the 
same patient. Immunocytochemical investigations are 
helpful in distinguishing nonlymphoid neoplasms from 
reactive and malignant lymphoid populations in CSF 
specimens. Clonality assessment by means of flow cy-
tometry or molecular methods provides final lymphoma 
diagnosis in cases with immunocytochemically equivocal 
results (see Sects. 3.2.3.2, “Additional Analyses”, p. 267, 
and 15.1.4, “Ancillary Techniques”, p. 910) [31, 65, 62, 
78].
zz Chronic leukemia and small-cell lymphomas rarely in-
volve the CNS as compared to the acute forms of leuke-
mia and large-cell lymphomas. 

6.1.5.3.1  Acute Leukemias
Acute forms include acute lymphocytic leukemia and non-
lymphocytic leukemia (acute myelogenous, acute myelo-
monocytic, and undifferentiated leukemia). In contrast to the 
acute form of leukemia, involvement of the CNS rarely oc-
curs in chronic leukemias, yet patients with chronic myelo
genous tumors in an accelerated phase can be affected by 
CNS infiltration. 

Microscopic Features and Differential Diagnosis
{{ CSF preparations of lymphoblastic leukemia disclose a 
fairly monomorphic single-cell pattern. The N/C ratio 
is high. The nuclei exhibit finely granular chromatin 
and large nucleoli as well as irregular nuclear mem-
brane (Fig. 6.15).
{{ Many of the large-cell type lymphoid leukemias ex-
hibit nuclear convolutions and grooves, especially the 
lymphatic neoplasias of the T-cell phenotype. Differen-
tial diagnosis consideration should include metastatic 
CNS involvement by large-cell tumors that are com-
posed of cells displaying nuclear convolutions such as 
adenocarcinoma and undifferentiated carcinoma of the 
lung, breast, kidney, and malignant melanoma.
{{ Cells of acute nonlymphocytic (myeloid/monocytic) 
leukemia frequently disclose cytoplasmic granules. 
The granules are best recognized in Romanowsky 
stains (MayGrünwald-Giemsa or Diff-Quik) (Figs. 
6.16–6.18).
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Caution
zz Chronic leukemia rarely involves CNS compartments. 

A reactive inflammatory process has to be excluded 
in CSF presenting few tumor cells, numerous small 
monomorphic tumor cells, or a mixed lymphoid cel-
lular pattern.
zz Diagnostic difficulties arise in CSF containing:

–	 Few abnormal cells within a mixed lymphoid/his-
tiocytic cell population

–	 Few abnormal cells in specimens exhibiting ex-
tremely low cell counts

Immunocytochemical and molecular genetic tests 
often fail or provide untrustworthy results in such 
situations.  Repeated CSF examination may lead to 
an accurate diagnosis.
zz In case of traumatic sanguineous taps in patients af-

fected with leukemia, leukemic cells that are accu-
mulated in the peripheral blood may give a false im-
pression of a positive CSF

6.1.5.3.2  Primary and Secondary Lymphoma 
(Figs. 6.19 and 6.20)
zz Primary central nervous system lymphoma generally 
presents as parenchymal mass, but dissemination occurs 
not infrequently during the course of the disease. Hence 
the diagnosis is best achieved by stereotactic biopsy and 
histologic examination in early tumor manifestation. Ce-
rebrospinal fluid cytology may help in a later stage of the 
disease [28, 38, 50].
zz Disseminating extracranial malignant lymphomas may 
occur involving part of the subarachnoidal space. The vast 
majority of these lymphoid tumors are large-cell blast-
type lymphoma of the B-cell phenotype such as lympho-
blastic lymphoma, Burkitt lymphoma, and undifferentia
ted lymphomas (Fig. 6.19), but T-cell lymphoma may 
occur as well. Distinguishing between tumorous and reac-
tive lymphoid populations should be easy, due to presence 
of cellular monomorphism, overt malignant cell charac-
teristics, and monoclonality (proven by immunopheno-
typing or molecular properties of the cell population) 
(Fig. 6.1). 
Small-cell (low-grade) malignant lymphoma and Hodg-
kin disease (Fig. 6.20) infrequently involve the central 
nervous system. Infectious etiology should always be 
considered when patients show small lymphocytic or 
mixed lymphoid infiltrates.

6.1.5.4  Primary Tumors of the Central Nervous 
System [7, 17]

Roughly 15% of the primary CNS neoplasms are preopera-
tively detected by CSF cytology [2]. Corresponding to meta-
static tumors, solely primary CNS neoplasms that involve 

ventricles and the subarachnoidal space may shed their cells 
into the CSF. 

The most important primary CNS tumors exfoliating their 
cells into the CSF are briefly discussed below.

6.1.5.4.1  Glial Neoplasms [12, 19, 60]
zz High-grade gliomas: Glioblastoma multiforme most 
commonly disseminates widely shedding cells into the 
CSF followed by other types of highly malignant gliomas 
such as anaplastic oligodendroglioma and anaplastic ep-
endymoma.
{{ CSF from anaplastic glial tumors (Fig. 6.21) is com-
posed of fairly nonspecific highly pleomorphic cells of 
variable size comprising irregular nuclear membranes, 
coarse chromatin, and large nucleoli. The tumor cells 
are scattered or grouped in loose clusters.
{{ CSF in patients with ependymoma (Fig. 6.22) is usu-
ally cellular, and the tumor cells are loosely aggregat-
ed. The cells have epithelioid characteristics with a 
cuboidal to columnar shape. The variations of this tu-
mor entity provide pronounced differences in nuclear 
pleomorphism and cytoplasmic appearance [60]. 
{{ Most of the poorly differentiated gliomas seem to re-
tain an immunocytochemical expression of glial fibril-
lary acidic protein (GFAP) [5, 80].

zz Low-grade gliomas (astrocytoma, ependymoma, oligo-
dendroglioma) may spread into the cerebrospinal liquor 
space, but their cells are rarely encountered in cytologic 
CSF samples due to poor exfoliation. Furthermore, the 
cells look cytologically benign; they can be distinguished 
from macrophages and monocytes with specific antibod-
ies [36].
zz Immunocytochemical expression of cytoplasmic GFAP 
allows at least a specific diagnosis of glial tumor origin; 
an advanced subtyping is not possible using immunocyto-
chemical tests [5, 80].

6.1.5.4.2  Choroid Plexus Tumors [5]
These tumors occur most often in childhood. They virtually 
always exhibit a papillary architecture. See also Sect. 
6.2.3.10, “Choroid Plexus Papilloma and Choroid Plexus 
Carcinoma,” p. 517.
zz Choroid plexus papilloma is composed of monomorphic 
cells with bland nuclei. The individual tumor cells are in-
distinguishable from cells exfoliated from normal choroid 
plexus.

Caution
Papillary fragments of a normal choroid plexus in ven-
tricular CSF specimens are difficult to differentiate from 
tumoral fragments.

zz Choroid plexus carcinomas generally shed unambiguous 
malignant cells into the CSF. Nuclear pleomorphism, ir-
regular chromatin pattern and nucleoli are prominent. The 
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only differential diagnosis on cytologic specimens in-
cludes papillary adenocarcinoma. 
Since CSF positivity for adenocarcinoma is extremely 
rare in the traditional age group affected by choroid ple
xus carcinoma, the age of the patient together with the 
diagnosis of an intraventricular malignant papillary lesion 
may be sufficiently specific to establish a conclusive cyto-
logic diagnosis.

6.1.5.4.3  Medulloblastoma [5, 19]
Medulloblastoma is the most common malignant primary 
brain tumor of childhood; the tumor is located in the cerebel-
lum.

{{ CSF specimens are highly cellular. 
{{ The anaplastic cells are small (about the size of a large 
lymphocyte), showing a high N/C-ratio, pleomorphic 
nucleus, irregular nuclear outline, and hyperchromasia. 
Cells occur either in isolation or clustered together. 
{{ Rosette formation and necrosis have occasionally been 
reported. 

The morphology of this entity is virtually indistinguishable 
from tumors of the small round cell tumor group which in-
cludes small-cell carcinoma of the lung, retinoblastoma, 
neuroblastoma, among others. The age of the patient and tu-
mor localization is helpful in order to render a correct diag-
nosis.

6.1.5.4.4  Germ Cell Tumors and Pineal Tumors 
[5, 19, 68, 73]
This is an uncommon group of childhood tumors that deve
lop from the pineal gland and hypothalamic region and 
therefore shed their cells into the spinal fluid compartment. 

Positive immunocytochemical staining of the tumor cells 
for placental alkaline phosphatase is helpful to establish a 
firm diagnosis [19].

6.1.5.4.5  Langerhans Cell Histiocytosis 
[6, 29] (Fig. 6.23)
Langerhans cell histiocytosis (LCH) is characterized by a 
proliferation of particular histiocytic cells referred to as 
Langerhans cells. LCH can be unifocal or multifocal, with 
single-organ or multiple-organ involvement including the 
CNS. The presence of Birbeck granules detected by electron 
microscopy and immunocytochemical positivity for CD1a 
are quite specific. 

At our institution, we have seen a young patient whose 
clinical investigations raised suspicion of LCH in the pitu-
itary region. The diagnosis was confirmed by cytology: the 
CSF sample showed isolated highly atypical histiocytoid 
cells that were immunocytochemically decorated with anti-
bodies for CD1a [59] (Fig. 6.23).
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Fig. 6.1  Molecular analysis: FISH study.
A 72-year-old man presented with meningeal symptoms and a positive history of mantle cell 
lymphoma. Lumbar puncture was performed. Cytologic analysis of CSF revealed numerous 
atypical lymphoid cells (Cytospin preparation, Pap stain) suggestive of meningeal infiltration 
by mantle cell lymphoma. The diagnosis was verified by a t(11;14) (q13;q32) translocation 
FISH study, using an orange probe against gene locus 11q13 and a green probe against gene 
locus 14q32; two fusion genes appeared as yellow signals (arrows) in 12% of all nuclei.

Fig. 6.2A, B  Common cytologic findings in ventricular CSF.
Direct smears of fluid sediment, Pap-stained. A Small fragments of brain tissue composed 
of neurons, glial fibers, and loosely arranged glial cells (low magnification). A few well-
preserved red blood cells stemming from the traumatic tap. B Detail shows blood-filled (top) 
thin capillaries and ganglion cells (arrows). Some of the latter are out of focus. The back-
ground is composed of disintegrated brain tissue.

Fig. 6.3  CSF and pathologic bleeding.
An older patient with a history of trepanation of the skull for cerebellar meningioma. Lumbar 
puncture yields CSF containing reactive lymphocytosis, hemosiderophages (right and upper 
left) and anuclear squames as a contaminant (Pap stain, high magnification).
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Fig. 6.4A, B  Nonspecific reactive cellular atypias. 
Lyme borreliosis involving central nervous system was clinically suggested in a 39-year-old 
man, but the diagnosis could not be validated by repeated serologic tests. Lumbar puncture 
was performed. Direct sediment smears from the CSF sediment (Pap stain). A Detail shows 
loose aggregation of activated histiocytes/monocytes. Note pronounced nuclear polymor-
phism, coarse chromatin, and multiple small and large nucleoli. Distinct eccentric position of 
the nuclei within a polyhedral cytoplasm. A few normal lymphocytes are also present (arrows). 
B Lower magnification exhibits a mixed, typically reactive lymphoid cell population inclu
ding small lymphocytes, plasmacytoid cells, and lymphoid blasts. A few histiocytes are ob-
served as well. 

Fig. 6.5  Bacterial meningitis.
A considerable number of neutrophils and activated histiocytes in a sample of lumbar CSF. 
Note the coccoid bacteria frequently arranged in files (arrows) (Cytospin preparation, Pap 
stain, high magnification). 
Final diagnosis: Streptococcal meningitis.

Fig. 6.6  Lyme disease.
A 68-year-old woman presented with headache and abnormal laboratory CSF values. Se-
rologic and clinical tests revealed Lyme borreliosis attending by myelomeningoradiculitis. 
High magnification of the hypercellular lumbar CFS shows small and enlarged reactive 
lymphocytes, plasmacytoid cells (arrows), blast cells (arrowhead), and activated histiocytes 
(right margin) (Cytospin specimen, Pap stain). Mitotic activity of monocytes and lympho-
cytes is present as well (not shown).

Fig. 6.7  Cryptococcosis.
Lumbar CSF from a patient with AIDS contains multiple small groups of yeasts showing a 
prominent capsule and buds. Enhanced refractivity of the fungi is best recognized by lower-
ing the substage condenser of the light microscope. The background of the smear is com-
pletely clean (direct sediment smear, Pap stain, high magnification). 
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Figs. 6.8–6.13 Diagnostic dilemmas concerning typing of metastatic tumors.
Differential diagnosis considerations are shown through five different neoplasms. We would 
like to emphasize that an appropriate immunocytochemical panel of antibodies is extremely 
helpful in achieving an accurate cytologic diagnosis.

Fig. 6.8  (case #1) Bronchioloalveolar carcinoma versus. . .
A female patient presented with a history of metastatic bronchioloalveolar carcinoma. High 
magnification shows discrete carcinoma cells in a direct sediment smear of lumbar CSF. 
Carcinoma cells share morphologic features with both activated monocytes and malignant 
lymphoid blasts (Pap stain). 

Fig. 6.9  (case #2) Small-cell pulmonary carcinoma versus. . .
High magnification shows a cluster of cells that originate from a small-cell carcinoma of the 
lung. Cell dissociation and degenerative changes may cause major problems distinguishing 
between carcinoma, malignant lymphoma, and poorly preserved activated histiocytes (lum-
bar CSF, conventional sediment smear, Pap stain).

Fig. 6.10  (case #3) Breast carcinoma cells: toothed wheel-like cell appearance.
Carcinomatous meningitis in a woman with a positive history of breast carcinoma. Direct 
sediment smears (Pap stain) show only a few malignant cells with typical but nonspecific 
toothed wheel-like appearance (high magnification). Compare with tumor cells presented in 
Fig. 6.11A.

Fig. 6.11A, B  (case #4) Cells of poorly differentiated squamous cell carcinoma: toothed 
wheel-like appearance.
Carcinomatous meningitis in a woman with a history of metastatic, poorly differentiated 
squamous cell carcinoma of the cervix. A Lumbar CSF contains numerous malignant cells 
showing cytoplasmic protrusions and blebs, which are similar to the alterations on breast 
carcinoma cells (Fig. 6.10). Note that mitotic tumor cells may have a toothed wheel-like ap-
pearance as well (arrow). The cells from metastatic breast neoplasia and cervical carcinoma 
differ in the chromatin texture and in the immune pattern (Cytospin preparation, Pap stain, 
high magnification). B Immunocytochemical positivity of the squamous carcinoma cells for 
CK5/6 (Pap-prestained Cytospin preparation). 
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Figs. 6.12 and Fig. 6.13  (case #5) Gastric adenocarcinoma versus activated histiocytes/
monocytes.
A 53-year-old man presented with indistinct cerebral symptoms. First of all, lumbar and 
ventricular liquor was sampled. 
Cytologic diagnosis: Mucinous adenocarcinoma.
Postmortem diagnosis: Metastatic gastric adenocarcinoma of the signet ring cell variant, 
carcinomatous meningitis.

Fig. 6.12  Lumbar CSF: Cytospin preparations revealed abundant histiocytoid/monocytoid 
cells (lower left) but signet ring-like cells containing pink-staining mucus were also present 
(upper right) (Pap stain, high magnification). 

Fig. 6.13  Ventricular CSF: Cytologic diagnosis of a mucus-producing adenocarcinoma was 
made by positive immunostaining of both cell types described above for pancytokeratin-
MNF116, proving the carcinomatous origin of the histiocyte-like cells (Pap-prestained direct 
sediment smear).

Fig. 6.14  Breast carcinoma.
Breast carcinoma cells in direct sediment smears of lumbar CSF show distinct morphologic 
characteristics: Cell arrangement in rows, eccentrically positioned clear nuclei, fine granular 
chromatin, cleaved membranes, dense and focally granular cytoplasm, and cytoplasmic mu-
cus inclusion (arrow) (Pap stain, high magnification). 
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Fig. 6.15  B lymphoblastic leukemia.
A 69-year-old male with a positive history of B-ALL. Lumbar CSF contains numerous medi-
um-sized pleomorphic lymphoid blasts. Cell pattern obviously appears monomorphous (di-
rect sediment smear, Pap stain, lower magnification). 

Figs. 6.16–6.18  Acute myeloid leukemia.
Three examples of acute myeloid leukemia. Varied preparation techniques and staining me
thods were applied to the cytologic specimens.

Fig. 6.16  (case #1) A 44-year-old woman presented with a history of acute myeloid leuke-
mia complaining of headache. Cytospin preparations from a lumbar CSF were composed of 
myeloid precursors and myeloblasts (Pap stain, high magnification). Cytologic findings were 
consistent with AML.

Fig. 6.17  (case #2) Tumor cells from another case immunocytochemically express myelo-
peroxidase, confirming the morphologic diagnosis of myeloid malignancy (Pap-prestained 
direct smear).

Fig. 6.18  (case #3) Direct sediment smear of CSF from a third patient with AML was MGG-
stained (high magnification). A similar overall cell pattern can be observed comparing with 
Fig. 6.16; however, cytoplasmic details are more explicit compared to those in the Pap-
stained specimen.

Fig. 6.19  High-grade non-Hodgkin lymphoma.
An 48-year-old man with a positive history of malignant lymphoma presented with diffuse 
neural disorders. Direct sediment smears from lumbar CSF are rich in malignant lymphoid 
blasts of the centroblast type. Large tumor cells contain pleomorphic nuclei, mostly with 
cleaved contours, and multiple distinct nucleoli typically located close to the nuclear mem-
brane (Pap stain, higher magnification). 
Previous histologic diagnosis from a lymph node: Follicular lymphoma, grade 3b.

Fig. 6.20  Hodgkin lymphoma.
A rare occurrence of Hodgkin disease in a 33-year-old woman who presented with tumor 
invasion of the spinal cord subsequent to repeated chemotherapy. High magnification shows 
a heterogeneous inflammatory cell pattern predominantly composed of activated (atypical) 
lymphocytes and histiocytes (lumbar CSF, Cytospin preparation, Pap stain, high magnifica-
tion). 
Indeterminate cytology: Reed-Sternberg cells and Hodgkin cells are completely absent; 
therefore cytology cannot distinguish between nonspecific inflammation and the reactive cel-
lular component of Hodgkin lymphoma.
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Fig. 6.21  Glial neoplasms: high-grade astrocytoma.
A younger woman with a positive history of anaplastic astrocytoma presented with tumor 
relapse. Ventricular CSF reveals compact clusters of large malignant cells (direct sediment 
smear, Pap stain, high magnification).

Malignant glial cells occurring in epithelioid aggregates strongly mimic undifferentiated 
carcinoma 

Figs. 6.22  Glial neoplasm: ependymoma.
A 45-year-old man presented with increasing cerebrospinal symptoms after incomplete surgi-
cal excision of a low-grade ependymoma. Cytology of lumbar CSF showed heterogeneous 
aggregations of histiocyte-like tumor cells. Note bland chromatin texture in contrast to mo
derate and high N/C ratios, and pleomorphic nuclei (direct sediment smear, Pap stain, high 
magnification). Positive immunocytochemical staining of the tumor cells for vimentin is not 
shown.

Fig. 6.23  Langerhans cell histiocytosis.
A 3-year-old boy with clinical suspicion of Langerhans cell histiocytosis involving the pitu-
itary stalk is presented. The direct sediment smear from a lumbar CSF sample reveals a few 
atypical histiocytoid cells, which are compatible with neoplastic Langerhans cells, which are 
larger than macrophages. The nuclei are kidney-shaped, showing additional deep grooves 
and indentations. Chromatin is vesicular and the cytoplasm wide with neat margins (Pap-
restained smear after having established positive immunoreactivity for CD1a, high magnifi-
cation). 
Cytologic and immunocytochemical diagnosis: Langerhans cell histiocytosis. Positive im-
munoreaction of the atypical cells for CD1a cannot be shown. Electron microscopic inves-
tigation for Birbeck granules could not be carried out due to the extreme low number of 
atypical cells.
Final diagnosis: Langerhans cell histiocytosis in the area of the pituitary stalk.
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Section 6.2 
Central Nervous System: 
FNAB and Imprints 

Intracranial Lesions 

6.2.1  Introduction

zz Cytologic examination on tissue obtained from the central 
nervous system (CNS) usually is performed in the context 
of intraoperative examination of stereotactic biopsies or 
tumor resections. In this case, squash or crush prepara-
tions, stained with various methods such as H&E, May-
Grünwald-Giemsa, or Toluidine blue are made of fresh 
tissue samples, often simultaneously with frozen sections. 
zz Several studies have shown that the diagnostic accuracy by 
cytology, compared with the definite histological diagno-
sis, reaches 85–90% [6, 25, 31, 33]. The highest rates (up 
to 96%) are usually reached in the diagnosis of meningio-
mas, metastases, and glioblastomas, whereas intraopera-
tive diagnostic accuracy of lesions such as oligodendrog
lioma or ependymoma is about 80%. 
zz The morphological advantage of cytologic smear prepara-
tions over frozen sections is obvious in tumors, in which 
the evaluation of fibrillary background or cytoplasmic pro-
cesses plays an important role in establishing the diagnosis.

Caution
zz The clinical and radiological findings are crucial for 

an accurate cytological and histological diagnosis. 
zz Especially the patient’s age and his or her relevant 

history, the location of the lesion, symptoms such as 
seizures or vomiting, and the imaging results should 
be known at the time of pathomorphological diag-
nosis. All this information may strongly influence the 
differential diagnostic considerations.

zz The diagnostic value of additional methods such as im-
munocytochemistry, in situ hybridization, and molecular 
genetics strongly depends on the differential diagnostic 
considerations and is therefore discussed in the particular 
sections. 
zz As our experience with neuropathological specimen is 
limited, we present here only a short overview conside
ring the cytological features of the most common and a 
few rare nontumoral and tumoral lesions of the CNS. 
zz Regarding special diagnostic problems we refer to neuro-
pathological standard textbooks or to the references listed 
at the end of this chapter.

6.2.2  Normal Brain and Benign 
Nontumoral Lesions

6.2.2.1  Normal Anatomy

As the center of the human nervous system, the brain is pro-
tected by skin and skull and surrounded by fibrous membranes 
called the dura mater, the arachnoid membrane, and the deli-
cate innermost pia mater. Between the pia mater and the arach-
noid membrane lies the subarachnoid space, which is filled 
with cerebrospinal fluid. The brain itself is composed of the 
cerebral hemispheres, the cerebellum and the brain stem. 
These compartments enclose the four ventricles (lateral ven-
tricles in the hemispheres, the third ventricle in the central mid-
line, and the fourth ventricle in the brain stem and cerebellum).

Particular parts of the brain harbor the pineal gland and 
the pituitary gland.
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6.2.2.2  Cellular Components

The two main cell types of the brain are the neurons (or gan-
glion cells) and the glial cells.

Ganglion cell (Figs. 2.110, 2.111, 6.24)
{{ Ganglion cells strongly vary in size, but usually they 
are large cells measuring up to 40 µm in diameter with 
one or multiple cytoplasmic processes of different 
length, called dendrites. The most prominent protru-
sions that arise from the cell body are also known as 
axons, the usual mechanism for transmitting signals. 
{{ The nuclei of the ganglion cells are large, usually cen-
trally or paracentrally located, showing prominent nu-
cleoli. 
{{ The often very prominent rough endoplasmic reticu-
lum (Nissl substance) in the cytoplasm is a typical fea-
ture of neurons. It stains brown using the Papanicolaou 
staining procedure and blue with the May-Grünwald-
Giemsa (MGG) or DiffQuik stain and can occasionally 
obscure the nucleus.

The glial cells (Fig. 6.24) can be subdivided into astrocytes, 
oligodendroglial cells (microglia), and ependymal cells: 

{{ The astrocytes, named after their star-like silhouette, 
show a small cytoplasmic rim with multiple processes. 
The nucleus is small with an inconspicuous or absent 
nucleolus.
{{ The oligodendrocytes are usually small and round with 
a lymphocyte-like appearance. They sometimes attend 
neurons, especially in tumoral lesions (referred to as 
satellitosis).
{{ Ependymal cells are small epithelial cells, lining the 
ventricular system, showing a cuboidal to columnar 
shape. The nucleus is centrally located and the cyto-
plasm frequently has a granular appearance.
{{ Choroid plexus cells. Another cell type, which can be 
seen in cytologic brain specimens, are cells of the cho-
roid plexus, which produces the cerebrospinal fluid. 
Their morphology is comparable to ependymal cells, 
meningeal cells, and certain blood vessel cells. 

6.2.2.3  Inflammatory Changes

Abscess, infarct and hemorrhage show a very similar mor-
phological pattern, but are caused by many different factors 
(e.g., bacteria, viruses, vascular obliteration, trauma).

{{ Microscopically, a variable mixture of cellular debris 
and inflammatory background is present.
{{ A few small fragments of brain tissue and normal brain 
cells may sometimes occur.
{{ Infectious agents such as bacteria or protozoa are rare-
ly detected in cytological smears. Toxoplasma gondii 
and fungi will most frequently be encountered. Typical 

virus-associated cellular changes such as enlarged nuc
lei, multinucleation, nuclear inclusions or perinuclear 
halos may sometimes be observed. 

According to cytomorphology, appropriate immunocyto-
chemical stains, or PCR-based investigations may identify 
bacteria and certain viral types (e.g., mycobacteria, JC virus, 
Herpes simplex, cytomegaly virus, rabies virus, and others).

6.2.2.4  Cysts

Cysts in the CNS are observed under different conditions. 
Most often, they are part of primary neoplastic or metastatic 
lesions or are residual conditions after infarcts or intracranial 
hemorrhage. In the latter case, degenerate red blood cells, 
iron-laden macrophages, foamy histiocytes, reactive inflam-
matory cells, and cellular debris typically occur depending 
on the age of lesion. 

For an overview of cystic lesions of the sellar and supra-
sellar region, we refer to the article of Smith and colleagues 
[26].

6.2.2.4.1  Colloid Cyst
A colloid cyst [22] of the brain is typically located at the fo-
ramen of Monroe in the anterosuperior part of the third ven-
tricle. It usually occurs in adults and presents with head-
aches. Radiologically, these lesions are smooth, round and 
well demarcated. The material, which is obtained by a ste-
reotactic procedure, has a viscous consistence on gross exa
mination and often adheres inside the lumen of the needle. 

{{ The smears show a thick proteinaceous material, which 
is akin to thyroidal colloid. 
{{ The cellular composite includes foamy macrophages 
and epithelial cells. The latter are small uniform cuboi-
dal cells, with round nuclei and clear cytoplasm. In 
most cases, numerous goblet cells can be found, and 
columnar cells with ciliated surface are sometimes 
present. 

6.2.2.4.2  Rathke Cleft Cyst 
{{ Cytologic smears show cellular aggregates and single 
cells of benign-appearing squamous cells or columnar 
cells (occasionally ciliated) as well as various amounts 
of iron-laden macrophages.
{{ A proteinaceous or mucinous background is also pres-
ent [26].

6.2.2.4.3  Epidermoid Cyst 
Fluid from epidermoid cysts usually contains benign squa-
mous cells and lamellated keratin.

6.2.2.4.4  Arachnoid Cyst 
Smears of arachnoid cyst fluid are usually acellular [26].
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6.2.2.4.5  Parasitic Cyst 
Parasitic cysts are mostly caused by the larval form of pork 
tapeworm (Taenia solium). Cytologic smears can be com-
pletely acellular and clean or show transparent background 
material, hooklets, and scolices [14].

6.2.3  Primary Tumors of the CNS  
(Selected Entities)

6.2.3.1  Pilocytic Astrocytoma (WHO Grade 1) 
[3, 8, 30] 

{{ Cytologic smears show scattered small cells in a clear, 
sometimes myxoid background. 
{{ The nuclei are spindle-shaped with fine chromatin.
{{ The cytoplasm shows many small fibrillary hair-like 
processes. 

The occurrence of Rosenthal fibers and eosinophilic granular 
bodies is helpful in distinguishing between pilocytic astrocy-
toma and diffuse astrocytoma.

6.2.3.2  Diffuse Astrocytoma (WHO Grade 2) [3, 8] 

{{ Cytologic preparations show unevenly distributed cells 
in a clear background. The tumor cells have filamen-
tous cytoplasmic processes and small, mildly pleomor-
phic nuclei with fine granular chromatin. Small incon-
spicuous nucleoli sometimes occur. 
{{ Mitoses and necrotic debris are absent. 
{{ In some areas, thin-walled capillaries can be observed 
forming a loose network between the tumor cells; the 
endothelial lining consists of one to two cell layers.

6.2.3.3  Pleomorphic Xanthoastrocytoma 
(WHO Grade 2) [1] 

Pleomorphic xanthoastrocytoma (PXA) usually presents as a 
superficial cerebral mass in adolescents and young adults 
and causes symptoms such as seizures and vomiting.

{{ Cytological smears show numerous pleomorphic giant 
cells on a fibrillary background. The nuclei are bizarre 
and polymorphous with irregular borders. 
{{ Eosinophilic granular bodies, which are common in 
histological sections of PXA, are usually absent in cy-
tological smears. 
{{ Hallmarks: The most important cytologic diagnostic 
factor, in combination with the clinical and radiologi-
cal findings, is the distinct nuclear and cellular pleo-
morphism combined with the absence of mitosis, nec
rosis, and prominent vascular endothelial proliferation.

For differential diagnosis of CNS lesions presenting with gi-
ant cells in cytological specimens, see also the article by 
Bleggi-Torres and colleagues [1].

6.2.3.4  Anaplastic Astrocytoma (WHO Grade 3) 
[8] (Fig. 6.25)

{{ Cytologic smears are more cellular than those of dif-
fuse astrocytoma and the tumor cells are disseminated 
in a hemorrhagic background. 
{{ The neoplastic cells have oval irregular and pleomor-
phic nuclei, and a small cytoplasmic rim with short and 
thick processes (Fig. 6.25B). The chromatin is coarse. 
{{ A few mitoses can be encountered.
{{ The inner layer of the blood vessels is composed of 
two to three endothelial cell layers, and the plump en-
dothelial cells show a coarser and more granular chro-
matin than in diffuse astrocytomas (Fig. 6.25A).

6.2.3.5  Glioblastoma (WHO Grade 4) 
[3, 8] (Fig. 6.26)

{{ In cytologic specimens of glioblastomas, many obvi-
ously malignant cells are densely spread in a necrotic 
background and admixed with thick-walled blood ves-
sels with up to ten or more endothelial cell layers (Fig. 
6.26A). 
{{ The tumor cells show short and blunt cytoplasmic pro-
cesses, whereas the hyperchromatic nuclei are large, ir-
regularly shaped, and of variable size. The chromatin is 
dense and coarse, and the nucleoli may be very promi-
nent with an irregular shape (Figs. 6.26B and 6.26C). 
{{ Mitoses are numerous (Fig. 6.26C).

6.2.3.5.1  Gliosarcoma
An additional mesenchymal cell population can be observed 
in a subgroup of glioblastoma (so-called gliosarcoma). These 
cells usually predominate the cytologic smears. The mesen-
chymal cells are extremely polymorphic, spindle-shaped to 
fusiform cells including hyperchromatic, pleomorphic, and 
sometimes bizarre nuclei. Multinucleated giant cells and/or 
cells with a rhabdoid appearance may be observed. In some 
cases a chondroid, osteoid, or leiomyomatous differentiation 
may be observed [21].

6.2.3.6  Oligodendroglioma (WHO Grade 2) 
[3, 8] (Fig. 6.27)

{{ In cytological smears, the tumor cells are sparsely scat-
tered and usually appear slim with many filamentous 
cytoplasmic processes. The nuclei are small and round 
with uniform, finely granular chromatin. 
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{{ The cells are intermingled with a fine capillary net-
work. 
{{ The background is clean; mitoses and necrotic debris 
are absent. 

6.2.3.7  Anaplastic Oligodendroglioma 
(WHO Grade 3) [7, 8] (Figs. 6.28–6.30)

Microscopy
{{ Tumor cells are densely distributed in a partially nec
rotic background with a vacuolated appearance. 
{{ Cells show a large polymorphous nucleus, the chroma-
tin is coarse and granular, and mitotic figures are com-
mon. 
{{ The cytoplasm is distinct and its processes, if available 
at all, are somewhat plumper compared to those in G2 
oligodendrogliomas; they are frequently arranged adja-
cent to blood vessels. 
{{ The blood vessels are more crowded and the endothe-
lial cells have larger nuclei in comparison to those in 
G2 oligodendroglioma. 

Molecular Genetics
Differentiating these tumors from other, especially astrocy
tic, lesions can be difficult. A FISH test may help, since a 
deletion of the short arm of chromosome 1 (1p) and a dele-
tion of the long arm of chromosome 19 (19q) occur exclu-
sively in oligodendroglial cells (Fig. 6.30).

6.2.3.8  Oligoastrocytoma [8] 

{{ In cytologic preparations of oligoastrocytomas, a mix-
ture of small round oligodendroglial cells and large as-
trocytic cells can be observed. 

A subdivision into G2 or G3 oligoastrocytoma can be made 
dependent on the grade of cellular atypia, endothelial cell 
proliferation, and the presence of necrotic debris and mitoses.

6.2.3.9  Ependymoma (WHO Grade 2) [3, 15, 29] 

Ependymomas are the most common neoplasms of the spi-
nal cord.

{{ Cytologic smears are usually cellular and composed of 
monomorphous small cells. 
{{ The round-to-oval nuclei often exhibit grooves, and the 
cytoplasm may extend to glial fibrils.
{{ A perivascular arrangement of the tumor cells (pseudo-
rosettes) and hyaline globules are common features in 
cytological and histological specimens. 

6.2.3.9.1  Myxopapillary Ependymomas 
(WHO Grade 1)
Myxopapillary ependymomas are usually located in the co-
nus-cauda-filum terminale region.

{{ In cytological smears, an abundant myxoid background 
is frequently present, whereas papillary formations are 
rarely observed.

6.2.3.10  Choroid Plexus Papilloma
(WHO Grade 1) and Choroid Plexus Carcinoma 
(WHO Grade 3) [3, 19] 

Choroid plexus tumors are papillary neoplasms derived from 
choroid plexus epithelium. They occur in children and are 
usually located in the third and lateral ventricle of the brain. 
Clinically, they present with hydrocephalus by producing 
large amounts of CSF simultaneously obstructing its flow. 
Radiologically and macroscopically, the lesions are usually 
cystic with a solid, sometimes papillary or lobulated fraction. 
The tumor is highly vascularized.

{{ Cytologic specimens contain single cells, cohesive cell 
clusters, papillae with fibrovascular cores, and scat-
tered psammoma bodies. 
{{ The tumor cells exhibit cuboidal to cylindric shape and 
round to oval, sometimes elongated nuclei. Small in-
conspicuous nuclei can be seen embedded in a fine 
chromatin texture. 

−− In choroid plexus papillomas, cellular atypia, if 
present at all, is very discrete and mitoses are ab-
sent. 

−− Cells of choroid plexus carcinoma are more atypi-
cal, less well organized, and may show some mito-
ses.

Differential Diagnosis and Immunocytochemistry
The most important differential diagnoses include normal 
choroid plexus tissue and papillary ependymoma. 
zz Compared to normal choroid plexus epithelium, the 
smears from papillomas are more cellular with somehow 
disordered papillae, and the tumour cells have a slightly 
increased nucleus/cytoplasm ratio. 
zz In contrast to choroid plexus papillomas, papillary epen-
dymomas usually show fibrillated cells forming perivas-
cular pseudorosettes and ependymal rosettes. The papil-
lary formations usually lack fibrovascular cores. 
zz Immunocytochemically, ependymoma cells strongly ex-
press GFAP positivity and they show weak reactivity for 
cytokeratin 7. The cells of choroid plexus papilloma show 
an opposite immunoprofile.
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6.2.3.11  Angiocentric Glioma (WHO Grade 1) 
[17, 32] 

Angiocentric glioma (ACG) typically occurs in younger 
people, with refractory epilepsy as the main symptom. The 
most common locations are the temporal lobes, followed by 
the temporoparietal, parietal, and frontal lobes.

Microscopy and Immunocytochemistry
{{ Histologically, ACGs are poorly demarcated tumors in 
the grey and white matter of the brain. The tumor cells 
show a distinct perivascular arrangement.
{{ Cytologically, the spindle-shaped neoplastic cells are 
embedded in a fibrillary background. They are mono-
morphic, showing elongated oval nuclei and speckled 
chromatin. The cytoplasm is focally reddish to pink 
and may reveal a long astrocytic process. Rosenthal fi-
bers, eosinophilic granular bodies, mitoses, necrosis, 
myxoid background, and vascular proliferation are vir-
tually never observed.
{{ Immunocytochemically, the tumor cells show a strong 
positivity for GFAP, S100, and synaptophysin. A dot-
like EMA-positivity is quite characteristic.

6.2.3.12  Chordoid Glioma of the Third Ventricle 
(WHO Grade 2) [28] 

These tumors exclusively occur in the third ventricle/hypo-
thalamic region and are categorized in the group of other 
neuroepithelial tumors according to the current WHO clas-
sification [17].

{{ The cytological smears of these tumors are usually cel-
lular. 
{{ As Takei and colleagues [28] report, the epithelioid tu-
mor cells are mostly arranged in cohesive sheets, nests, 
and strands, while some three-dimensional, papillary-
like fronds can also be seen. 
{{ The tumor cells show round to oval, partly eccentri-
cally positioned nuclei showing finely granular chro-
matin and sporadic small nucleoli. A slight variation in 
the nuclear size, binucleation, a few mitotic figures, 
and rare intranuclear pseudoinclusions can be seen. 
{{ The polygonal or elongated cytoplasm shows rare va
cuolation and long but flimsy processes. 
{{ The tumor cells are intermingled with a lymphoplas-
macytic population, sometimes forming lymphoglan-
dula bodies. 
{{ Slight basophilic, mucinous material and some debris-
like substance might be observed in the background of 
the smears.

Differential Diagnosis and Immunocytochemistry 
zz Immunocytochemically, the tumor cells strongly express 
GFAP, cytokeratin 7, vimentin, EMA, CD34, and NSE.

zz The most important differential diagnosis is the chordoid 
variant of meningioma; its cells are cytologically very 
similar to chordoid glioma cells, but GFAP expression is 
usually absent in meningiomas. 

6.2.3.13  Dysembryoplastic Neuroepithelial 
Tumor (WHO Grade 1) [2, 3, 20] 

Dysembryoplastic neuroepithelial tumor (DNET) is a glia-
neuronal neoplasm, usually supratentorially located. It oc-
curs most often in children and young adults in the first two 
decades of life and presents with partial seizures.

{{ Cytologic smears and squash preparations are cellular 
showing single cells and/or cell clusters; small cell ag-
gregates may occasionally be arranged around small 
capillaries. A myxoid or partly fibrillary background is 
almost always present. 
{{ The tumor cells are rather small and often appear round 
to oval: they are referred to as OLCs (oligodendroglia-
like cells). Multinuclear giant cells may occur.
{{ Elongated naked nuclei sometimes occur. The nuclei 
have irregular contours with indentations or grooves, 
showing a fine granular chromatin and multiple small 
nucleoli. Intranuclear eosinophilic pseudoinclusions 
may be present. 
{{ Note that mature neurons can be found in most cases. 

Differential Diagnosis
The presence of eosinophilic granular bodies may be helpful 
in distinguishing this entity from oligodendroglioma.

6.2.3.14  Central Neurocytoma (WHO Grade 2) 
[27] 

Central neurocytomas typically occur in young adults and 
grow in the ventricles.

{{ Cytologic smears are usually cellular revealing iso-
morphous, round cells with small, ill-defined cyto-
plasm. The nuclei are round to oval with finely dis-
persed chromatin and small nucleoli. Mitotic figures, 
nuclear polymorphism, and necrotic debris are usually 
absent.
{{ A fibrillary background with neuropil matter can ge
nerally be observed, although the tumour cells lack 
processes. Sometimes, hemosiderin-laden macro-
phages and histiocytic giant cells can be found.

Differential Diagnosis
Cytological preparations of oligodendroglioma virtually 
never contain a fibrillary background and often show gemis-
tocytic or astrocytic cells, which cannot be found in smears 
of central neurocytoma.
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6.2.3.15  Papillary Glioneural Tumor 
(WHO Grade 1) [13, 17, 32] 

Papillary glioneural tumor is a rare low-grade neoplasm, 
usually located in the cerebral hemisphere with a predilec-
tion for the temporal lobe and periventricular area. It was 
described first by Komori et al. [13] and sometimes consi
dered a variant of ganglioglioma. Due to its good prognosis 
and histological appearance, it is recognized as a separate 
entity in the fourth edition of the WHO classification of CNS 
tumors.

{{ Histology: These tumors show a biphasic appearance. 
The neuronal component consists of ganglion cells, 
ganglioid cells, and mature neurocytes embedded in a 
neuropil-rich background. Flat-to-cuboidal spindle-
shaped astrocytes with round nuclei forming single-
layer and three-dimensional pseudo-papillae demon-
strate the glial component. The cells occasionally show 
reactive changes.
{{ Cytology: Depending on the histologic pattern, the cy-
tological specimens show both pseudo-papillary for-
mations composed of centrally located hyalinized ves-
sels surrounded by cuboidal tumor cells and dispersed 
small round cells; the latter having neuroendocrine 
nuclear features and small to moderate cytoplasm. 
Some ganglion cells can occasionally be seen. The 
background usually contains neuropils.

Immunocytochemistry
The neuronal component is positive for neuronal markers 
such as synaptophysin or neuron-specific enolase, whereas 
the glial cells express GFAP. The proliferation fraction, as-
sessed by the immunomarker Ki67, is usually 2–3%, mainly 
confined to the neuronal cell component.

6.2.3.16  Papillary Tumor of the Pineal Region 
(WHO Grade 2 or 3) [10, 17, 32] 

This rare neuroepithelial tumor, first described by Jouvet et 
al. [10], is solely localized in the pineal region.

{{ Histologic paraffin sections show a papillary tumor in-
cluding multilayered perivascular pseudo-rosettes.
{{ Cytology: depending on the histology, cytologic speci-
mens display papillae with central fibrovascular cores, 
numerous single cells, and a clear background. The 
round to oval cells have a plasmacytoid appearance 
and cytoplasmic vacuoles and nuclear grooves may be 
encountered.
{{ An anaplastic variant with more pronounced cellular 
atypia may occur.

Immunocytochemistry 
Immunocytochemistry shows positivity for broad-spectrum 
cytokeratins, S100 protein, and neuron-specific enolase. A 

weak GFAP expression and a weak dot-like cytoplasmic 
staining for epithelial membrane antigen can be seen.

6.2.3.17  Medulloblastoma (WHO Grade 4) [3, 16] 

Medulloblastoma is a malignant small-cell tumor of the cere
bellum, usually affecting children and young adults in the 
first two decades of life.

{{ Cytologically, medulloblastoma is composed of cells 
that reveal scanty to broad cytoplasm and nuclear pleo-
morphism of varying degrees. 
{{ Two tumor types can be differentiated cytologically: 
1.	 The differentiated variant exhibits neuroblastic dif-

ferentiation and a distinct hypercellularity indicated 
by small monomorphic cells and frequent Homer-
Wright rosettes.

2.	 The cells of the undifferentiated type exhibit nuclear 
pleomorphism to variable degrees, granular chro-
matin, and prominent nucleoli. Mitotic and apop-
totic figures, target inclusions, and cell phagocytosis 
are common incidents. Rosettes occur rarely and ap-
pear vague.

Differential Diagnosis and Immunocytochemistry 
Immunocytochemically, the tumor cells are positive for syn-
aptophysin and sometimes for GFAP. 

The differential diagnoses include atypical teratoid/rhab-
doid tumor of the brain (usually INI1-negative), neuroblas-
toma, retinoblastoma, pinealoblastoma (tumors that are rare-
ly located in the cerebellum), lymphoma (positive for 
lymphocytic markers such as CD45), metastatic carcinoma 
(positive for cytokeratins), ependymoma (pseudorosettes are 
GFAP-positive and synaptophysin-negative, with increased 
calcification), and high-grade astrocytoma (usually strong 
GFAP positivity).

6.2.3.18  Atypical Teratoid/Rhabdoid Tumor 
of the Brain (WHO Grade 4) [3, 23] 

Atypical teratoid/rhabdoid tumour (AT/RT) is a highly ag-
gressive neoplasm in the CNS in young children. It is most 
frequently localized in the intracranial posterior fossa.

{{ Cytological smears usually are strongly hypercellular 
made up of large tissue fragments. The latter are com-
posed of tumor cells surrounding capillaries and/or fi-
brovascular cores, resulting in a papillary appearance. 
{{ The large, round, and pleomorphic tumor cells may ex-
hibit plasmacytoid features with dense amphophilic 
cytoplasm and eccentric nuclei or a rhabdoid appear-
ance with a broad, eosinophilic cytoplasm (sometimes 
with globoid inclusions).
{{ Large eccentrically placed nuclei exhibit prominent 
nucleoli. 
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{{ Another cellular component, which may be very pro
minent, comprises primitive, small, round cells charac-
terized by a small cytoplasmic rim, speckled chroma-
tin, and small nucleoli.
{{ Extremely pleomorphic multinucleated cells can also 
be observed. Mitoses, necrosis, calcifications, and 
apoptotic bodies are numerous. 

Immunocytochemistry
The tumor cells are variably positive for GFAP, EMA, cyto-
keratins, smooth muscle actin, and vimentin. The most help-
ful marker is INI1, whose nuclear immunoreactivity is lost in 
AT/RT cells.

6.2.3.19  Schwannoma (WHO Grade 1) [3, 5] 

Schwannoma of the CNS may occur as conventional, cellu-
lar, or melanotic Schwannoma. The most affected sites are 
the spinal nerve roots and (intracranially) the region around 
the vestibular ganglion of the eighth cranial nerve, but 
schwannoma may also arise inside the brain.

{{ Cytological specimens are usually cellular, containing 
large clusters of spindle cells, which may show some 
nuclear palisading.
{{ The nuclei are club-shaped or elongated with mild 
pleomorphism and finely granular chromatin, whereas 
the cytoplasm is fibrillary and ill defined. 
{{ In other areas, the cells are more dissociated with round 
to oval nuclei and a plump cytoplasm.
{{ In melanotic schwannoma, the cytoplasm contains 
melanotic pigment in a varying proportion of the tumor 
cells.

Differential Diagnosis and Immunocytochemistry
zz Immunocytochemically, the schwannoma cells are posi-
tive for S100 protein and show variable positive staining 
for GFAP. Positivity for HMB45 may be observed in cells 
of melanocytic schwannoma.
zz Meningioma is the most frequent differential diagnosis 
with schwannoma. Smears from meningioma show more 
cell dissociation and the nuclei usually appear more dis-
tinct, exhibiting a round to oval shape. EMA positivity of 
meningioma cells may be helpful for diagnosis. In gene
ral, schwannoma cells are EMA-negative.

6.2.3.20  Meningioma (WHO Grades 1–3) 

Among the meningiomas there are several subtypes with 
various biological behaviors and distinct cytologic features:

{{ Meningioma grade 1. In smear preparations, the tumor 
cells occur in clusters as well as singly. Psammoma 
bodies and meningothelial whorls may be found. The 
nuclei are round to oval with finely distributed chroma-

tin and overt intranuclear inclusions. Mitoses or necro-
sis are usually absent.
{{ Chordoid meningioma (WHO grade 2). In addition to 
the above-mentioned cellular features of conventional 
meningioma, cells of chordoid meningioma are often 
arranged in a cord-like pattern. The background of the 
smears is composed of mucoid masses and inflamma-
tory infiltrates [9]. 
{{ Rhabdoid meningioma (WHO grade 3). This entity fre-
quently shows huge cells with mild nuclear pleomor-
phism and broad eosinophilic cytoplasm; the latter 
may exhibit short processes [12]. Individual mitoses 
may occur. 

Immunocytochemistry
Meningioma cells are usually positive for vimentin and 
EMA. Immunostaining for GFAP and S100 protein is nega-
tive, while cytokeratins vary in their staining results. Myo-
genic antigens such as desmin, actin, and myogenin are usu-
ally not expressed.

6.2.3.21  Hemangioblastoma (WHO Grade 1) [4] 

Hemangioblastoma may be associated with the von Hippel-
Lindau syndrome or occur sporadically. The tumor is com-
posed of a capillary network enclosing tumor cells, which 
show a broad pale and sometimes foamy cytoplasm.

{{ Cytological smears of these tumors characteristically 
show very cohesive large-cell clusters. Details of the 
tumor cells are best identified at the marginal areas of 
the clusters. 
{{ The hyperchromatic round to oval nuclei exhibit even-
ly distributed chromatin, mild polymorphism, and spo-
radic nuclear grooves. 
{{ The cytoplasm is usually pale or foamy.
{{ Hemosiderin may be present.

Differential Diagnosis 
Distinguishing between metastatic renal cell carcinoma, ana-
plastic astrocytoma, and meningioma is discussed in the ar-
ticle by Commins and Hinton [4].

6.2.3.22 Craniopharyngioma  (WHO Grade 1) 
 [3, 26] 

Craniopharyngioma (CP) can be divided into an adamanti-
nomatous and a papillary type. The adamantinomatous type 
is more often seen in children and young adults and usually 
affects the sellar region, whereas the papillary type occurs 
more often in elderly adults presenting as a suprasellar tu-
mor. In imaging studies, both tumor types may present as a 
cystic or solid mass. 
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{{ The yellow-brown machinery-oil-like fluid, obtained 
from adamantinomatous CP, contains cholesterol crys-
tals, which can be seen best in unfixed/unstained 
smears using polarized light microscopy. 
{{ Common craniopharyngioma. The stained smears con-
tain sheets and clusters of basaloid cells, plump anucle-
ate squamous cells (wet keratin), macrophages, and 
debris.
{{ Adamantinomatous CP-type. Calcifications are virtu-
ally always seen in this tumor type.
{{ Papillary CP-type. Nucleated squamous cells domi-
nate the cytological picture, while wet keratin and cal-
cifications are usually absent.

6.2.3.23  Granular Cell Tumor of the 
Neurohypophysis (WHO Grade 1) [24] 

Granular cell tumors (GCT) of the neurohypophysis gene
rally show the same cytomorphological features as GCTs in 
other body regions (Figs. 1.63 and 1.64) (see Sect. 1.2.18, p. 
26):

{{ In a granular background, the ovoid to polygonal cells 
occur individually or in loose clusters. The cells usu-
ally exhibit a low nuclear/cytoplasmic ratio, round uni-
form nuclei, and eosinophilic granular cytoplasm. 

Immunocytochemistry
Positivity for S100 protein and a diffuse membranous stain-
ing for CD68 (occasionally weak) can be observed. 

6.2.3.24  Pituitary Adenoma [14, 18] 
Microscopic Features

{{ In comparison to normal pituitary gland tissue, the di-
rect smear preparations of pituitary adenomas are more 
cellular and exhibit a more monotonous cell pattern. 
There are small to medium-sized, usually round cells, 
which are arranged in small clusters and trabeculae. 
Papillary and acinic formations may be observed. The 
background is clear or contains pale mucoid masses. 
{{ In nonsecreting tumors, the nuclear polymorphism is 
mild to moderate, the chromatin slightly coarse, and 
the nucleoli are indistinct. The cytoplasm is clear con-
taining fine vacuoles.
{{ Nuclear polymorphism, multinucleation, so-called fi-
brous bodies (paranuclear eosinophilic inclusions), and 
acidophilic granular cytoplasm typically occur in 
growth hormone- and prolactin-producing tumors.

Differential Diagnosis
Important differential diagnoses are: 

−− Oligodendrogliomas, which lack the epithelial and 
glandular architecture of pituitary adenoma. 

−− Germinomas, which contain a mixed population of 
small lymphocytes and large atypical germ cells.

−− Meningiomas, which usually show meningothelial 
whorls, uniform spindle cells, and psammoma bodies.

Immunocytochemistry
Pituitary adenomas are immunocytochemically positive for 
neuroendocrine markers (e.g., chromogranin, synaptophy-
sin) and pituitary peptide hormones.

6.2.3.25 Chordoma [3, 11] (Figs. 5.71 and 11.33)

Chordoma is a malignant notochordal neoplasm occurring 
along the axial skeleton, especially in its cranial and sacral 
areas. Usually adults in their fifth or sixth decade of life are 
affected, but these tumors also occur in children. In cranial 
lesions, headaches and nerve palsies are clinical symptoms, 
whereas sacral tumors produce pain, sphincter disturbances, 
and neurological symptoms belonging to compressed nerve 
roots.
More information is provided in Sect. 5.2.3.5, p. 464.

{{ The smear preparations of these tumors show single 
cells and sheets of round or cuboidal cells scattered in 
a mucoid and myxoid-fibrillary background. 
{{ The presence of multivacuolated, large, physaliferous 
cells is almost pathognomonic for this tumor entity. 

Differential Diagnosis and Immunocytochemistry
The tumor cells are usually positive for EMA, cytokeratins, 
and S100 protein.

Myxoid chondrosarcoma and myxoid liposarcoma may 
present diagnostic dilemma, but absence of physaliferous 
cells and negative immunoreaction for cytokeratins exclude 
chordoma. Metastatic adenocarcinomas are usually negative 
for S100 protein.

6.2.3.26  Soft Tissue Tumors

Soft tissue tumors in the CNS are exceptionally diagnosed 
by cytology alone. They present the same cytomorphological 
features as stromal tumors from any other body site. For 
greater detail and cytomorphologic descriptions, we refer the 
reader to Chap. 17, “Soft Tissue and Bone,” p. 1053.

6.2.3.27  Lymphoma

Primary lymphomas of the CNS are usually large-cell lym-
phomas of the B-cell type, but also other lymphomatous en-
tities such as mantle cell lymphoma, marginal zone lympho-
ma, or T-cell lymphoma may occur. For more information as 
to cytomorphology, subtyping, differential diagnosis, refe
rences, and figures see Sect. 15.3, “Lymph Nodes: Malignant 
Lymphomas, ” p. 950.
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6.2.4  Metastases (Selected Entities)  
(Figs. 6.31 and 6.32)

Carcinoma and melanoma are the most frequently encoun-
tered secondary neoplasms within the CNS.

{{ Smear preparations of carcinomatous lesions show 
single cells and cohesive clusters of obviously atypical 
and malignant cells; cell alterations strongly vary be-
tween different tumor types. In metastatic adenocarci-
noma (Figs. 6.31 and 6.32), some mucin-containing 
cells and signet-ring-like cells may be seen. 
{{ Melanoma cells are usually discohesive, showing a 
spindle or epithelioid configuration and optionally pig-
mented cytoplasm. Nuclear chromatin is variably gran-
ular and prominent nucleoli are obvious.

Immunocytochemistry
Metastatic cells usually express the typical immunocyto-
chemical pattern of their primary tumor. Metastatic carcino-
mas together with their most important immunocytochemi-
cal attributes for cytodiagnostic purpose are discussed in 
Sect. 15.3.24, p. 978, Table 15.3.3.
Melanoma cells variably express melanocytic markers such 
as Melan A, HMB45, tyrosinase, or S100 protein.
Pulmonary adenocarcinomas are usually positive for cyto-
keratin 7 and TTF-1.
Thyroid cancer cells express thyroglobulin and TTF-1. 
Metastatic small-cell cancers are immunoreactive for cyto-
keratins, neuroendocrine markers such as chromogranin A or 
synaptophysin, and frequently for TTF-1.
Renal cell cancer usually exhibits CD10, renal cell cancer 
antigen (RCCMa), EMA, vimentin, and cytokeratins. 
Prostatic cancer metastases show immunoreactivity for 
prostate-specific antigen (PSA) and prostatic acid phospha-
tase (PAP).
Breast carcinoma: Positivity for estrogen or progesterone 
receptor is highly indicative for this neoplasm. 
Metastases of gastrointestinal carcinoma are usually posi-
tive for cytokeratin 20 and CDX2.
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Fig. 6.24  Cytology of normal brain.
Imprint cytology of a normal brain shows large triangular neurons (ganglion cells) with one 
thick axon (the so-called dendrite). The neurons are surrounded by different types of glial 
cells. On one hand, special attention is paid to the astrocytes with small and dark nuclei, and 
on the other hand to the oligodendrocytes with somewhat larger and more lucid nuclei (ar-
rows) (Pap stain, low magnification).
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Fig. 6.25A, B  Anaplastic astrocytoma.
Direct smears, Pap stain. A Low magnification of an anaplastic astrocytoma shows a net-
work of branching capillaries without increased endothelial proliferation. The vessels are 
surrounded by polymorphous glial cells with fibrillary processes. B High magnification: The 
irregular nuclei show grooves and indentations, sporadic nucleoli can be seen accompanied 
by clumps of chromatin. Short and thick cytoplasmic processes are obvious.

Fig. 6.26A–C  Glioblastoma.
Squash smear preparations of a glioblastoma, Pap-stained. A High magnification shows a 
marked endothelial proliferation in a glomeruloid vascular conglomerate. B In other parts of 
the slides, a distinct hypercellularity with increased cellular polymorphism could be found. 
The obvious malignant cells show a small cytoplasmic rim with only a few abortive pro-
cesses (low magnification). C Detail shows the variability of nuclear morphology, which is 
much more pronounced compared to smears of anaplastic astrocytoma (Fig. 6.25). Indenta-
tions, grooves, and prominent nucleoli are common; hyperchromasia and clumping of the 
chromatin are increased. An atypical mitosis can also be seen. 
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Fig. 6.27A, B  Oligodendroglioma (WHO grade 2).
Smear preparations of an oligodendroglioma, Pap stain. The grade of cellular pleomorphism 
is mild, grade 2 according to WHO. A Lower magnification shows a rather monotonous 
population of neoplastic oligodendrocytes. The round to oval nuclei appear naked, but a 
small cytoplasmic rim may occasionally be visible. The chromatin is lucid, whereas some 
small inconspicuous nucleoli can be seen. B Psammomatous calcifications may also occur 
(lower magnification). 

Figs. 6.28–6.30 Anaplastic oligodendroglioma (WHO grade 3).
Cytology, histology, and molecular genetic analysis of a case of anaplastic oligodendroglio-
ma are presented.

Fig. 6.28A, B  Direct cytologic smear, Pap stain. A Compared with the tumor cell features 
in Fig. 6.27, the neoplastic cells of an anaplastic oligodendroglioma (WHO grade 3) show 
pronounced atypia (low magnification). B High magnification reveals enlarged nuclei with a 
slightly irregular shape, the chromatin is conspicuously granular, and one to two prominent 
nucleoli can be observed. 

Fig. 6.29  An H&E stained histologic section of the same tumor shows the perinuclear halo 
that is typical of neoplastic oligodendroglial cells. 

Fig. 6.30  A heterozygous deletion of the long arm of chromosome 19 (19q) was detected by 
fluorescence-in-situ-hybridization (FISH). The picture illustrates blue nuclei containing two 
green signals (short arm of chromosome 19 = 19p) and only one red signal (19q) (observed 
in most of the tumoral nuclei).
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Fig. 6.31  Metastasis of a colorectal carcinoma.
Two years after a left-sided hemicolectomy for colorectal adenocarcinoma, a 63-year-old 
male patient complained of increasing headache. A computed tomography showed a lesion in 
the right temporal lobe. Direct smears from tissue obtained by means of stereotactic biopsies 
were Pap-stained. Cytologic specimens were hypocellular with pronounced necrotic debris 
in the background. A few atypical cells with an increased N/C-ratio and some cytoplasmic 
vacuoles can be seen. The pleomorphic nuclei with irregular borders contain dense chromatin 
and sporadic nucleoli (high magnification). Together with the immunocytochemical results 
(positivity for cytokeratin 20 and CDX-2, negativity for GFAP, not shown) the diagnosis of 
a brain metastasis of colorectal carcinoma could be established.

Fig. 6.32  Metastasis of a breast carcinoma.
A 57-year-old female patient developed seizures 5 years after resection of a mammary car-
cinoma of the invasive ductal type. A CT scan showed a single lesion in the right cerebral 
hemisphere. Subsequently, a stereotactic biopsy was performed. Imprint smears were pre-
pared and Pap-stained. 
High magnification shows a cell population composed of atypical single cells and clusters 
against an almost clear background. The cytoplasm is dense with irregular contours, whereas 
the round to oval nuclei are variable in size and usually eccentrically placed. The chromatin 
is patternless or sometimes coarse (arrows), nuclei contain one or two prominent eosinophilic 
nucleoli. Rare mitotic figures can be observed. Based on additional immunohistochemical 
findings (positivity for estrogen and progesterone receptors, negativity for GFAP, not shown), 
and the patient’s history, the diagnosis of breast carcinoma metastatic to the brain was made.
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Eye 

Introduction, Sampling Techniques,  
Processing, Adjuvant Techniques 

Globe:  Cornea and Conjunctiva, Anterior 
Chamber and Uvea, Vitreous Body, Retina

Orbit and Lacrimal Glands

Eyelid

7.1  Introduction

General Comments
zz The central unit of the eye is the globe (eyeball) encased 
by eyelids, conjunctiva, and orbit (orbital cavity). Paired 
lacrimal glands are situated in the upper laterofrontal area 
of each orbit.
zz The reader is referred to distinguished textbooks for fur-
ther information on anatomic details of the different com-
partments of the globe, their correlation to the surroun
ding tissues, and histologic features.
zz At our institution, we have limited experience with cyto-
logic samples from the eye, mainly confined to vitreous 
aspirates and fine-needle aspiration biopsies from the or-
bit; therefore, we restrict our explanations to selected dis-
orders. Lesions that may rarely be found in cytologic 
samples from globe compartments, eyelids, lacrimal 
gland, and orbit can be found in distinguished case reports 
and publications, for instance, “2006 AFIP Atlas of Tumor 
Pathology. Tumors of the Eye and Ocular Adnexa” [46].
zz In certain situations, cytologic examination is the gold 
standard in ocular pathomorphologic diagnostics.
zz Many eye-nonspecific lesions and their cytological ap-
pearance brought up in this chapter are basically discussed 
elsewhere in this book. We refer in each case to corre-
sponding chapters and sections.

7.1.1  Sampling Techniques  [21, 51]

7.1.1.1  Impression Smear and Scrape Technique

Superficial lesions that are readily visible can cytologically 
be managed using a scraping or impression technique. Such 
lesions include ulcerations, exophytic tissue growth, and flat 
disorders of the cornea, conjunctiva, and eyelid. The impres-
sion methods are more simply performed and less traumatic 
in comparison to scraping techniques. Any adjuvant analyses 
such as DNA cytometry, immunocytochemistry, or PCR may 
be performed on cells sampled by impression or scrape tech-
niques [104].
zz Scrapings may be performed with a spatula or cytobrush. 
Transfer of the cellular material for microscopy is made 
by rolling or smearing the device onto a glass slide. Im-
mediate fixation in an alcohol-based fixative or with a 
spray fixative is of particular importance.
zz Impression cytology using a cellulose-acetate-filter pre-
paration technique has been widely used as a research 
tool. In cytologic practice, direct-to-the-glass-slide im-
pression smears are recommended from lesions showing 
an overt loose and wet tissue fraction at the surface. Fur-
thermore the technique is suitable for the evaluation of the 
ocular surface epithelium in trachoma, avitaminosis A, 
and other disorders. 
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7.1.1.2  Fine-Needle Aspiration  [4, 33, 99] 

zz Palpable lesions at the ocular surface and in the frontal 
periphery of the orbit can be aspirated by a direct ap-
proach to the tumor using the device and techniques re-
peatedly described in this book.
zz Nonpalpable intraocular lesions can be aspirated under 
direct visualization using specialized ophthalmologic in-
strumentation, the methods include transscleral and trans-
vitreal FNAB. Instrumentation and techniques that may 
be used, and potential complications are presented in de-
tail in the literature [3, 21, 51]. Sampling by ultrasono-
graphic guided FNAB (US-FNAB) is another approach 
for deep-seated intraocular lesions. Any guided aspiration 
procedure allows a precise hit of the target and an ade-
quate sampling of cellular material [62]. FNAB of solid 
intraocular tumors should be reserved for a highly selec
ted group of patients including suspected intraocular me-
tastasis, dubious clinical and imaging results, the patient’s 
insistence on preliminary diagnosis [3], and tumors de-
manding precise initial typing in order to decide on the 
optimal treatment protocol [30]. FNABs of intraocular le-
sions have to be undertaken by skilled ophthalmologic 
surgeons. Experienced cytopathologists are a requirement 
for accurate diagnoses.
zz At our hospital, numerous nonpalpable masses within the 
orbit space have been reliably managed by fine-needle as-
piration based on computed tomographic localization. Lo-
calization and needling of orbital lesions by ultrasound 
and US guidance have also been effective in experienced 
hands.

7.1.1.3  Vitreous Sampling

zz Most intraocular cytologic specimens come from the vitre-
ous body and are obtained by intraocular washing/vitrec-
tomy. Various specialized ophthalmologic techniques are 
utilized to remove the vitreous and the additional fluid. The 
material is saved and submitted for cytologic evaluation.
zz At our institution, the aspirated material has either been 
left undiluted or has been diluted prior to delivery to the 
cytology laboratory, but fixatives have not been added. 
Vitreous specimens can be refrigerated at 4°C; cellular 
components stay well preserved for 12 h after the removal.

7.1.2  Sample Processing and Staining 
Techniques as Performed at Our Institute

7.1.2.1  Conventional Smear

Cellular aspirates are directly smeared onto a glass slide and 
immediately wet-fixed in Delaney solution or using a spray 
fixative. Additional air-dried smears are advantageous in 

special cases. Fluids are centrifuged and two or three slides 
are prepared from the cell button after the supernatant has 
been discarded.

7.1.2.2  Cytocentrifuge Preparation

Cytospin preparations may be used as a cell-concentrating 
method. It is recommended for small amounts of fluid with 
sparse cellular content and for hypocellular FNAB samples 
(after rinsing the needle and syringe in saline or in a cell 
medium).

7.1.2.3  Liquid-Based Cytology

We have no experience with thin-layer technique in ocular 
cytology, but there should be no contraindication for this 
method if the staff is familiar with the diagnostic specifics 
[7]. The most commonly used methods include ThinPrep 
(Hologic, Marlborough, MA, USA), and SurePath (Becton 
Dickinson, Franklin Lake, NJ, USA).

7.1.2.4  Cell Block Technique

Application of the cell block technique to cytologic samples 
from the eye may depend on the type of the sample and the 
amount of material obtained. Tissue fragments and clots are 
well suited for a cell block.

7.1.2.5  Staining Methods

Papanicolaou and May-Grünwald-Giemsa staining proce-
dures have been routinely applied to wet-fixed and air-dried 
smears, respectively.

7.1.3  Adjuvant Technologies

Special Staining  (Figs. 7.5B, 7.12, 7.13B)
Special stains are sometimes helpful to verify suspicious 
findings: 

−− Iron stain to prove the presence of hemosiderin.
−− Gram stain to distinguish bacteria.
−− Silver stain for fungi.

Immunocytochemistry  (Figs. 7.11 and 7.16)
Immunocytochemical investigation is a requisite for tumor 
typing, to ascertain the primary site of a neoplasm, for B-/T-
cell enumeration, and to assess monoclonality of a lymphoid 
cell population.
Flow Cytometry
Multiparameter flow cytometry (FCM) analysis is a reliable 
method for immunophenotyping and the evaluation of clo
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nality of a lymphoid cell population [35]. FCM may also be 
used for DNA quantitation.
DNA Ploidy by Image Analysis
The scope of DNA quantitation by ICM-DNA in ocular cy-
tology is confined to squamous lesions of the ocular surface 
and to estimating the biological behavior of selected malig-
nant tumors [73, 75]. This biological marker may be helpful 
to resolve equivocal alterations of squamous cell nuclei and 
can distinguish premalignant and malignant cell changes 
from reparative nuclear atypia [73]. DNA aneuploidy is a 
safe marker for malignant transformation of squamous cells.
Molecular Genetics
Polymerase chain amplification (PCR) gene amplification fol-
lowed either by gel electrophoresis or fragment analysis using 
DNA extracted from cytologic samples is a reliable assay to 
assess clonal lymphoid cell proliferation. PCR is more sensi-
tive in detecting clonality compared with immunocytochemi-
cal and flow cytometric tests (see references Sect. 7.2.2.3.4, 
“Malignant Lymphoma,” p. 542).

Furthermore, molecular genetic methods on cells from im-
pressions, scrapings, or FNABs may be used to evaluate chro-
mosomal alterations in selected malignancies [116], and for 
quick detection of bacterial and fungal pathogens [76, 89].

7.2  Globe (Eyeball)

7.2.1  Normal Cytology  (Figs. 7.1–7.3)

7.2.2  Nontumoral Disorders and Neoplasms 
of the Different Compartments

7.2.2.1 Cornea and Conjunctiva

The cornea is the transparent front part of the eye that covers 
the iris, pupil, and anterior chamber. The cornea refracts light 
together with the lens.
Conjunctiva is the protective membrane that lines the inner 
surface of the eyelids and covers exposed areas of the sclera 
(also referred to as the white of the eye).

7.2.2.1.1  Strongly Keratinized Cells
Strongly keratinized but otherwise normal squamous cells 
without atypical nuclear features could be caused by kerato-
conjunctivitis sicca and vitamin A deficiency.

Caution
Exfoliative material from the ocular surface that solely 
exhibits keratinized anucleated squames may indicate 
an underlying dysplastic or invasive neoplastic squa-
mous cell lesion.

7.2.2.1.2  Keratitis and Ulceration of the Cornea
The cornea is sometimes damaged by a foreign object pene-
trating the tissue, or bacteria and fungi (e.g., from a con-
taminated contact lens) can pass into the cornea. Such disor-

Table 7.1  Normal cells from areas of the globe accessible for cytologic investigation

Compartment of the globe Common sampling technique /
cell presentation

Normal cytologic features and components

Cornea Scraping
Impression smear

Squamous cells, intermediate type, nonkeratinized
	

Conjunctiva of the eyelid

Conjunctiva bulbi

Scraping
Impression smear

Squamous cells, intermediate type

Columnar cells and interspersed goblet cells

Anterior ocular chamber FNAB – 	 Clear fluid
– 	 Few lymphocytes and monocytes

Vitreous body (Fig.7.1) FNAB
Vitrectomy and washing

– 	 Watery to mucoid fluid
– 	 Few lymphocytes and monocytes

Uvea:
  Iris
  Ciliary body

  Choroid

FNAB – 	 Delicate vascular stroma
– 	 Strongly pigmented epithelial cells
– 	 Smooth muscles variable

– 	 Dense vascular stroma and pigmented stromal cells

Retina (Fig. 7.2) Cells are occasionally encountered 
in vitreous washings and aspirates 

–	 Cuboid polygonal cells from the retinal pigment epithelium fully 
loaded by brown pigment granules

–	 Clustered small dark nuclei from rods and cones
–	 Possibly nerve fibers and ganglion cells

Lens (Fig. 7.3) Lens material may occur in: 
–  Anterior chamber aspirate
–  Vitreous fluid

–	 Plump, well-demarcated, transparent bar-like elements, 
discohesive and in bundles

–	 Lens epithelium is characterized by small dark nuclei
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ders can result in painful inflammation and infections called 
keratitis, possibly followed by ulceration.
Microscopic hallmarks:

{{ Scraping from corneal ulcerations provides intermedi-
ate squamous cells, which usually exhibit features of 
cellular repair comprising enlarged nuclei, minor nuc
lear irregularities, pronounced nucleoli, irregular cyto-
plasmic shape, and keratinization. 
{{ The N/C ratio and nuclear texture are bland.
{{ Varying amounts of inflammatory cells and histiocytes. 
{{ Vigorous scraping often removes parabasal squamous 
cells and less frequently basal cells.

7.2.2.1.3  Allergic Conjunctivitis
Allergic conjunctivitis encompasses a variety of disorders 
that cause identical clinical symptoms [14]. Allergic con-
junctivitis is not a common object for cytologic investiga-
tion, but it may be performed in patients with suspicion of 
other causes of a red eye than allergens.

{{ The smears contain inflammatory cells including eo-
sinophils, mast cells or basophils, and lymphocytes [13]. 
{{ Eosinophilic granulocytes are not always present.

7.2.2.1.4  Infectious Keratitis and Conjunctivitis  
[57]
Keratoconjunctivitis is a widespread disease. It can spread 
from one person to another and affects millions of people at 
any given time. Infectious conjunctivitis can be caused by 
bacteria, viruses, fungi, or vermin.

Bacterial Infections
Routinely stained (May-Grünwald-Giemsa) cytologic speci-
mens and auxiliary Gram staining can detect bacterial patho-
gens. This procedure is essential for a rapid diagnosis and for 
starting empirical therapy. 

The cytologic findings indicate an acute inflammatory 
disorder irrespective of the causal agent.

{{ Cytologic smears show squamous cells and/or glandu-
lar cells and numerous neutrophils.
{{ The epithelial cells may exhibit reactive changes and 
neutrophils may be degenerated. 
{{ A chronic process is accompanied by numerous goblet 
cells.

Conventional culture technique to isolate organisms is in-
creasingly substituted by molecular diagnostic techniques 
such as PCR technology. The latter increases the rate of iden-
tified specific pathogens and provides a result in less time 
[92].

Trachoma is caused by the bacterium Chlamydia trachoma-
tis and affects millions of people every year, particularly in 
developing countries. This infectious eye disease is the lead-
ing cause of the world’s infectious blindness. In addition, 
genital chlamydial infection is recognized as the world’s 

most common sexually transmitted disease. The high preva-
lence in women of child-bearing age results in exposure of a 
large number of neonates. Many of these children develop 
conjunctivitis or pneumonia (or both) in the first months of 
life [31].

Few studies in the literature report cytologic findings 
from proven conjunctival chlamydia infections. Specimens 
have been collected by scraping or imprint of the ocular sur-
face and were stained using the Giemsa or Papanicolaou 
method [29, 38, 110]:

{{ Characteristic cytoplasmic chlamydial inclusions are 
rarely found in conjunctival smears [110]. If present, 
the initial body stains basophilic with the Giemsa 
method and is helmet-shaped.
{{ The inflammatory pattern is not consistent but neutro-
phils are reported to be predominant in most cases. 
Lymphocytes, plasma cells, and multinucleated giant 
cells complete the overall pattern.
{{ Goblet cells in great numbers and the amount of squa-
mous metaplasia in cytologic preparations from the 
conjunctival surface may be helpful in predicting the 
clinical severity of trachoma [1].

Culture, direct immunofluorescence using monoclonal anti-
bodies, in-situ hybridization, DNA-based nucleic acid amp
lification tests, and rRNA-based tests have one by one re-
placed cytologic diagnosis of chlamydia. The rRNA-based 
nucleic acid amplification test appears to have a very high sen-
sitivity for the detection of ocular chlamydial infections [113].

Fungal Infections [54]
Fungal keratitis is established as a major ophthalmological 
problem in tropical regions all over the world. Keratomyco-
sis is predominant in the young adult group and trauma is the 
main predisposing factor [54]. Routine cytologic staining 
methods such as May-Grünwald-Giemsa, Papanicolaou, and 
others applied to scrape and impression smears detect fungi 
with high accuracy and may be useful for a tentative typing 
of the organism. Potassium hydroxide with calcofluor white 
stain (KOH+CFW) is highly recommended in the literature 
for a reliable diagnosis of fungal keratitis. Aspergillus spe-
cies is predominant in the clinical setting of keratomycoses 
[61, 92].

PCR has been found to be a rapid and sensitive method 
for specific typing of fungi in infectious keratitis [41].

Viral Infections
If viral identification is needed, scraping material can direct-
ly be transferred into a special virus transport medium in pa-
tients with suspected viral keratoconjunctivitis.

{{ Cytologic preparations from eyes affected by a viral 
infection usually show a mixed lymphoid cell pattern, 
histiocytes, and degenerate epithelial cells. 
{{ Pathognomonic viral inclusions may be detected in 
conjunctival epithelial cells.
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Ocular herpes is a recurrent viral infection that is caused by 
the herpes simplex virus and is the most common infectious 
cause of corneal blindness. Prompt treatment with antiviral 
drugs is important to stop the herpes virus from destroying 
epithelial cells and spreading deeper into the cornea. Viral 
invasion would lead to a severe disorder, so-called stromal 
keratitis.

{{ Herpes simplex virus gives rise to specific cellular al-
terations, which are described in several chapters of this 
book (e.g., Sect. 2.1.6.2, “Viral Infections, ” p. 116).

Adenovirus infection may cause a red eye and watery dis-
charge.

{{ Impression smears from the watery discharge are com-
posed of a lymphoid population and occasionally epi-
thelial cells showing nuclear enlargement and rare in-
tranuclear inclusions.

Varicella-zoster virus is another virus involving the eye and 
frequently the cornea.

7.2.2.1.5 Ocular Surface Squamous Neoplasia  [12, 67]
Surface squamous neoplasia mainly occurs in the older male 
population.

Ocular surface squamous neoplasia encompasses the 
whole cascade of mild dysplasia to carcinoma in situ to inva-
sive squamous cell carcinoma. Isolated corneal squamous 
neoplastic lesions rarely occur; corneal squamous neoplasia 
is usually associated with a process at the limbus (sclerocor-
neal junction) and in the adjoining conjunctiva. A high recur-
rence rate can be expected after simple surgical excision. 

Microscopic Features and Additional Analysis
{{ Strongly keratinizing squamous cells including the 
pleomorphic shape of the cytoplasm and varying N/C 
ratios indicate dysplastic change. 
{{ The severity of nuclear atypias indicates the grade of 
dysplasia.
{{ Invasiveness of the tumor cannot be assessed by cytol-
ogy unless abundant necrotic debris and unequivocal 
cellular criteria of malignancy are available.

DNA ploidy analysis using abnormal squamous cell nuclei 
may be helpful to separate stimulated atypical but benign 
squamous cells from precancerous/ malignant squames (see 
Sect. 8.4, “DNA Image Cytometry”, p. 565).

Caution
zz Exfoliative material from the ocular surface that ex-

hibits solely keratinized anucleated squames may 
indicate an underlying dysplastic or invasive neo-
plastic squamous cell lesion!
zz Squamous cell carcinoma in situ of the conjunctiva 

may occasionally present as a pigmented tumor si
mulating melanoma [96].

7.2.2.2  Anterior Ocular Chamber and Uvea

Anterior ocular chamber is the space between the posterior 
corneal surface and the iris and lens.
Anterior uvea is part of the pigmented middle layer of the 
three concentric layers that make up the orbit. It is composed 
of the iris and the ciliary body.
Posterior uvea is called choroid (choroidea) and means the 
vascular layer of the eye lying between the retina and the 
sclera.

7.2.2.2.1 Anterior Ocular Chamber
Due to mechanical and degenerative injuries of the frontal 
area of the globe, the following elements can be seen in aspi-
rates from the anterior ocular chamber:

−− Proteinaceous debris.
−− Histiocytes and macrophages with engulfed lens material, 

iron, and melanin pigment (Fig. 7.4).
−− Free lens fragments (Fig. 7.3).
−− Inflammatory cells.

Inflammatory and infectious processes and neoplastic disor-
ders originating in the cornea, iris, and the anterior chamber 
angles may be detected cytologically in aspirated fluid spec-
imens. Infectious diseases presenting as endophthalmitis are 
briefly discussed in Sect. 7.2.2.3.3, p. 542. Neoplastic enti-
ties are listed in Sect. 7.2.2.2.2, below.

7.2.2.2.2  Benign and Malignant Tumors of the Uvea  
[4]
FNAB of a ciliary body tumor seems to be relatively save, 
but needle aspiration of posterior uveal tumors requires wide 
experience and skill on the part of the operator [2].

Coronal Adenoma  [50, 51]
Coronal adenoma is the most common intraocular tumor. 
The tumors occur most often in middle-aged patients with a 
mean age of 50 years.

Synonyms include ciliary body adenoma of nonpigment-
ed epithelium, Fuchs adenoma, Fuchs epithelioma, and hy-
perplasia of the nonpigmented ciliary epithelium.

Microscopic Features
Aspiration biopsy will readily distinguish coronal adenoma 
from malignant neoplasms based on the characteristic mor-
phologic features. FNAB helps to avoid unnecessary surgery.  

{{ Cohesive clusters of nonpigmented epithelial cells. 
{{ The nuclei are bland and the cytoplasm abundant. 
{{ Epithelial cell groups are surrounded by a characteris-
tic extracellular matrix. 
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Additional Comments and Differential Diagnosis
Rare cases of locally invasive low-grade adenocarcinoma 
originating from the nonpigmented ciliary body epithelium 
have been reported. Malignancy can exclusively be con-
firmed by histologic examination of the surgically removed 
lesion [87, 94].

It is well known from the literature that coronal adenoma 
may clinically be mistaken for malignant amelanotic mela-
noma or metastatic carcinoma [25]. 

Melanocytoma  [69]
Melanocytoma is a benign lesion that can be found in any 
area of the uvea. It occasionally occurs in the ciliary body.

Microscopic Features [40, 69, 85] 
and Differential Diagnosis

{{ Large numbers of cohesive melanocytes. 
{{ The large cells are round or elongated. The nuclei are 
round and uniform showing bland chromatin and small 
but distinct nucleoli. 
{{ The cytoplasm is abundant and densely pigmented.

Differential diagnosis should include malignant melanoma 
and benign and malignant tumors of the pigmented ciliary 
epithelium [22, 69]. 

Adenoma of the Iris/Ciliary Pigmented Epithelium  
[101]
The pigmented adenoma is a rare lesion. It is a benign tumor 
that has a certain tendency for local invasion. The patient’s 
mean age is 60 years.

Microscopic Features [22] and Differential Diagnosis 
{{ Large cells exhibit abundant intra- and extracellular 
pigment accumulation. 
{{ The nuclei are round showing inconspicuous nucleoli 
and bland chromatin texture (at least in cells where 
morphologic details are not concealed with heavy pig-
mentation).

Pigmented adenoma has to be differentiated from malignant 
melanoma, melanocytoma, and iris cyst.

Leiomyoma  [98]
Leiomyoma of the ciliary body is rare. The tumor is assumed 
to arise from ciliary muscle. Isolated case reports on FNAB 
findings exist [51].

Microscopic Features and Differential Diagnosis
{{ Tight clusters of spindle cells and more oval cells in-
corporated in a fibrillary background. 
{{ The nuclei appear bland.

Leiomyoma mimics spindle cell amelanotic melanoma and 
neural tumors such as schwannoma. Immunostains are use-

ful in separating leiomyoma from other spindle cell tumors. 
Leiomyoma cells show immunoreactivity for smooth muscle 
markers and stain negative with antibodies against melano-
ma-typical and neural antigens [98].

Uveal Malignant Melanoma  [18]
zz Ocular melanomas can occur in the eyelid, conjunc- 
tiva, within the globe, and in the orbit. Melanomas are  
the most common intraocular malignant neoplasms in 
adults. 
zz Uveal melanomas account for 10% of all melanomas, and 
the majority are choroidal melanomas. Approximately 
10% of the ocular melanomas arise in areas of the anterior 
uvea. Iris melanomas have a different clinical behavior 
compared with their counterparts in the ciliary body and 
choroid [51].
zz Several studies have shown that FNAB is a useful tool in 
establishing a precise preoperative diagnosis of uveal 
melanomas; however, the technique should be restricted 
to a selected patient group only [24, 97, 115].
zz FNAB can also provide cells for adjunct molecular patho-
logical analyses [6].

Microscopic Features
{{ Common cytomorphologic features and immunocyto-
chemical properties of melanoma are detailed in the 
literature [24, 30] and in various chapters of this book, 
e.g., Sect. 16.2.9, p. 1030.

Differential Diagnoses  [22]
zz Distinguishing between pigmented ocular malignant me
lanoma, melanocytoma, and iris/ciliary pigmented adeno-
ma; furthermore, distinguishing between benign and ma-
lignant tumors of the pigmented ciliary epithelium may be 
difficult. If the nuclear details are visible under normal 
light-microscopic conditions, the cells should be reliably 
classified in most cases.
zz Nonpigmented ocular malignant melanoma may mimic 
coronal adenoma and metastatic carcinoma.
zz Spindle cell malignant melanoma lacking pigmentation 
may mimic leiomyoma or neural tumors.
zz Diagnostic problems and biological categorization of 
small pigmented choroidal tumors in samples of transvit-
real FNABs have been highlighted by Augsburger and as-
sociates [5].

Malignant Lymphoma and Leukemia  [81, 82]
Ocular manifestations in leukemic processes occur fairly fre-
quent, usually as an infiltration of the choroid. Leukemic 
ophthalmopathy may be observed together with both lym-
phocytic and myelogenous leukemias.

Extremely Unusual Neoplasms of the Anterior Uvea
This tumor group includes the few entities listed below; 
FNAB results are available from sporadic cases:
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−− Nonpigmented/pigmented malignant medulloepithelioma 
[53, 95]

−− Nonpigmented/pigmented pleomorphic adenoma [66]
−− Acquired pleomorphic adenocarcinoma [56]

Metastases [2]
zz Suspicion of intraocular metastasis is a major indication 
for FNAB.
zz The most common malignant tumors metastasizing to the 
ciliary body and choroid are breast carcinoma in the fe-
male population and bronchogenic carcinoma in males 
[37, 105]. Single case reports of other secondary uveal 
tumors are available in the literature [8].
zz Neuroblastoma in the pediatric age group may directly 
spread into the eye; the tumor masquerades as retinoblas-
toma. It is practically impossible to make the distinction 
between these two neoplasms by cytology alone.
zz Immunocytochemistry can be helpful to identify the pri-
mary tumor site of metastatic neoplasms.

7.2.2.3  Vitreous Body

zz Vitreous samples can be obtained as part of a therapeutic 
procedure and/or for diagnostic purposes. The objective 
of vitrectomy is to remove vitreous opacities such as he
morrhage and fibrovascular streaks and to rule out intra-
ocular malignant lymphoma and metastatic neoplasms. 
zz Routine cytologic processing of all vitrectomy specimens 
is strongly recommended, particularly to exclude endoph
thalmitis and primary intraocular lymphoma, and to iden-
tify unforeseen vitreous pathologic conditions. 
zz Cytologic results from a large series of diagnostic vitrec-
tomies have recently been reported by Wittenberg and as-
sociates [111].

7.2.2.3.1  Vitreous Hemorrhage  (Fig. 7.5)
Vitreous hemorrhage may be caused by trauma and oblitera-
tive vasculopathy.
Cytologic findings in vitrectomy and fluid samples are char-
acteristic:

{{ Degenerating erythrocytes appear as small rings with 
clear inner area. Hemolyzed red blood cells with small 
fragments of hemoglobin attached to the inner surface 
of the cellular membrane are referred to as ghost eryth-
rocytes [16]. 
{{ Extracellular hemoglobin spherules may vary greatly 
in size. The spheres stain eosinophilic with different 
staining methods [55].
{{ Hemosiderin-laden macrophages.

7.2.2.3.2 Vitreous Fibrous Tissue and Nonspecific 
Granulomatosis  (Figs. 7.6–7.11)
Various etiologic factors of soft tissue deposits include: 

−− Inflammatory disease.

−− Trauma.
−− Therapeutic intervention.
−− Proliferative vitreoretinopathy and proliferative diabetic 

retinopathy (usually at the posterior vitreous surface). 
Diabetic retinopathy and proliferative vitreoretinopathy 
account for the majority of intraocular washings with evi-
dence of fibrous tissue.

−− Congenitally persistent hyperplastic primary vitreous [79, 
84].

Histologically, fibrovascular proliferation and granulomato-
sis in the vitreous cavity is composed of fibrocytes, fibro-
blasts, macrophages, retinal pigment epithelial cells, and 
glial cells [63]. However, cellular composition changes ac-
cording to various etiologic factors.

Microscopic Features
Cytologic specimens reveal a large range of characteristic 
components [83]:

{{ Spindle cells are isolated or embedded in a fibrovascu-
lar background. The cells show elongated cytoplasm. 
The nuclei are small and deeply stained, or large with a 
clear nucleoplasm. Nuclear shape is round to bean-
shaped to crescent. Activated nuclei contain a small but 
distinct nucleolus.
{{ Retinal pigmented epithelial cells appear as cuboidal 
cells containing masses of melanin granules in their cy-
toplasmic body.
{{ Photoreceptive retinal cells are slender and elongated. 
The nuclei are small and deep-stained, and positioned at 
one end of the ill-defined cytoplasmic body. Retinal cells 
may occur singly, in groups, or arranged in parallel rows.
{{ Melanin pigment can be randomly distributed in the 
background of the smear; or it appears enclosed in the 
cytoplasm of retinal pigment epithelium and/or macro-
phages.
{{ Primitive mesenchymal tissue of a persistent and hy-
perplastic primary vitreous can mature to adipose tis-
sue, cartilage, and smooth muscle tissue [47, 114].
{{ Lens fragments are a common occurrence in vitreous 
samples (the morphology is highlighted in Table 7.1, p. 
537).
{{ Signs of vitreous hemorrhage may be present.
{{ Varying numbers of scattered lymphocytes, histio-
cytes, neutrophilic granulocytes, and a variable amount 
of amorphous debris.

Caution
zz Aggregation of activated fibrohistiocytic spindle 

cells showing epithelioid features and intermingled 
lymphocytes may reflect sarcoidosis.  However, sar-
coidosis should only be considered in cases with 
tight grouping of epithelioid histiocytes, enclosed 
lymphocytes, and absence of overt background ma-
terial (particularly caseous detritus).
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zz Both paucicellular specimens containing sporadic 
mature and immature lymphocytes and cell-rich 
smears containing a pure lymphoid cell population 
predominantly composed of blast cells give rise to 
severe diagnostic problems in differentiating bet
ween inflammatory disorder and malignant lym
phoma (see Sect. 7.2.2.3.4, below)  (Fig. 7.11A)

7.2.2.3.3  Endophthalmitis  (Figs. 7.12  and  7.13 )
zz Endophthalmitis is characterized by neutrophils and deb
ris (acute inflammation), and lymphocytes and histiocytes 
(chronic inflammation). Distinguishing between bacterial 
endophthalmitis and a reactive inflammatory process may 
be difficult, particularly after ocular surgery. 
zz Infectious endophthalmitis requires immediate antibiotic 
therapy; therefore, rapid recognition of infectious orga
nisms in cytologic smears and subsequent specific micro-
biological or molecular tests from the remaining aspirate 
are highly important. Note that the sensitivity for detec-
tion of infectious agents in cytologic routine preparations 
is rather low [45]. Vitreoretinal infectious diseases that 
are important regarding ocular cytology are presented in 
distinguished textbooks [51].

7.2.2.3.4  Malignant Lymphoma   [21, 34, 42, 65, 68]
zz Ocular lymphomas rarely occur. They are usually associ-
ated with extraocular lymphomas infiltrating the central 
nervous system. 
zz Single cases of primary ocular low-grade lymphoma (mu-
cosa-associated lymphoid tissue lymphoma [MALT lym-
phoma]) [80, 86], and lymphoma of the T-cell type [26] 
have been reported. 
zz Most intraocular non-Hodgkin lymphomas (NHL) are 
large-cell tumors of B-cell origin, and immunophenoty
ping suggests a germinal center origin [27]. 

Microscopic Features [42, 68]
{{ Malignant ocular lymphomas are usually characterized 
by greatly enlarged abnormal lymphoid cells showing 
a high N/C ratio. The morphologic characteristics in-
clude a dense granular to coarse chromatin, nuclear 
dyschromasia compared with the color of normal lym-
phocytic nuclei, an irregular nuclear outline, and pro-
nounced nucleoli.
{{ Rare lymphoma variants such as low-grade (MALT-
type-) NHL, or NHL of the T-cell phenotype exhibit 
different cell features. The cytomorphology of the vari
ous lymphoma variants is described in detail in Sect. 
15.3, “Lymph Nodes: Malignant Lesions,” p. 950.

Additional Analyses
Limitation in cytologic diagnostics of malignant lymphoma 
requires auxiliary analyses. These tests encompass an immu-
nocytochemical panel for T- and B-cell subsets [27] and im-

munophenotyping of the lymphocytes by flow cytometry [36, 
117]. Furthermore, monoclonal gene amplification can be 
demonstrated using polymerase chain reaction (PCR) for rear-
rangement of the immunoglobulin heavy chain gene and T-cell 
receptor gamma gene as well as DNA sequencing [26, 109].

Caution
Immunophenotyping and molecular clonality assess-
ment may fail to diagnose lymphoma in cases with pau-
cicellular samples or in cytologic samples composed of 
few malignant cells accompanied by a hyperplastic be-
nign lymphoid population.

Differential Diagnosis
zz Diagnosis of primary intraocular malignant lymphoma 
based on cytomorphologic features alone can be extreme-
ly difficult. Scanty enlarged atypical lymphoid cells, reac-
tive lymphocytosis exhibiting a predominantly blastic 
component, and poorly preserved cellular material in vit-
reous aspirates or vitrectomy specimens frequently lead to 
unequivocal diagnoses [42]  (Fig. 7.11).
zz Malignant lymphoid cells of the large-cell type may share 
morphologic features with those of myelogenous leuke-
mia, undifferentiated carcinoma, and nonpigmented ma-
lignant melanoma. Appropriate immunocytochemical 
marker panels and clinical history can solve the diagnos-
tic problems to a large extent.

7.2.2.3.5  Other Rare Abnormalities of the Vitreous 
Body Recognized by Cytology
Asteroid hyalosis is a rare degenerative disorder of the vitre-
ous. 

{{ Cytologic preparations reveal amorphous round bodies 
that are birefringent upon polarization. A foreign body 
reaction may be associated [108].

Amyloidosis (Figs. 4.62B  and  7.14) of the vitreous is usu-
ally associated with familial amyloidosis.

{{ The amorphous mass stains positive with Congo red 
and reveals characteristic bottle-green birefringence by 
polarized light microscopy [51].

7.2.2.4  Retina

7.2.2.4.1  Nonneoplastic Diseases
zz Cytologic preparations from intraocular washings occa-
sionally reveal retinal fragments. In most cases, neither 
retinal fragments nor the cellular pattern of the vitreous 
fluid allow the diagnosis of a specific retinal disease. Most 
of the nonneoplastic retinal disorders result in vascula
rization and vitreous hemorrhage. 
zz Diabetic retinopathy and proliferative vitreoretinopathy 
have been mentioned in Sect. 7.2.2.3.2, p. 541. 
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zz Other pathologic conditions of the retina include Coats 
disease, Eales disease, retinal vein occlusion, sickle cell 
retinopathy, occlusive syndrome of the large vessels, and 
hyperviscosity syndromes [51].

7.2.2.4.2  Retinal Neoplasms
Primary malignant intraocular tumors are rare, metastatic tu-
mors are more common. Both tumor types usually affect the 
choroid and retina.
Melanoma together with choroidal neoplasms are presented 
in Sect. 7.2.2.2.2, “Benign and Malignant Tumors of the 
Uvea,” p. 539. Malignant lymphoma is discussed in Sect. 
7.2.2.3.4, p. 542.

Retinoblastoma  [19, 64, 88, 91]
Retinoblastoma bears morphologic resemblance to the can-
cers of the small round cell tumor group. Retinoblastoma 
develops in the light-sensitive cells of the retina and becomes 
apparent in early childhood. Retinoblastoma is a treatable 
cancer and has one of the best cure rates of all childhood 
neoplasms.

Intraocular FNABs of retinoblastoma have been repea
tedly reported in the literature. Whether a preoperative diag-
nosis should be sought is a controversial issue (due to poten-
tial tumor cell seeding).

Microscopic Features and Differential Diagnosis
{{ Cytologic specimens exhibit small cells that have hy-
perchromatic nuclei as well as scanty and poorly de-
fined cytoplasm, and rare distinct nucleoli. 
{{ The tumor cells appear in cohesive aggregates forming 
clusters and strands. Rosettes are rarely encountered 
[88].
{{ The background of the smears is composed of abun-
dant necrotic debris and nuclear smearing. Calcific de-
posits are obvious.

Retinoblastoma may mimic neuroblastoma spreading in and 
around the eye. Other small round cell tumors in the young 
pediatric group (before the age of 5 years) should be exclu
ded (see Sect. 12.1.10 “Pediatric Renal Tumors,” p. 743, in-
cluding Table 12.1.1).

Retinal Pigment Epithelium Neoplasm [44, 100]
These tumors are rare and predominantly seen in women. 
Most of the tumors are benign but a few adenocarcinomas 
have been reported. Clinically, retinal pigment epithelium 
neoplasm may strongly simulate melanoma. 

Other benign pigmented tumors have been reported to 
share cytologic features with retinal pigment epithelium neo-
plasm.

Metastases
The choroid is the most common site for ocular metastases 
and melanoma, and the retina is often secondarily involved 
by tumor spreading [10] (see also Sect. 7.2.2.2.2, “Tumors of 
the Uvea,” p. 539). A solitary well-circumscribed metastasis 
of a large-cell carcinoma may easily be confused with pri-
mary amelanotic melanoma.

7.3  Orbit (Orbital Cavity  [102]

Orbital fine-needle aspiration has proved to be helpful in 
confirming a clinical and radiologic diagnosis:

−− FNAB may spare patients the need for more extensive 
surgical interventions if the lesion can be treated without 
surgery.     

−− FNAB (together with additional analyses) can establish a 
diagnosis in cases of suspected metastatic neoplasia.

−− Initial FNAB is useful in planning therapy modalities.
−− Application of FNAB to orbital masses has repeatedly 

been described in the literature [17, 32]

7.3.1  Orbital Pseudotumor  [20]

Orbital pseudotumor is a benign idiopathic inflammatory 
disorder that involves the entire orbit or presents in a loca
lized mode in various organs and compartments of the or-
bital cavity. It may present as an acute, subacute, or chronic 
inflammation. The lesion usually responds well to corticoste-
roid treatment. Fine-needle aspiration may be useful in clari-
fying clinically ambiguous cases.

Microscopic Features and Differential Diagnosis
{{ The lymphocytic type of orbital pseudotumor is com-
posed of large numbers of small and enlarged activated 
lymphocytes. Only a small amount of collagen may be 
found.
{{ The mixed type presents with lymphoid cells and an 
admixture of neutrophils, chronic inflammatory cells, 
and fibrotic tissue fragments.
{{ In contrast, the fibrotic type is composed of large 
amounts of fibrotic tissue; only a few inflammatory 
cells are encountered. The aspirates are usually pauci
cellular, composed of small fragments of sclerotic tis-
sue, histiocytes, fibroblasts, and leukocytes. Cytologic 
investigations frequently provide no conclusive diag-
nosis.

Distinguishing between the lymphocytic variant of pseudotu-
mor and common reactive lymphocytosis, Rosai-Dorfman dis-
ease [70], pseudolymphoma, and malignant lymphoma is dif-
ficult by cytology alone. Immunocytochemical investigations, 
flow cytometric immunophenotyping and clonality assessment 
using various methods may permit a conclusive diagnosis.
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7.3.2  Meningioma

Meningioma may arise from the arachnoid tissue covering 
the optic nerve or it penetrates the orbit from a primary 
brain-lining meningeal area close to the eye.

Fine-needle aspiration biopsy has been reported to be use-
ful in diagnosing meningioma [28, 53, 71].

Microscopic Features
{{ Hallmarks: Small cells with round to oval nuclei and 
scant cytoplasm. The cells are tightly clustered and oc-
casionally organized in whorls. Nucleoli are indistinct 
and the chromatin is fine and evenly distributed. Oc-
casional nuclear pseudoinclusions and psammoma 
bodies are diagnostic key features.

7.3.3  Malignant Melanoma  (Fig. 7.15)

Primary orbital melanomas are rare. Most tumors are se
condary to the orbital cavity originating from the choroid, 
conjunctiva, the skin of the eyelid, and from paranasal si-
nuses [77, 78].

Immunocytochemistry should be used to establish the di-
agnosis of amelanotic melanoma, which may simulate meta-
static large-cell carcinoma and spindle cell tumors. 

More information is provided in Sect. 7.2.2.2.2, “Uveal 
Malignant Melanoma,” p. 540.

7.3.4  Malignant Lymphoma (Fig. 7.16)

Lymphoid proliferations are among the most commonly di-
agnosed disorders affecting the orbital cavity. 
zz Cytologic distinction between benign and malignant or-
bital lymphoid lesions is difficult [74, 107]. Diagnostic 
features, adjuvant analyses, and differential diagnostic di-
lemmas have been discussed in Sect. 7.2.2.3.4,“Vitreous 
Body: Malignant Lymphoma,” p. 542 and Sect. 7.3.1, Or-
bital Pseudotumor,” p. 543, and in several chapters of this 
book. 
zz Plasmacytoma [74, 112] may rarely be encountered in or-
bital aspirates (Fig. 7.16).
zz A large series of malignant lymphomas of the ocular ad-
nexa has recently been reported by Ferry and coworkers 
[43].

Caution
Immature plasmocytoma may be confused with a va-
riety of large-cell malignancies such as undifferenti-
ated carcinoma, amelanotic melanoma, soft tissue neo-
plasm, and others.

7.3.5  Other Benign and Malignant Lesions 
that Might Be Observed in Orbital FNAB

The cytomorphology of many of the lesions as listed below 
is described in different chapters of this book. We refer the 
reader to distinguished textbooks and publications providing 
details on their occurrence within the orbit.

−− Inflammation and miscellaneous infections.
−− Granulomatoses (e.g., foreign-body granuloma, sarcoi

dosis, Wegener granulomatosis).
−− Vascular lesions (e.g., lymphangioma, hemangioma, 

hemangiopericytoma).
−− Cystic lesions (e.g., dermoid cyst, mucocele).
−− Langerhans cell histiocytosis (e.g., eosinophilic granulo-

ma) (Fig. 17.27).
−− Benign tumors of neurogenic origin (e.g., schwannoma, 

granular cell tumor).
−− Paraganglioma.
−− Benign mesenchymal disorders (e.g., nodular fasciitis, 

xanthogranuloma, fibrous histiocytoma).
−− Sarcoma (e.g., rhabdomyosarcoma, several variants of 

sarcoma).

7.3.6  Orbital Metastases  [23, 59]

zz Orbital metastasis as primary manifestation of a patient’s 
tumor is extremely rare. 
zz The most common sites of remote primary tumors are 
breast and lung [59].
zz Tumors invading the orbital space spreading from adja-
cent structures are:

−− Squamous cell carcinoma in adults, originating in sinus 
adjacent to the orbit.

−− Malignancies of the eyelid such as sebaceous gland 
carcinoma.

−− Neuroblastoma and Ewing sarcoma [58] in the pediat-
ric patient group.

zz Other remote primary neoplasms with secondary mani-
festation in the orbital cavity have been found in the pros-
tate, gastrointestinal tract, urinary bladder, oropharynx 
[59], and neuroendocrine system [72].

Differential Diagnoses
zz Small round cell tumors in children and young adults pre-
senting diagnostic dilemmas include Ewing sarcoma, 
neuroblastoma, embryonal rhabdomyosarcoma, lympho-
ma, and retinoblastoma.
zz Metastatic small-cell carcinoma of the lung can be con-
fused both with malignant lymphoma and small-cell tu-
mors of the skin or lacrimal glands. We refer to Sect. 16.2, 
“Variety of Skin Lesions,” p. 1026.
zz Immunocytochemical work-up may be helpful in asses
sing the primary origin of orbital metastases.
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Caution
Ectopic lacrimal gland tissue in the orbital cavity may 
simulate an epithelial neoplasia, primary or metastatic 
[11].

7.3.7  Lacrimal Glands  (Figs. 7.17  and  7.18)

zz FNAB may be extremely helpful in rapidly differentiating 
between inflammatory and neoplastic enlargement of the 
lacrimal glands (Fig. 7.17). 
zz The most common primary tumors of the lacrimal glands 
include pleomorphic adenoma and adenoid cystic carcino-
ma. FNAB results have most commonly been reported for 
these two entities [103, 106]. It is generally acknowledged 
that tumors of the lacrimal glands are comparable with their 
counterparts originating in the major salivary glands. 
Therefore, diagnostic cytologic criteria for lacrimal tumo
ral lesions match those of salivary gland-type tumors [9, 
106] (see Sects. 5.1.4, “Benign Tumors”, p. 409 and 5.1.5, 
“Malignant Tumors”, p. 414)  (Fig. 7.18).
zz Bernardini and colleagues have recently presented a com-
prehensive update on diagnosis and classification of lacri-
mal gland tumors [9]; and results from a large series of 
ocular adnexal lymphomas were reported by Ferry and 
coauthors in 2007 [43].

7.4  Eyelid

7.4.1  Common Skin Lesions

zz Most lesions affecting the eyelids are comparable with the 
corresponding skin disorders; the cytologic diagnosis is 
based upon the same morphologic features as described in 
Chap. 16, “Skin lesions and Unusual Subcutaneous Le-
sions,” p. 1023. 
zz Depending on the clinical appearance, the eyelid lesions 
may be evaluated by scraping or FNAB.
zz The most common nonneoplastic and neoplastic disorders 
in the lid include: 

−− Amyloid deposits.
−− Viral infections.
−− Pilomatrixoma/ pilomatrix carcinoma [15, 90].
−− Adenocarcinoma [60].
−− Skin adnexal tumors [60].
−− Melanoma.

7.4.2  Particular Disorders of the Lids

7.4.2.1  Xanthelasma

This lesion is a sharply demarcated yellowish collection of 
cholesterol underneath the skin. FNAB is rarely performed; 
lipid filled macrophages may be collected.

7.4.2.2  Chalazion  
(Meibomian Gland Lipogranuloma)

Chalazion is caused by retention of secretions due to a block-
age of the meibomian gland ducts.

{{ Cytologic smears demonstrate a mixture of lipid laden 
macrophages and granulomatous components com-
prising neutrophils, lymphocytes, plasma cells, histio-
cytes, fibroblasts, and giant cells. Suppuration or gra
nuloma fragments are variably present.

The inflammatory component and absence of cellular atypia 
exclude sebaceous carcinoma [39].

7.4.2.3  Sebaceous Carcinoma 

This tumor originates from meibomian glands and Zeis 
glands located in the eyelid [93]. Clinically, the lesion is 
easily misinterpreted as chalazion.

Microscopic Features and Differential Diagnoses
{{ The aspirates are cellular comprising isolated large 
pale cells with a vacuolated cytoplasm dispersed in a 
bubbly background. Cytoplasmic vacuoles contain li
pids.
{{ The sebaceous-type cells exhibit varying degrees of 
maturation, including irregular nuclear shape and hy-
perchromasia. Basaloid or squamous features may also 
be present. 

In contrast to the sebaceous carcinoma is the chalazion ac-
companied by an inflammatory and granulomatous back-
ground, and cellular atypias are absent. 

Other eyelid neoplasms such as pilomatrixoma and basal 
cell carcinoma should provide minor differential diagnosis 
problems [48, 49].

7.4.2.4  Basal Cell Carcinoma

This is the most common malignant epithelial tumor of the 
eyelid. Morphologic characteristics of this tumor are pro-
vided in Sect. 16.2.7, p. 1029.
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Fig. 7.1  Normal vitreous fluid.
Few histiocytes and lymphocytes entrapped in strands of mucoid material (direct sediment 
smear, Pap stain, high magnification).

Fig. 7.2  Melanin pigment in vitreous fluid.
Numerous melanin-laden cells occur in a vitrectomy fluid. It is difficult to differentiate de-
generate melanophages associated with apoptotic nuclei from retinal pigment epithelium 
(conventional sediment smear, Pap stain, higher magnification).

Fig. 7.3A–C  Lens fragments and lens epithelium.  
Material originating from vitrectomy washing. Direct sediment smears are Pap-stained. 
A Several lens fragments both in bundles and discohesive (low magnification). B Morpho
logy of a lens fragment in high magnification. C A sheet of lens epithelial cells and dissoci-
ated lens cells showing characteristic small dark nuclei (lower magnification).

Fig. 7.4  Melanin pigment in fluid removed from the anterior chamber.
A 74-year-old woman complained of vague symptoms in her left eye. Normal cytology was 
found in vitrectomy washing. Fluid aspirate from the anterior chamber shows red blood cells 
and numerous histiocytes packed with melanin granules (Cytospin preparation, Pap stain, 
high magnification). Abnormal cytology is most likely caused by prior trauma or degenera-
tive process.
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Fig. 7.5A, B  Vitreous hemorrhage.
Ocular vasculitis was suggested in a 29-year-old man. Vitreous aspirate was performed. A Pap-stained direct 
sediment smears revealed lymphocytosis, debris, and scattered degenerating macrophages with cytoplas-
mic erythrocyte incorporation (arrows), together with several refractile amorphous elements (arrowhead) 
(low magnification). A definite diagnosis of iron substance is not possible in routinely stained specimens. 
B Special stain for iron (Prussian blue reaction) confirmed intracytoplasmic and free-floating hemosiderin.

Figs. 7.6–7.11  Nonspecific granulomatosis, fibrosclerotic lesion, and inflammatory infiltrates in 
vitreous body.
Various inflammatory lesions of the vitreous body are demonstrated by vitrectomy washing samples from 
different patients. All sediment smears were of high cellularity and were Pap-stained.

Fig. 7.6  (case #1) Lower magnification: large fragments of granulomatous mesenchymal tissue. Loose 
fibrous matrix is interspersed with fibroblasts, histiocytes, and lymphocytes. 

Fig. 7.7  (case #2) Detail shows fibrosclerotic connective tissue encasing fibroblasts and fibrocytes (cells 
with elongated, slender, and dark nuclei) (arrows).

Fig. 7.8  (case #3) Another detail reveals activated fibroblasts embedded in a meshwork of reticular fibers. 
Note the activated fibroblasts, which can mimic neoplastic cells.

Fig. 7.9  (case #4) A 6-year-old girl presented with long-standing bilateral uveitis. High magnification 
shows typical epithelioid cells of histiocytic origin and a multinucleated giant cell of the Langhans type 
(arrow) embedded in a fibrous matrix. Scattered lymphocytes are also present. 
Comment: Cytology suspected sarcoidosis, which could not be verified; the etiology of the ocular disorder 
remained open.
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Fig. 7.10  (case #5) High magnification shows a small fragment of florid granulomatous 
tissue (left), amorphous debris, and multiple lens fragments (arrows). The elderly patient suf-
fered from long-standing granulomatous uveitis.

Fig. 7.11A, B  (case #6) A 70-year-old man presented with ocular disorder that was clinically 
suspicious for malignant lymphoma. Vitrectomy was performed. A Vitrectomy specimen ex-
hibiting pronounced reactive lymphocytosis: predominantly blast-like cells showing nuclear 
irregularities and multiple polymorphic nucleoli. Note the considerable necrotic background. 
Polymerase chain reaction using DNA extracted from a prestained cytologic smear excluded 
clonal rearrangement of both heavy immunoglobulin chain genes (in favor of B-NHL) and 
of T-cell receptor genes (in favor of T-NHL); PCR results are not shown. B Blast cells immu-
nocytochemically expressed strong positivity for CD45, thus a nonlymphoid neoplasm could 
be excluded (sediment smear, Pap stain, lower magnification).
Cytology: An indeterminate cytologic report was rendered (most probably benign lympho
proliferative lesion).
Final diagnosis: Severe reactive lymphoproliferative lesion of unknown origin. There was 
no evidence of an extraocular lymphoid disorder. 
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Figs. 7.12 and 7.13  Endophthalmitis.
Two cases of postsurgical vitreous infection. 

Fig. 7.12  (case #1) A local bacterial infection occurred in a 78-year-old man 5 days after re-
placing the lens. Vitreous cytology revealed a purulent infiltrate and coccoid bacteria. Gram 
stain indicated Gram-positive cocci (direct sediment smear, Gram stain, high magnification). 

Fig. 7.13A, B  (case #2) A 69-year-old woman presented with endophthalmitis a few days af-
ter local surgical intervention (further details were not communicated). A High magnification 
shows densely packed granular background material, histiocytes, sparse neutrophil granulo-
cytes (not present in this field), and pigment (Cytospin preparation, Pap stain). B Fungi were 
not recognizable in Pap-stained specimens but became clearly visible using a silver stain 
method (Cytospin preparation, Crocott, lower magnification).

Fig. 7.14  Amyloidosis.   
The initial diagnosis of amyloidosis in a 51-year-old man was made by cytologic investiga-
tion of a vitreous aspirate. Generalized amyloidosis was found later on, using FNABs of 
subcutaneous abdominal fat and multiple histologic biopsies from different locations. Vitre-
ous fluid sediment contains cloudy amyloid deposits staining red using Congo red (direct 
sediment smear, low magnification). Amyloid masses demonstrate bottle-green birefringence 
upon polarization in specimens stained with Congo red; see Fig. 4.62B.
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Fig. 7.15  Malignant melanoma.
An intraorbital tumoral mass was recently detected in a 78-year-old man who had a previ-
ous exenteration of the orbit for orbital malignant melanoma. FNAB revealed a neoplastic 
process of the spindle cell type consistent with histologic pattern of the primary tumor (direct 
smear, Pap stain, high magnification). A granulomatous inflammatory process was excluded. 
Appropriate immunostainings failed due to inadequate technical processing of the aspirate.

Fig. 7.16A–C  Plasmacytoma.
A 73-year-old man with a history of invasive plasmacytoma in the neck area, presented with 
a mass in the right orbit. A FNAB of the orbital tumor mass showed immature tumor form 
of plasmacytoma (direct smear, MGG stain, high magnification). B Monoclonal expression 
of light-chain immunoglobulin (kappa) (ThinPrep preparation) by immunocytochemistry.  
C Monoclonal expression of heavy-chain immunoglobulin (IgA) (ThinPrep preparation) by 
immunocytochemistry.

Fig. 7.17  Lacrimal gland: inflammatory disorder.
Swelling of the lacrimal gland in the right orbit of a 64-year-old woman. FNAB shows regu-
lar sheets of ductal-type epithelial cuboid cells. The small, round to oval nuclei exhibit a 
smooth outline and dense chromatin. Background of the direct smear is composed of a mixed 
inflammatory cell population and mucoid strands (direct smear, Pap stain, higher magnifica-
tion).
Cytologic diagnosis: Chronic relapsing inflammation of the lacrimal gland. No further inves-
tigations were performed.

Fig. 7.18  Lacrimal gland: neoplastic lesion.
A 44-year-old man with a history of metastatic adenocarcinoma of unknown primary origin.  
Advanced investigations revealed a tumor mass in the right lacrimal gland, which was as-
sumed to represent the primary tumor. FNAB from lacrimal gland of the right orbita was 
performed. Conventional smears were Pap-stained.
An indeterminate cytologic report was rendered: acinic cell carcinoma (multiple small acin-
ic-like formations: arrowheads) versus adenoid-cystic carcinoma (lucid, sharply bordered 
hyaline globules: arrow, upper left) (lower magnification). Endocrine nature of the tumor was 
immunocytochemically excluded (not shown). No information available concerning further 
investigations. 
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Oral Cavity 
and Oropharynx 

8.1  Introduction

8.1.1  Epidemiology and Tumor Characteristics

zz Squamous cell carcinoma (SCC) of the oral cavity accounts 
for 3–5% of all squamous malignancies of the human body 
[83]. This tumor type accounts for more than 90% of the 
malignant neoplasms of the oral cavity and oropharynx. Its 
prognosis is very poor, up to 50% of the patients will die 
within a 5-year period after primary tumor diagnosis. 
zz Early and correct identification of both squamous cell car-
cinoma and SCC precursors in these regions is of great 
importance in reducing the high morbidity and mortality.
zz Dominant risk factors of oral squamous cell carcinoma 
are tobacco and alcohol habits in a strongly synergistic 
manner [3, 5]. 
zz Recent studies suggest that human papilloma viruses play 
an etiologic role in a small subgroup of cancers of the oral 
cavity and in many cancers of the oropharynx [24].

8.1.2  High-Risk Tumor Sites

Squamous cell carcinoma may arise in any area of the oral 
cavity and oropharynx but high-risk tumor locations are 
well-known:

−− The lower lip is the preferred site for lip squamous cell 
carcinoma.

−− Oral cavity cancers show the highest frequency on the floor 
of the mouth, the ventrolateral tongue, and the soft palate.

−− The base of the tongue is the most common localization 
for oropharyngeal carcinoma.

8.1.3  Tumor Multiplicity

It is important to be aware of the fact that patients with squa-
mous cell carcinoma of the oral cavity and oropharynx have 
an increased risk of synchronous or metachronous tumors in 
the pharynx, larynx, and esophagus as well as in the tracheo-
bronchial area. 

Panendoscopy may be indicated in many of the tumor pa-
tients after initial tumor diagnosis.

8.1.4  Oral Cancer Screening

Visual examination, toluidine blue test, brush cytology, com-
puter-assisted cytologic analysis, and other tests are pro-
posed for population-based oral cancer screening programs. 
No consistent opinion exists as to whether a nation-wide 
screening program would have a positive impact on the mor-
bidity and mortality of oral cancer [15, 31, 37, 38]. 

8.1.5  Fine-Needle Aspiration Biopsy 
[11, 21]

zz In general, diagnosis of a large tumor mass in the oral ca
vity is confirmed by one or multiple biopsies. In special 
situations, FNAB may be the preferred tool to evaluate 
tumors at this site. Both apparent large lesions and small 
tumors accessible for palpation may be aspirated success-
fully. An adequate device and a needle of effective length 
and gauge have to be chosen for each individual lesion. It 
is important to perform vigorous needling in a fan-like 
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modality and substantial suction to obtain ample cell ma-
terial.
zz FNAB of enlarged cervical lymph nodes is a helpful tool 
for staging patients with an obvious primary tumor in the 
oral cavity. 
zz FNAB may help to establish a preliminary diagnosis in 
patients presenting with enlarged neck lymph nodes but 
with absence of an obvious primary lesion in the oral cav-
ity and oropharynx.
zz Excisional lymph node biopsy on the neck should not be 
performed as long as: 

−− FNABs have shown to be nondiagnostic.
−− FNABs are suggestive of malignant lymphoma.
−− The search for an occult primary tumor provides a ne

gative result.

8.1.6  Tumors of Small Salivary Glands

Oral cavity tumors which are derived from salivary gland 
tissue are covered in Sect. 5.1, “Salivary Glands,” p. 401.

8.2  Brush Cytology  [20, 28]

Indications and General Comments
zz Oral brush biopsy as a noninvasive diagnostic method can 
be helpful in early detection of oral mucosal lesions and 
may be used as a method for population-based screening 
in the oral cavity. Brush cytology may be applied to all 
visible oral lesions, ranging from small spots to large ul-
cerated lesions. However, oral brush biopsy has been 
shown to be most effective for detection of small cancers, 
precancerous lesions, and lesions clinically considered 
benign by mistake. Many of these lesions appear as visi-
ble white, red-white, or red patches (leukoplakia or eryth-
roplakia).
zz Large unsuspicious mucosal areas can be evaluated by 
brushing for screening purposes or the brush technique 
may be applied in addition to a targeted biopsy. One 
should be aware that the brush technique covers expanded 
surface areas, whereas a small-needle biopsy or small sur-
gical biopsies may miss relevant foci [43]. 
zz Positive cytologic results despite negative clinical fin
dings is an indication to refer the patient to a specialized 
clinic where surgical biopsies are performed, followed by 
histopathological analysis. Histopathology remains the 
gold standard for a definitive diagnosis. 
zz Adjunctive methods have proved successful in increasing 
the diagnostic sensitivity of oral brush biopsies up to 
100% (see Sect. 8.4, “Additional Analyses,” p. 565). 

8.2.1  False-Negative Diagnoses [14, 54, 55]

Reasons for a false-negative cancer diagnosis by brushing 
include:

−− The cell material may originate from nonrepresentative 
areas (sampling error).

−− The slides have not been screened carefully enough by 
both cytotechnologists and cytopathologists.

−− Underestimation of cellular changes as being within nor-
mal limits or of reparative regenerative nature.

−− Borderline cell changes that are not sufficiently distinct 
for a definite diagnosis of malignancy. These cases de-
mand further clarification using adjuvant analytical meth-
ods on cytologic material or by surgical biopsy.

False-negative results in histology are mainly caused by 
sampling error and incomplete work-up such as a lack of se-
rial sections.

8.2.2  Practice and Collection of Cells

zz Brush biopsy is easily practicable, inexpensive, noninva-
sive, accurate, and safe. It can be used by dentists in their 
daily practice to clarify the nature of common small oral 
spots that many people occasionally have in their mouth. 
The method requires no anesthesia, causes no pain and 
minimal or no bleeding.
zz A specially designed brush (cytobrush), a wood spatula, 
or a cotton-tipped applicator may be used for collection of 
the specimen [30]. A cotton-tipped device is less recom-
mended and unfeasible in cases where liquid-based pro-
cessing is intended.
zz If cell material is collected by scraping, pseudomem-
branes, masses of thick saliva, and bleeding can be res
ponsible for inadequate samples.
zz Lavage of the mouth and oropharynx followed by  
digital DNA measurement on squamous cells from the 
rinsing fluid has been proposed as a minimally invasive 
screening tool in patients who are at high risk, or for fol-
low-up of patients with successful initial tumor surgery 
[26].

8.3  Processing of the Cell Material

8.3.1  Conventional Smear

Wet-fixed smears are convenient for cytodiagnostic purposes 
on squamous cells. Nuclear details are well preserved and 
Pap-stained cells match nuclear and cytoplasmic structures 
observed in paraffin sections.

Scraped cell material must immediately be smeared on a 
slide and the smears must be fixed within 1–3 s. Slides can be 
dropped into a pot with alcohol-based fixative or a commer-
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cial spray fixative can be used. The smears are routinely Pap-
stained.

8.3.2  Liquid-Based Cytology 
(Cytospin, ThinPrep, SurePath, etc.)  
[ 23, 45] (Figs. 8.1 and 8.11)

The device with the collected cell material is rinsed in a  
vial containing a cell medium. Thin-layer preparations  
can be performed as instructed by the manufacturer. The  
thin layer method is best used by operators who are not fa-
miliar with proper preparation and fixation of direct smears 
[77].

In comparison to conventional smears, liquid-based oral 
cytology has minor advantages with regard to clear back-
ground, monolayer cell preparation, and cell preservation. 
Still, the technique guarantees quantitatively and qualitative-
ly optimal specimens for special investigations, in particular 
for immunocytochemistry, fluorescence in situ hybridiza-
tion, or static DNA cytometry [45].

8.3.3  Microbiopsies

Application of a dermatological curette may allow collection 
of small tissue fragments. These can be used for cytologic 
processing, and as microbiopsies for additional histological 
investigation [46].

8.4  Additional Analyses

DNA Image Cytometry 
zz DNA image cytometry (ICM-DNA) is an adjuvant diag-
nostic procedure to conventional oral cytology having a 
high level of standardization, high objectivity, and high 
diagnostic accuracy. 
DNA ploidy is a biological marker that: 
–	 Increases sensitivity and specificity of oral brush biop-

sies. 
–.	 Improves early detection of precancerous and cance

rous oral lesions.
–	 Can confirm a sole cytological diagnosis of malignan-

cy (Figs. 8.13 and 8.14).
–	 Is exquisitely helpful in clarifying the nature of cyto-

logically equivocal changes on squamous cells, distin-
guishing with high accuracy between premalignant 
(dysplasia) or malignant degeneration and reparative 
atypia (Figs. 8.7–8.12).

–	 May also be helpful in assessing a local relapse of 
squamous cell carcinoma after successful surgical re-
section with tumor-free margins [22].

–	 Eliminates false-negative diagnosis possibly rendered 
by conventional cytology. 

–	 Avoids false-positive light microscopic diagnoses [39, 
41, 54, 57, 59, 66, 76, 79].

zz DNA aneuploidy is a reliable (early) marker for malignant 
transformation of oral squamous cells.
zz DNA ploidy has been reported to be a trustworthy prog-
nostic indicator, superior to histological grading [75].
zz Cytometric DNA quantification may be combined with 
additional morphometric data [51].
zz ICM-DNA standards should be in accordance with con-
sensus statements of the European Society of Analytical 
Cellular Pathology (ESACP) [22A]. At our institution, the 
histogram algorithms have been applied according to the 
ploidy evaluation of other lesions composed of squamous 
epithelium (tumors of the uterine cervix, esophagus, and 
others) [18, 29]: 

DNA diploidy: 
1.8c ≤ DNA index of the stemline (SL) ≤ 2.2c
DNA polyploidy: 
1.8c ≤ SL ≤ 2.2.c  and  3.6c ≤ SL ≤ 4.4c. No 9c excee
ding events 
DNA aneuploidy: 
Aneuploid Stemline: SL < 0.9c , or 1.1c < SL < 1.8c, or 
2.2c < SL < 3.6c,  or SL > 4.4c,  or at least 2 cells > 9c

zz Several reports in the literature refer to flow cytometric 
DNA analysis of cells from oral squamous carcinoma [2, 
47, 69, 80] and leukoplakias [33, 63, 64, 70] regarding 
various biological aspects.

Computer-Assisted Brush Biopsy
Based on various studies, a computer-assisted method has 
recently been proposed as an accurate method to detect ma-
lignant and premalignant oral lesions. Samples of brush bi-
opsies are operated at a specialized laboratory where special-
ly-trained pathologists use highly sophisticated computers to 
help detect abnormal cells. The most widely used technique 
is known as OralCDX analysis [9, 15, 54, 67].
Molecular Genetics
In the future, molecular biological analyses (fluorescence in 
situ hybridization, comparative genomic hybridization, and 
others) may not only enhance early detection of potentially 
malignant cells but also predict the development of recurrent 
oral malignancy. It may further elucidate the relationship 
between aberration and biological behavior of oral SCCs and 
may have an impact on therapeutic modalities [6, 25, 44, 48, 
49, 60, 61, 65].
Immunocytochemistry
zz Antibodies against laminin-5 and MCMs (minichromo-
some maintenance proteins) have recently been reported 
to be promising immunomarkers for early detection of 
oral squamous cell carcinoma and dysplasia on a cyto-
logic platform [13, 28, 68].
zz Immunocytochemical analysis of p53 protein seems to 
yield disappointing results concerning assessment of oral 
precancerous and malignant lesions, and immunocyto-
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chemical results of the p53 protein are reported to have 
relatively poor correlation with p53 gene mutation [27, 
60].

AgNOR Analysis
According to the results of multiple studies, argyrophilic 
nucleolar organizer regions (AgNORs) appear to be of diag-
nostic value in distinguishing between oral dysplastic and 
nondysplastic lesions. AgNOR count appears to also have 
prognostic significance and may influence treatment plan-
ning [7, 50, 53]. 

It has been shown that AgNOR analysis is applicable to 
routine brush specimens in cytologically doubtful cases in 
addition to other methods [58].

8.5  Cytology of Benign Oral Lesions

8.5.1  Normal Epithelial Cells (Fig. 8.1)

zz Normal squamous epithelial cells lining the oral cavity 
closely resemble those found in samples of sputa and the 
cervix/vagina, but oral squamous cells do not exhibit nu-
clear pyknosis. Keratinized squamous cells and their in-
termediate stages are commonly encountered and must 
not necessarily stand for epithelial abnormalities (Fig. 
8.1).
zz Parabasal and possibly basal squamous cells may occur if 
scraping has been vigorously carried out or performed on 
superficially damaged epithelium. 
zz Columnar cells with or without mucus secretion originate 
from the nasopharynx area or from salivary glands.
zz Well-preserved acini from salivary gland tissue may spo-
radically be observed.
zz Lymphocytes may be shed from the tonsillae or from sub- 
or intraepithelial hyperplastic lymph nodes.

8.5.2  Enlargement of Oral Squamous Cells

Enlarged squamous cells are frequently observed in cyto-
logic specimens from the oral cavity due to a mucosal res
ponse to different agents. Significant enlargement of both the 
cytoplasm and nucleus is observed in deficiency diseases 
such as pernicious anemia, iron-deficiency anemia, and in 
tropical sprue [12, 19, 74]. Cell enlargement is also observed 
in patients receiving certain drugs including chemotherapeu-
tics, in patients with mucosal irritations (e.g., from dentures), 
and after local radiation therapy. 

Drug- and radiation-induced cell changes may include bi- 
or multinucleation, slight to pronounced nuclear pleomor-
phism, nuclear pseudoinclusions, giant nucleoli, and cyto-
plasmic vacuolization.

8.5.3  Inflammation, Infections, 
and Cell Alterations

zz Oral mucosa is frequently affected by inflammatory disor-
ders caused by various physical, chemical, and other 
agents. The presence of cells from lower epithelial layers, 
neutrophils, lymphocytes, and histiocytes in cytologic 
specimens supports the presence of an ulcerative process.
zz Epithelial atypias in line with an inflammatory process are 
a common challenge for cytopathologists. The cell chan
ges should not be overestimated as dysplastic (Fig. 8.5). 
ICM-DNA is accepted as an effective method to differen-
tiate between reactive and dysplastic cellular atypia (see 
Sect. 8.4, “DNA Image Cytometry,” p. 565).
zz Infections with bacteria and fungi can be detected on cy-
tologic smears by means of selective staining methods 
such as Gram, PAS, Crocott, and Ziehl-Neelsen stain for 
acid-fast bacilli (Fig. 8.3B). 
zz Morphologic changes in herpes virus-infected cells are 
pathognomonic but, in combination with hyperkeratiniza-
tion, they may be misinterpreted as sign of malignancy by 
unexperienced interpreters (Fig. 8.2 and Fig. 11.3). Cel-
lular changes are described in Sect. 11.2.2.2.5, “Viral In-
fections,” p. 703. As for current cytologic practice, one 
should remember that herpetic stomatitis varies widely in 
its clinical appearance.

Microscopic Features (Figs. 8.3–8.5) 
{{ Hallmarks: The cytoplasm is characterized by abnor-
mal acidophilia and irregularities in shape. 
Nuclei are enlarged but their borders tend to be smooth; 
chromatin pattern is loose but abnormalities may oc-
cur. 
Prominent and multiple nucleoli are infrequent. 
The N/C ratio is frequently increased.

Caution
zz Cellular atypias together with an inflammatory pat-

tern should never be judged as dysplasia or malig-
nancy solely on light microscopic evaluation. Auxil
liary methods may contribute to an accurate 
diagnosis. Static DNA cytometry is helpful in assess-
ing or excluding a precancerous or malignant lesion.
zz Repeated brush biopsies or surgical excision are 

mandatory after an initial ineffective therapeutic ap-
proach.
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8.5.4  Pemphigus Vulgaris [35, 42, 62, 71]

zz Pemphigus vulgaris is a group of mucocutaneous diseases 
of unclear, possibly autoimmune etiology. Pemphigus 
vulgaris is characterized by formation of bullae within the 
epithelium. Involvement of the oral mucosa is common, 
in most patients secondary to skin disorders, but it may 
occur as a primary manifestation as well.
zz Loss of intercellular connections in the stratum spinosum 
of the squamous epithelium (acantholysis) results in de-
creased cellular cohesiveness. Ruptured bullae shed abun-
dant parabasal and basal cells, which can clinically be 
misinterpreted as a malignant lesion.
{{ Microscopic hallmarks: High cellularity of the cyto-
logic samples. Uniform cell pattern composed of small 
squamous cells that exhibit an increased N/C ratio and 
nuclei with distinct individual or multiple irregular 
nucleoli. 
{{ Occasional cell-in-cell arrangement may be seen.
{{ Chromatin texture is generally loose and fairly even; 
irregularities may occur. 
{{ Hyperchromasia is exceptional. 

Caution
zz Acantholytic changes within the squamous epitheli-

um generate activated immature squamous cells 
desquamating in large numbers from the ruptured 
bullae. Erroneous diagnosis of carcinoma is possible. 
Reevaluation of the patient’s clinical history is helpful 
to avoid a misdiagnosis.

8.6  Leukoplakia: 
The Cytodiagnostic Challenge

zz Leukoplakia is defined as a visible white patch that cannot 
be removed by scrapping. The clinical appearance of 
common leukoplakia and leukoplakia caused by prema-
lignant cell changes is almost identical. Detection of leu-
koplakia should be followed by histologic biopsy and/or 
cytologic brushing.
zz The key features of leukoplakia in histologic sections are 
hyperkeratosis and parakeratosis (formation of a thick 
stratum corneum with focal preservation of the nuclei).

Microscopic Features and Differential Diagnosis
The cytological evaluation of brush biopsies from leukopla-
kias is a challenge. The various cell patterns are listed below, 
including differential diagnostic considerations and sugges-
tions for further proceeding:
1.	 Keratinized red-, orange-, or yellow-stained anucleated, 

uniform squamous cells. Occasional bland and regular 
formed nuclei (Fig. 8.6).

Conclusion: The lesion is most likely benign but requires 
clinical observation with cytologic follow-up or surgical 
excision 

2.	 Markedly keratinized anucleated cells reveal some pleo-
morphism and sporadic pearl formation may be observed. 
A few squamous cells contain nuclei with slight irregu-
larities but bland chromatin texture and coloring (Figs. 
8.7–8.10).
Conclusion: Such lesions should not simply be regarded 
as benign. Differential diagnoses range from keratinizing 
squamous cell papilloma or verruca vulgaris to dysplastic 
epithelium, and well-differentiated squamous cell carci-
noma. Proliferative verrucous leukoplakia shows a strong 
predilection for malignant transformation [4]. Nuclear 
dysplasia or malignancy may be assessed or excluded by 
additive analyses (ICM-DNA and others; see Sect. 8.4, p. 
565) in cases where enough well-preserved cells and nu-
clei allow additional tests. Otherwise, a surgical biopsy 
followed by histologic examination is inevitable.

3.	 Distinct cytoplasmic and nuclear pleomorphism. Nuclei 
show indentations and cleaving, the chromatin pattern is 
dense, finely granular or coarse, and hyperchromasia is 
articulate. Nucleoli are variable in size and shape. The 
N/C ratio is increased. The cytoplasm exhibits varying de-
grees of keratinization (Figs. 8.11–8.14) .
Conclusion: Dysplastic premalignant lesion or carcinoma 
in situ; moderately differentiated invasive squamous cell 
carcinoma cannot be excluded. The cytologic diagnosis 
can be verified using a biological marker such as DNA 
ploidy status (see Sect. 8.4, p. 565). Cytomorphologic 
findings demand immediate biopsy or a complete excision 
of the lesion.

Additional Comments
zz Areas in the oral mucosa harboring premalignant or ma-
lignant cells occur not only as leukoplakia, but may also 
occur as white-red plaques –erythroleukoplakia – or red 
plaques – erythroplakia [78].
zz Distinct oral lesions, which may resemble leukoplakia, 
are the white sponge nevus (Fig. 8.7), Darier disease, and 
hereditary benign intraepithelial dyskeratosis. Cell chan
ges of these lesions have been reported to be characteris-
tic; however, they are not specific [36].
zz A small number of selected papers reporting leukoplakia 
and premalignant oral mucosal lesions are cited [1, 10, 56, 
72, 73, 82]. We also refer the reader to the references gi
ven in Sect. 8.4 “Additional Analyses,” p. 565.

Caution
Any grade of nuclear and cytoplasmic atypia in brush 
samples from leukoplakic lesions demands further in-
vestigations, either analysis of nuclear biological prop-
erties or a surgical intervention followed by histologic 
analysis .
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8.7  Squamous Cell Carcinoma 
and Its Variants

8.7.1  Common Squamous Cell Carcinoma

SCC may present as a flat plaque or polypoid excrescence 
that is usually ulcerated.

Microscopic features match those in SCCs from other 
sites of the human body such as esophagus, bronchus, cer-
vix/vagina, penis, etc.

8.7.1.1  Keratinized SCC: Well-Differentiated 
[1] (Fig. 8.15)

It is difficult to separate this malignant neoplasm from 
strongly keratinized benign or dysplastic leukoplakic le-
sions. Cytology alone often miss a conclusive diagnosis.

Microscopic Features
{{ Abundantly keratinized anucleated cells reveal minor 
pleomorphism.
{{ Pearl formation may be observed. 
{{ The cytoplasm generally exhibits bright red and orange 
staining. 
{{ Few squamous cells contain nuclei with minor irregu-
larities of their outline but bland texture and coloring. 

8.7.1.2  SCC: Moderately to Poorly Differentiated

Microscopic Features
{{ Keratinization is much less prominent. The shape of 
individual cancer cells and their degree of maturation 
are extremely variable.
{{ Nuclei are enlarged and exhibit marked pleomorphism. 
Nuclear borders are prominent and irregular. 
{{ Increased N/C ratio.
{{ Hyperchromasia is distinct. Chromatin texture and 
chromatin distribution are irregular.
{{ One or multiple prominent nucleoli.
{{ Anucleated strongly keratinized cells, necrotic debris, 
red blood cells, and leukocytes are found in most of the 
cases.

8.7.2.  Verrucous Carcinoma (Fig. 14.57)

Verrucous carcinoma is a well-differentiated, exophytically 
growing squamous cell carcinoma with wart-like configura-
tion. Verrucous carcinoma has the lowest progressive poten-
tial of all oral SCC subtypes [52]. Cytologically, verrucous 
carcinoma strongly shares morphologic features with the 
common well-differentiated SCC (Sect. 8.7.1.1, above).

Microscopic Features
{{ Like other types of hyperkeratinized SSCs, verrucous 
carcinoma shows abundant keratinized anucleated 
cells comprising some pleomorphism. 
{{ Pearl formation may be observed. 
{{ A few squamous cells contain nuclei with minor irre
gularities of their outline but bland texture and color-
ing.

Caution
Keratinizing squamous cell papilloma, keratoacan-
thoma and verruca vulgaris are difficult to differentiate 
from keratinized SCC using cytopathological features 
alone. DNA ploidy measurement may be helpful in as-
sessing the biological potential of the disorder [34, 40].

8.7.3  Lymphoepithelial Carcinoma 
[8, 16, 17] (Fig. 5.82)

Lymphoepithelial carcinoma (LEC) is an undifferentiated 
squamous cell carcinoma accompanied by a prominent lym-
phoplasmacytic infiltrate. 

LEC was initially described in the nasopharynx; outside 
this typical site the tumor is extremely rare. The cytomor-
phology of the tumor is identical to those arising in other 
organs.

Microscopic Features
{{ Hallmarks: Syncytial sheets of large undifferentiated 
malignant cells comprising vesicular and lucid nuclei 
with marked irregular borders. The chromatin structure 
is indistinct. Nucleoli are variable in size and shape. 
The cytoplasm tend to be wide, clear and delicate. 
The background is characterized by a dense lympho-
plasmacytic infiltrate.

Differential Diagnosis
zz Non-Hodgkin lymphoma of the blastic type combined 
with benign lymphoplasmacytic hyperplasia may strongly 
mimic LEC. 
zz Single large carcinoma cells with clear nuclei scattered 
among lymphocytes and plasma cells may be misinter-
preted as benign follicle-center blasts or as activated his-
tiocytes.

8.8  Other Primary Tumors and Metastases 

8.8.1  Granular Cell Tumor (Figs. 1.63 and 1.64)

zz Granular cell tumor is a benign mesenchymal tumor as-
sumed to be of Schwann cell origin. Granular cell tumors 
may arise in many sites of the body, but 50% of these tu-
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mors involve the head and neck region, and the tongue is 
the commonest single site (see also Sect. 1.2.18, p. 26). 
zz Congenital gingival granular cell tumor of the newborn is 
a rare benign tumor, also referred to as congenital epulis. 
zz Granular cell tumor has a distinctive cytomorphologic ap-
pearance that permits a definite diagnosis [32, 81].

Microscopic Features, Immunocytochemistry,  
and Cytochemistry

{{ Hallmarks: Cytologic specimens are highly cellular, 
composed of uniform large cells with ill-defined bor-
ders and abundant, finely granular cytoplasm. 
Cells are single or grouped, and are fragile with a back-
ground of granular material. 
The nuclei are small and may be eccentrically posi-
tioned with bland granular chromatin. Nucleoli are in-
conspicuous.

Tumor cells stain immunocytochemically positive for S100 
protein, neuron-specific enolase, and vimentin. Cytoplasmic 
granules are PAS-positive and diastase-resistant [32].

Differential Diagnosis
Granular tumor cells may be misinterpreted as foamy cells 
from cystic fluid, cells from metastatic renal cell carcinoma, 
or malignant melanoma.

8.8.2  Rare Primary Tumors of the Oral Cavity 
and Oropharynx

zz Cytologic features and differential diagnostic aspects of 
basaloid squamous cell carcinoma and spindle cell SCC 
are presented in Sect. 14.2.6, “SCC and Its Variants,” p. 
899, and elsewhere in this book. 
zz Adenosquamous carcinoma, giant cell carcinoma, and 
small-cell carcinoma are rare entities; their pathomorpho-
logic features are discussed elsewhere.
zz Primary malignant melanoma, primary extranodal malig-
nant lymphoma, and benign and malignant soft tissue tu-
mors are exceptionally encountered in routine cytologic 
practice.

8.8.3  Metastases 

Metastases to oral soft tissues are extremely rare. Most com-
mon primary tumor sites have been reported to be the lung, 
kidney, and skin in males and the breast in females. The 
commonest site of secondary tumors is the gingiva.
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Fig. 8.1  Squamous cells exfoliated from normal buccal mucosa.
Benign nonkeratinized and keratinized squamous cells against a clean background (brush 
cytology, ThinPrep preparation, Pap stain, lower magnification).

Fig. 8.2  Herpes virus-infected cells versus squamous cell carcinoma.
A 21-year-old woman presented with oral leukoplakia suggestive of candidiasis. Targeted 
brushing of a buccal-palatine lesion reveals cell changes due to herpes virus infection: multi-
nucleated squamous cells exhibit characteristic nuclear features (arrows). Herpetic stomatitis 
may be attended by marked hyperkeratinization (right), which can mislead to a diagnosis 
of squamous cell carcinoma (oral brush smear, Pap stain, high magnification). See also Fig. 
11.3B.
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Figs. 8.3–8.5  Reactive/reparative cell changes in squamous cells.
Oral brush biopsies of three patients with oral infections with bacteria and/or fungi. Brushing 
material was directly smeared and Pap-stained.

Fig. 8.3A, B  (case #1) A patient with oral candidiasis yields slightly abnormal cytology. 
A Irregularly shaped squamous cells. The cytoplasm shows abnormal acidophilia and peri-
nuclear clearing (arrows), but nuclei have bland appearance (low magnification). It is very 
difficult to identify fungi on routinely stained smears. B Silver stain (Grocott) unveils hyphae 
close to squamous cells.

Fig. 8.4  (case #2) Another patient presents with an oral infection of mixed type (bacteria 
and fungi). The background of the smear contains neutrophils. Squamous cells show discol-
oration, enlarged and notedly degenerated nuclei (shadowy appearance, vacuoles, karyor-
rhexis) (high magnification).

Fig. 8.5  (case #3) A third patient with acute oral infection of the mixed type. Detail of squa-
mous cells shows mild nuclear irregularities, perinuclear clearing (arrows), and occasionally 
enlarged nuclei (upper right). Background (not shown) is composed of neutrophils, bacteria, 
and fungi.
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Figs. 8.6–8.15  Leukoplakia: cytologic challenge and ICM-DNA as an adjuvant diag-
nostic tool.
Oral brush biopsies originating from different leukoplakic lesions in six patients. Cytologic 
features are demonstrated by means of direct brush smears and liquid-based specimens that 
have been Pap-stained. Cytology, cytometric results, and the final diagnoses are presented.

Fig. 8.6  (case #1) Numerous anucleated squamous cells. A minority of squames reveal bland 
nuclei (high magnification).
Cytologic diagnosis: Hyperkeratosis.
Final diagnosis: Benign hyperkeratosis.

Figs. 8.7 and 8.8  (case #2) Clinical diagnosis of white sponge nevus was established in a 
21-year-old man. Hypercellular direct smears and ThinPrep specimens could be obtained by 
brushing. 

Fig. 8.7A  Lower magnification reveals numerous strongly keratinized squamous cells. Tran-
sition to parakeratosis and mild nuclear atypia are also present. B A pearl formation of ke-
ratinized squames is shown in detail. C Sporadic clearly atypical nuclei (irregular outline, 
deep staining, high N/C ratio) are detected in extremely high magnification (lower left) (oil 
immersion, ×100).
 
Fig. 8.8  Image cytometric DNA analysis provides a diploid histogram (Pap-prestained Feul-
gen stain, AutoCyte). 
Cytologic diagnosis supported by DNA cytometric result: Hyperplastic oral mucosal epithe-
lium (acanthosis) including reactive changes of the squamous cells.
Excisional biopsy: White sponge nevus.  
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Figs. 8.9 and 8.10  (case #3) Leukoplakia detected in the buccal mucosa of a middle-aged 
man.

Fig. 8.9A  Lower magnification displays numerous nucleated and anucleated squames ex-
hibiting abnormal polyhedral cytoplasm; keratinization is frequently encountered. B High 
magnification shows irregular nuclear outline, nuclear hyperchromasia, and higher N/C ratio 
(arrows). 

Fig. 8.10  Image cytometric evaluation of DNA ploidy provided aneuploidy. A conside
rable number of aneuploid single cells (particularly in the 3c area) and two cells > 9c (Pap-
prestained Feulgen stain, Ahrens Cytometrie-System).
Cytologic diagnosis supported by DNA cytometric result: Dysplastic squamous epithelium.
Follow-up: No histologic examination. The patient was lost to further follow-up.

Cellular atypias in Fig. 8.7C (benign lesion) are less pronounced than those in Fig. 8.9B 
(dysplastic lesion), which contains more anucleated cells, more pronounced nuclear ir-
regularities, and more cells with evidence of a high N/C ratio. 
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Figs. 8.11 and 8.12  (case #4) A 34-year-old man with an excessive consumption of tobacco 
and alcohol presented with leukoplakia at the root of the tongue. Cytomorphology is shown 
in detail (ThinPrep method).

Fig. 8.11A  Strongly atypical nuclei in keratinized squamous cells. B Strongly atypical nuc
lei in nonkeratinized squamous cells. C Pleomorphic keratinized anucleated squames. 

Fig. 8.12  Aneuploid DNA distribution pattern. Two aneuploid stemlines in the 3c and 5c 
area, three nuclei with a DNA content > 9c (Pap-prestained Feulgen stain, AutoCyte).
Standard cytology and DNA image cytometry established severe dysplasia of squamous epi-
thelium. Still, both these methods are not efficient to exclude invasive SCC.
Tissue diagnosis (excisional biopsy): Severe dysplasia.  
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Figs. 8.13 and 8.14  (case #5) A 73-year-old man presented with a focal whitish lesion in the 
oral mucosa combined with a nodular submucous swelling.

Fig. 8.13A  Parakeratotic, strongly keratinized squames showing atypical dark staining nuc
lei (high magnification). B Irregular compact cluster composed of highly atypical immature 
squamous cells (high magnification). Attention should be paid to more pronounced cellular 
atypias and more disordered cytoarchitecture compared to the cell pattern depicted in Fig. 
8.11B.

Fig. 8.14  Aneuploid DNA distribution pattern. Aneuploid stemline in the 3c area and bet
ween 5c and 6c (Pap-prestained Feulgen stain, AutoCyte).
Standard cytology suggested squamous cell carcinoma. Results from DNA image cytometry 
are consistent with both dysplastic and invasive malignant squamous lesion.
Tissue diagnosis (excisional biopsy): Squamous cell carcinoma. 

Fig. 8.15A, B  (case #6) An 87-year-old man presented with a single leukoplakia at his 
tongue. A Extremely keratinizing and pleomorphic anucleated squames suggest keratinized 
squamous cell carcinoma (high magnification). B But mild nuclear atypias depicted in this 
figure make a cytologic diagnosis challenging (high magnification).
Tentative cytologic diagnosis: Most likely well-differentiated keratinized squamous cell car-
cinoma.
Tissue diagnosis (excisional biopsy): Squamous cell carcinoma, moderately differentiated.
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Section 9.1 
Liver 

Introduction

Normal Findings

Benign Lesions and Tumors

Equivocal and Premalignant Lesions

9.1.1  Introduction

General Comments
zz Naked nuclei are hardly ever encountered in nonneoplas-
tic liver lesions as compared with liver cell adenoma 
(Sect. 9.1.9.1, p. 591) and malignant liver disorders (Sect. 
9.2, p. 604). 
zz Kupffer cells appear as macrophages exhibiting variable 
size and varying phagocytic activity.
zz Groups of mesothelial cells from the peritoneal or pleural 
coat may sometimes be admixed in liver FNA samples. 
The mesothelial sheets are monolayered and the nuclei 
are widely spaced with evenly and finely dispersed chro-
matin. The N/C ratio is low (Figs. 9.1 and 9.2).
zz An overview of aspiration cytology of the liver is pre-
sented by Guy and Ballo [17]. 

Caution
Sheets of activated mesothelial cells exhibiting large ir-
regular nuclei with distinct nucleoli could possibly lead 
to an erroneous diagnosis of cancer.

9.1.1.1  Laboratory and Diagnostic Techniques 
(Selected Items)

Different methods to prepare the aspirated cell sample are 
available in addition to the conventional direct smear tech-
nique. The various techniques are described in several chap-
ters of this book, e.g., Sects. 1.1.2, and 1.1.4, p. 4.

9.1.1.1.1  Liquid-Based Cytology (Cytospin, 
ThinPrep, SurePath, and Others)
zz The processing of FNAB liver specimens using liquid-
based methodology offers an ideal diagnostic tool espe-
cially for bloody aspirates by providing a solution lysing 
erythrocytes.
zz Liquid-based technology is superior to conventional 
smears with respect to the adequacy of the sample, cell 
preservation, cell recognition, absence of red blood cells, 
and background quality. Furthermore, liquid-based cyto
logy, with the advantage of additional cell preparations 
for ancillary techniques, renders superior results in terms 
of immunohistochemistry, ploidy analysis (ICM-DNA), 
and molecular biology.
zz Microscopic screening is easier and less time-consuming. 
zz Comparing liquid-based and conventional cytology,  
diagnostic accuracy is equal even though certain tumors 
yield a pathognomonic cell pattern in conventional smears 
that may be vague or missing in liquid-based prepara-
tions.

9.1.1.1.2  Cell-Block Technique 
The value of cell blocks produced from cytologic specimens 
depends on the type and amount of cytologic material that is 
available and is a matter of individual preference for  
this technique. The cell-block technique may be recom-
mended for all the liver aspirates providing extremely cellu-
lar material such as hepatocellular carcinoma and metastatic 
tumors.
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9.1.1.1.3  Imaging and Endosonographic FNAB 
of Hepatic Lesions
zz Endosonography increases the chance of discerning small 
liver lesions, which is reported to be important informa-
tion in patients being considered for liver transplantation 
[51], and endosonography-guided aspiration is an ade-
quate method to resolve small hepatic lesions. In contrast, 
current diagnostic imaging modalities such as computed 
tomography and magnetic resonance imaging often miss 
small lesions.
zz Percutaneous and endosonographic FNAB samples from 
very small lesions may constitute a particular challenge 
for cytopathologists due to scarcity of the aspirated cel-
lular material.

9.1.2  Normal Liver Parenchyma (Fig. 9.3)

Microscopic Features
{{ Normal hepatocytes usually occur as polygonal cells 
that are arranged in monolayered sheets.
{{ The nuclei are round, showing distinct smooth mem-
brane and variation in size. Binucleation and nuclear 
inclusions frequently occur. 
{{ Frequent conspicuous nucleoli.
{{ Fine and loose chromatin pattern. 
{{ Abundant well-defined granular cytoplasm contains 
variable amounts of lipofuscin pigment. 
{{ Fragments of bile ductules appear as tightly packed tu-
bular clusters composed of small cuboid and columnar 
cells, occasionally palisading.

Caution
zz Variable nuclear size and deep nuclear staining of 

benign hepatocytes are due to DNA polyploidization 
(repeated doubling of euploid DNA amounts).
zz With the Pap staining procedure, the typical cyto-

plasmic granulation may appear eosinophilic, cyano-
philic, or grey-blue depending on the technical and 
chemical prerequisites of the staining process.
zz Sinusoidal endothelial cells are difficult to distin-

guish in FNAB samples from normal liver parenchy-
ma.

9.1.3  Fatty Liver / Steatosis (Fig. 9.4)

Sharply demarcated steatotic liver areas may mimic a neo-
plastic lesion in routine imaging studies. Such findings are 
often followed by FNAB in order to reach morphologic cla
rification. In unfixed smears, hepatocytes contain variably 
sized empty cytoplasmic vacuoles staining red using the oil 
red staining technique.

Microscopic Features
{{ Enlarged hepatocytes show medium-sized and large 
cytoplasmic vacuoles.
{{ The nuclei are marginalized.

9.1.4  Pigments in Benign Hepatocytes  
(Fig. 9.3B)

−− Lipofuscin (Fig. 9.3B) is a pale golden brown finely gra
nular pigment existing in nearly all hepatocytes. It is con-
sidered one of the aging pigments with deposits in many 
organs; but impressing amounts of lipofuscin both in pa-
renchyma cells and prominent Kupffer cells may be ob-
served in combination with different hepatic lesions.

−− Bile. Intracytoplasmic bile deposits can be identified in 
cytologic preparations. Large amounts of bile plugs may 
suggest a mechanical obstruction of the biliary tree.

−− Hemosiderin. Small numbers of hemosiderin granules are 
found in hepatocytes of many normal livers and in a vari-
ety of hepatic disorders. 
Hemosiderin storage is readily discernible in MGG- and 
Pap-stained smears: the elements are large and coarse, ex-
hibiting a polymorphous shape. They stain browner than 
bile pigment using the MGG technique and appear as a 
prominent dirty greenish-brown conglomerate with the 
Pap staining method. 
A specific iron stain is definitely necessary for proper 
identification. 
Hemochromatosis may be suggested in cases exhibiting 
large numbers of hemosiderin-laden hepatocytes. 

9.1.5  Myeloid Metaplasia (Fig. 15.102)

General Comments
Myeloid metaplasia belongs to the list of potential pitfalls in 
FNAB of the liver. Myeloid metaplasia should be recognized 
and communicated to clinicians because this finding may  
refer to a predisposing hematologic abnormality or a pre
existent pathologic condition of the bone marrow. Myeloid 
metaplasia is more reliably recognized in MGG- or Diff
Quik-stained smears than in Pap staining.

Microscopic Features and Differential Diagnosis [5] 
{{ A hallmark of myelogenic metaplasia is the mega-
karyocyte, unfortunately available in a minority of cy-
tologic samples. Megakaryocytes appear as large cells 
with multilobated or multisegmented dark nuclei and 
abundant cytoplasm. The chromatin is thinly dispersed. 
Nucleoli are practically absent.

Even though megakaryocytes show distinct polymorphism, 
the overall cellular characteristics should prevent a misinter-
pretation of malignancy.
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The atypical immature cells of metaplastic myeloid disor-
ders could lead to a false diagnosis of carcinoma or myelo-
genic sarcoma. However, both carcinoma and sarcoma pre
sent with distinct malignant cellular features.We refer the 
reader to Sects. 15.3.22 and 15.3.23, “Myeloproliferative 
Disorders,” p. 975.

9.1.6  Inflammation / Infection (Fig. 9.5)

9.1.6.1  Abscess

{{ Varying inflammatory infiltrates composed of granulo-
cytes, lymphocytes, and histiocytes are interspersed 
with detritus and necrotic material.

Gram, Giemsa, PAS, and Crocott stains are appropriate in 
order to visualize bacteria, parasites, and fungi, although hy-
phae may also be clearly recognizable using the Papanico-
laou staining procedure (Fig. 9.5).

Amebic Liver Disease
Amebic liver disease is usually diagnosed in patients with a 
history of exposure in an endemic area. Abscess results 
mainly from primary infection in the colon by Entamoeba 
histolytica. From the circulation, protozoa are filtered in the 
liver forming abscesses. 

Based on our experience, there is little chance of detecting 
trophozoites of Entamoeba histolytica in cytologic samples 
from the abscess cavity where the parasites are completely 
destroyed, i.e., the fine-needle aspirate should be carried out 
on the peripheral areas of the lesion. In either case, a careful 
search for trophozoites is indispensable.

Microscopic Features
{{ The pathogens display pretty typical morphologic fea-
tures: large, round, foamy elements with ingested red 
blood cells. 
{{ Eccentric round nuclei are sporadically observed, ex-
hibiting a small dark center that stains positive with 
periodic acid-Schiff reagent [1].

9.1.6.2  Chronic and Viral Hepatitis (Fig. 9.6)

FNAB is rarely used with patients suffering from chronic or 
viral hepatitis. 

Both a monomorphic or polymorphic population of lym-
phoid cells must raise suspicion of low-grade malignant non-
Hodgkin lymphoma (NHL). If enumeration of B and T lym-
phocytes (Fig. 9.6B and 9.6C) is not diagnostic, PCR in 
combination with fragment analysis of nuclear DNA extrac
ted from cells of a cytologic sample is essential to establish 
clonality (benign versus malignant lymphoid cell popula-
tion). 

9.1.6.3  Granulomas 

Granulomas in the liver may have different etiologies: 
−− Infections.
−− Drug sensitivity.
−− Foreign-body reaction due to talc crystals and other for-

eign bodies.
−− Neoplasms.
−− Immunodeficiency.
−− Sarcoidosis [37]. 

Microscopic Features
{{ The basic cell pattern consists of histiocytes/epitheli-
oid cells, multinucleated histiocytes/Langhans giant 
cells, lymphocytes, and microfragments of granuloma-
tous tissue.

9.1.6.3.1  Infection
Cytologic diagnosis of infectious granulomas is based on the 
identification of organisms using special staining methods.

9.1.6.3.2  Caseating Granulomatosis
Most cases of caseating granulomatosis are due to Mycobac-
terium tuberculosis, morphologically characterized by gra
nular debris. Epithelioid cells are usually present as well 
(Fig. 15.20) (for further information, see Sect. 2.1.6.1, p. 
116). If mycobacteriosis is suspected a search for acid-fast 
bacilli by Ziehl-Neelsen staining can contribute to a positive 
cytologic diagnosis (Fig. 2.18B). In each case, medically im-
portant species of mycobacteria should be typed by molecu-
lar methods.

9.1.6.3.3  Foreign-Body Reactions
−− A reaction in the absence of identifiable foreign bodies 

may sporadically be encountered. 
−− Homogeneous and glassy cytoplasmic inclusions in his-

tiocytes/macrophages, optionally refractile, may attract 
attention as the cause of a foreign-body reaction.

−− Talc crystals are composed of magnesium silicate sho
wing strong birefringence under polarized light and are 
often ingested by histiocytic giant cells. 

9.1.6.3.4  Sarcoidosis 
Sarcoidosis is hardly ever accompanied by debris (for further 
information, see Sect. 2.1.3.2.2, p. 111).

9.1.7  Cystic Lesions

9.1.7.1 Congenital Benign Cysts

zz Congenital cysts may appear singly or multiply (grouped 
or disseminated throughout the liver) and are usually of 
the simple type.
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{{ Proteinaceous fluid and foamy histiocytic cells are 
pathognomonic for benign simple liver cysts.

zz Aspirates from  cysts with a well-preserved epithelial 
layer are unusual. A tentative diagnosis as to the histoge-
netic type of such lesions depends on the cell features de-
tected:
{{ Columnar, cuboidal, or flat glandular cells: cystic dis-
order of the bile duct system or cystically dilated bili-
ary microhamartoma (von Meyenburg complexes).
{{ Ciliated cylindric cells: foregut cyst, representing a 
remnant of the cephalic portion of the primitive diges-
tive tube in the embryo [56].
{{ Mesothelial cell sheets: mesothelial cyst, frequently 
originating from the liver surface. It is important to 
avoid an erroneous diagnosis of cancer. Sheets of acti-
vated mesothelial cells exhibiting large irregular nuclei 
with distinct nucleoli could possibly lead to an errone-
ous diagnosis of cancer.

9.1.7.2  Secondary Cysts: Necrotic Malignancy

Central necrotic transformation is a typical outcome of large 
secondary tumors of the liver. Experienced operators are 
used to aspirating material both from the central and mar-
ginal areas of the lesion using image guiding.

Microscopic Features and Differential Diagnosis
{{ Tumor necrosis is characterized by polymorphic eo-
sinophilic and cyanophilic elements strongly varying 
in shape, interspersed with cellular elements exhibiting 
homogeneous apoptotic nuclei. 
{{ An inflammatory component is common. 

Caseating tuberculosis (see Sect. 9.1.6.3.2, p. 589) must al-
ways be kept in mind, though caseous necrosis differs in 
quality from tumor necrosis.

Additional Comment
The measurement of CEA levels by enzyme immunoassay in 
the supernatant after centrifugation of the aspirated fluid is 
helpful in distinguishing between benign and malignant cys-
tic liver lesions [40].

Caution
Large amounts of mucous masses should raise suspi-
cion of a cystic tumor of equivocal malignant potential 
(see Sect. 9.1.10, p. 592) or a malignant neoplasm (see 
Sect. 9.2.4, “Intrahepatic Cholangiocarcinoma,” p. 609).

9.1.7.3  Hydatid Cyst (Echinococcosis) 
 (Figs. 3.17, 9.7, 9.8)

General Comments
zz The larvae of the animal tapeworm Echinococcus reside 
mainly in liver and lungs and produce multiloculated flu-
id-filled cysts. 
zz Echinococcus multilocularis produces multilocular alveo-
lar cysts with exogenous proliferation invading the adja-
cent parenchyma and tissues. Calcifications are frequent 
and an important attribute in imaging diagnosis. 
zz Single, unilocular cyst or multiseptated cysts are caused 
by Echinococcus granulosus.
zz In North America, the classic hydatid disease is caused by 
Echinococcus granulosus, a parasite of dogs and wolfs. 
The fox tapeworm is probably the worst parasite in Cent
ral Europe, increasingly causing echinococcosis of the 
alveolar type. 
zz Hydatid disease is frequently diagnosed in immigrants.
zz In most cases, a specific diagnosis of echinococcosis is 
made by imaging techniques. However, guided fine-need
le aspiration is the method of choice to assess the nature 
of small obscure cystic lesions devoid of calcium depo
sits. 
zz Cystic lesions caused by other mycotic, protozoal, and 
helminth infections are not further discussed in this set-
ting. Single cases are described in many pertinent papers 
and distinguished textbooks, for example in McSween’s 
Pathology of the Liver (2007) [31].

Microscopic Features
{{ The finding of hooks and scolices is diagnostic for hy-
datid disease.
{{ Also pathognomonic is a bloodless sediment smear ex-
hibiting opaque masses in the background, sparse cel-
lular elements, and sporadic hooks. The latter may be 
completely absent (Fig. 9.8).

Caution
zz In cytologic samples with only sparse diagnostic ele-

ments, it is very important to read the smear care-
fully, if necessary even at high magnification in order 
to identify single small hooks. 
zz Furthermore, one has to search for hooks viewed on 

edge (positioned upright on their narrow border), 
masking the tiny barbed hook (Fig. 3.17).
zz Minimal closing of the microscope diaphragm can 

be helpful in detecting sporadic hooks.
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9.1.8  Nonneoplastic Epithelial Lesions 
Presenting as a Mass

9.1.8.1  Cirrhosis (Fig. 9.9)

General Comments
zz Nonneoplastic liver lesions such as liver cirrhosis are fre-
quently accompanied by proliferating hepatocytes form-
ing hyperplastic nodules. The reactive cellular atypias 
may be pronounced, causing serious diagnostic problems 
to an extent that a neoplastic or at least preneoplastic le-
sion cannot be safely excluded. Note that marked varia-
tion of the cellular activity is a strong indicator for a be-
nign regenerative lesion of the liver parenchyma.
zz Active liver cirrhosis can be suspected in cytologic speci-
mens that present with small bile duct fragments and stro-
mal components.

Microscopic Features
Regenerative nodules are characterized by activated hepato-
cytes: 

{{ The cells are often binucleated, exhibiting marked 
variation in size and shape. 
{{ The chromatin is loosely arranged, but occasionally it 
may appear coarsely. 
{{ The nucleoli are large, irregular, and distinct. 
{{ Fragments of stromal tissue are obvious, from case to 
case occurring in varying amounts.
{{ Proliferating bile ducts, inflammatory infiltrates, and 
an active fibroblastic component are encountered, par-
ticularly in active cirrhosis.

9.1.8.2  Focal Nodular Hyperplasia 
(Figs. 9.10 and 9.11)

Etiology and General Comments 
zz Focal nodular hyperplasia (FNH) is a benign pseudotu-
mor. The association of FNH with the use of oral contra-
ceptives has been postulated in many reports [30].
zz FNH can occur in anyone at any age; however, it occurs 
most commonly in women between the forth and the sixth 
decade of life.
zz The lesion is increasingly being diagnosed through wide-
spread screening using sonography, computed tomogra-
phy, and magnetic resonance imaging in patients with 
nonspecific abdominal symptoms. Since many of the ima
ge findings are presumed to be malignant, FNAB is fre-
quently used in daily practice as an initial diagnostic tool.

Microscopic Features and Differential Diagnosis
{{ Hallmark: Small sheets of normal-appearing hepato-
cytes intermingled with fibrous tissue and activated 
fibroblasts.

{{ Tubular fragments or small clusters of bile duct epithe-
lium revealing activated nuclei. 
{{ Mitotic activity is absent. 

Caution
zz The diagnosis of FNH will be difficult in cases where 

the mesenchymal elements are underrepresented; 
the overall cell pattern may mimic normal liver pa-
renchyma.
zz The classic cell pattern of FNH shares many cytologic 

features with liver cirrhosis.

9.1.9  Benign Epithelial Tumors 

9.1.9.1  Liver Cell Adenoma / Hepatocellular 
Adenoma [30] (Fig. 9.12)

Etiology and General Comments 
zz Hepatocellular adenoma (HCA) is a rare benign tumor of 
the liver that appears almost exclusively in women over 
30 years of age with oral contraceptive intake longer than 
5 years [46]. 
zz Malignant alteration of the tumor has been reported in 
rare instances [4].
zz Distinguishing between a benign hepatocellular neoplasia 
and well-differentiated hepatocellular carcinoma (HCC) 
is a well-known diagnostic problem (see also “Additional 
Analyses”, below). 

Microscopic Features
{{ Hallmarks: Cell-rich aspirate. Three-dimensional clus-
tering of benign hepatocytes and numerous single 
stripped nuclei. The nuclei are regular and round show-
ing smooth borders; they are frequently patternless and 
pale. The nucleoli are round appearing distinct.
Bile ducts are definitely not a component of liver cell 
adenomas.
{{ Thin walled vascular channels and sinusoids may ap-
pear within the epithelial fragments, but they are diffi-
cult to identify in cytologic preparations. However, the 
immunocytochemically positive endothelial cell pat-
tern contrasts strongly with that of HCCs (see chapter 
9.2.”Liver - malignant lesions”, section 9.2.7, p. 610). 
{{ Cytoplasmic pigmentation may sporadically be ob-
served.
{{ Degenerative changes may be present, including apop-
totic bodies, necrosis, hemorrhages, and scar tissue 
containing hemosiderin-laden macrophages. 

Differential Diagnosis
zz Cytologically, the distinction between HCA exhibiting a 
certain polymorphism of the hepatocytes and regenerative 
parenchymal nodules is not possible.
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zz On the other hand, hepatocytes showing any nuclear poly-
morphism, a high N/C ratio, and irregular prominent pleo-
morphic nucleoli should raise the possibility of liver cell 
dysplasia or well-differentiated HHC (see also “Addition-
al Analyses”, below and Sect. 9.2.1, “HCC,” p. 604). 
A differential diagnostic synopsis on this subject is given 
in Table 9.1.1.

Caution
HCA exhibiting pleomorphic cells and dysplastic nuclei 
can be seen in patients using oral contraceptives over a 
long period of time [53].

Additional Analyses
Immunocytochemistry
A few reports in the literature emphasize the difference in 
immunoreactivity of sinusoids in various benign and malig-
nant hepatocellular lesions using different antibodies. Anti-
CD34 has proved to be a valuable antibody in distinguishing 
well-differentiated HCC from nonneoplastic and regenera-
tive lesions [12, 48].
Molecular Genetics
A few recent reports combine genotype (mutation of hepato-
cyte-related genes) and phenotype of hepatocellular adeno-
ma in order to create a new histologic/molecular classifica-
tion, which should identify adenomas at an increased risk of 
malignant transformation [2, 66].
Enzyme Immunoassay
In cases of a cystic adenomatous lesion, the measurement  
of CEA levels by enzyme immunoassay in the supernatant 
after centrifugation of the aspirated fluid is helpful in distin-
guishing between benign and malignant cystic liver lesions 
[40].

9.1.9.2  Noncystic Benign Cholangiocellular 
Tumors (Fig. 9.13)

This tumor group includes bile duct adenoma, biliary micro-
hamartoma (von Meyenburg complex), biliary adenofibro-
ma, and biliary papillomatosis.

Microscopic Features and Comments
{{ Hallmarks: Benign cuboidal to columnar epithelial 
cells with uniform nuclei and absence of mitoses. 
{{ Focal mucin production and polypoid or papillary for-
mations may be encountered. 
{{ Varying amounts of stromal tissue.

Marked stromal tissue components could prevent successful 
aspiration of an ample number of cells. 

Caution
Both mucin production and papillary elements should 
definitely raise suspicion of malignancy; further investi-
gations are necessary (see Sect. 9.1.10).

9.1.10  Cholangiocellular Tumors  
of Equivocal Malignant Potential: 
Biliary Mucinous Cystadenoma and 
Biliary Papillomatosis
The malignant transformation of mucinous cystadenoma 
[10, 63] and biliary papillomatosis [14, 55] is a well-known 
complication. These tumors should be considered low-grade 
malignancies and therefore a correct interpretation in cyto-
logic samples is of utmost importance; just a few atypical 
cells may indicate an increased malignant potential. 

Few reports are found in the literature concerning FNAB 
of intrahepatic borderline tumors [54] (see also Sect. 10.1.7, 
“Neoplastic Cysts,” p. 640).

Table 9.1.1  Cytologic differential diagnosis of liver cell adenoma and hepatocellular carcinoma

Feature HCA Well-differentiated HCC

Sheets Mono- or multilayered –	 Trabecular, acinar, pseudoglandular
–	 Sheets with antler-horn structure

Nuclei Round, regular, smooth-bordered, and 
pale

–	 Irregular in size and shape,
–	 Indentations

Chromatin –	 Finely granular
–	 Occasionally patternless

Dense, granular, irregular

Nucleoli Round but variable in size Prominent and often irregular

N/C ratio Low Moderate to high

Mitoses Absent Often present

Endothelial cells Typical endothelial cell pattern
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Microscopic Features
{{ Cuboidal and columnar cells occur singly or grouped 
in dense clusters.
{{ Benign round to oval nuclei of varying size with dis-
tinct nucleoli is an indicator of proliferative activity.
{{ Cellular degeneration and hemorrhage combined with 
cystic background and an inflammatory component 
may be encountered.
{{ Mucinous cystadenomas exhibit abundant mucinous 
background material and scattered single cells showing 
mucin-laden cytoplasm.
{{ Biliary papillomatosis: Slender papillae with delicate 
fibrovascular stalks and palisade arrangement of the 
columnar epithelial cells allow an unequivocal diagno-
sis. 
{{ Epithelial atypia/dysplasia is characterized by cellular 
enlargement, nuclear polymorphism, nuclear hyper-
chromasia, multilayers, loss of cellular polarity, pseu-
dostratification, and mitoses.

Additional Comments
zz Malignant transformation is supported by atypical/dys-
plastic changes in parts of the epithelial cell component. 
True dysplastic cell changes emphasizing malignant 
transformation are difficult to assess by light microscopy 
alone; assessing a quantitative DNA distribution pattern 
may be helpful in this respect [16].
zz Individual degenerative epithelial cells comprising indis-
tinct nuclei and large vacuolized cytoplasm may resemble 
histiocytes. 
zz The abnormal cell features closely resemble those of mu-
cinous neoplasms of the pancreatic duct system. Zen et al. 
concluded that at least biliary papillary tumors may be the 
counterpart of intraductal papillary mucinous neoplasm 
of the pancreas [65].

Additional Analyses
Immunocytochemistry
Immunocytochemical analysis with antibodies for pancyto-
keratin (epithelial cells) and CD68 (histiocytes) can easily 
elucidate the nature of degenerating cellular elements, pro-
vided that degeneration has not progressed considerably.
ICM-DNA
DNA aneuploidy is associated with dysplastic cell changes 
suggesting increasing malignant potential. More information 
is provided in Sect. 10.2.3.2, p. 681.
Enzyme Immunoassay 
A simultaneous measurement of CEA levels in the centri-
fuged supernatant by an enzyme immunoassay enhances the 
sensitivity of FNAB in the detection of (pre)malignant cystic 
lesions [40]. 

Caution
Proper classification of degenerate cellular elements 
may be a challenge, especially in lesions with cystic 
changes. Degenerating epithelial cells exhibiting large 
vacuolated cytoplasm and an irregular nuclear outline 
may resemble histiocytes. 

9.1.11  Liver Cell Dysplasia (Fig. 9.14)

By aspiration cytology, it is difficult to distinguish between 
regenerative liver parenchyma, liver cell dysplasia, and he-
patocellular carcinoma. In this regard, Lin et al. proposed a 
cytologic scoring system using the resulting score to distin-
guish dysplasia from hepatocellular carcinoma.

Microscopic Features and Differential Diagnosis
{{ Dysplasia of the large-cell type: Medium-sized and 
large hepatocytes exhibiting nuclear pleomorphism, a 
high N/C ratio, dense irregular chromatin, and pleo-
morphic nucleoli are intermingled with benign and  
regenerative hepatocytes. Differential diagnostic 
considerations include regenerative hepatic nodule, 
polymorphic liver cell adenoma, and well-differentiat-
ed HCC (see Sect. 9.2.1.1, p. 605).
{{ Dysplasia of the small-cell type: Atypical small hepa-
tocytes appear in microtrabecular and acinar arrange-
ment. The morphology of the atypical hepatocytes re-
sembles that of small-cell malignant tumors. An 
accurate diagnosis based on cytologic features alone is 
very difficult (see also Sect. 9.2.2.2, “HCC of the 
Small-Cell Type,” p. 607).

Additional Comments and DNA Ploidy 
zz Liver cell dysplasia of both types mentioned above is one 
of the risk factors for HCC development [25, 27].
zz Determination of the DNA ploidy pattern may be helpful 
in defining dysplastic cell changes. It has been shown that 
true liver cell dysplasia is associated with an aneuploid 
DNA distribution pattern [11].

9.1.12  Rare Benign Primary Liver Tumors 

zz It is expected that more exceptional benign tumor entities 
will be encountered in the future due to increased use of 
image-guided FNAB of the liver. Some of these lesions 
are worth mentioning because aspiration cytology may be 
helpful as an initial diagnostic tool. A few selected entities 
are briefly discussed below.
zz A first-line cytologic diagnosis would be important, al-
lowing conservative clinical management in asympto
matic patients and in surgical high-risk patients. 



9

9

594 Chapter  9    Liver

zz A comprehensive overview of the histomorphology of 
rare hepatic lesions is available in the corresponding Atlas 
of the Armed Forces Institute of Pathology [20].

9.1.12.1  Cavernous Hemangioma 

Microscopic Features
{{ Bloody aspirates.
{{ Groups of stromal cells occasionally showing nuclear 
pleomorphism.
{{ Rare endothelial cells. 

A definite cytologic diagnosis is only possible in the context 
of imaging study results.

9.1.12.2  Angiomyolipoma [22, 47, 49]

Microscopic Features
{{ Cytologic aspirates contain clusters of cells with arbo-
rizing intersecting endothelium. 
{{ Smooth muscle cells: atypical cells exhibit enlarged 
nuclei, macronucleoli, and usually.
{{ Intranuclear cytoplasmic inclusions. 
{{ No mitotic figures. 

Immunocytochemistry 
Staining for HMB-45 and smooth muscle actin (SMA) ex-
hibits strong positivity.

9.1.12.3  Myelolipoma 
{{ The cellular specimen demonstrating trilineage hema-
topoiesis and a variable amount of mature adipose tis-
sue. 

9.1.12.4  Dermoid Cyst
{{ The aspirate consists of scanty keratinous material and 
anucleated squamous cells.

9.1.13  Further Reading 

The references are listed at the end of Sect. 9.2, p. 611.
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Figs. 9.1 and 9.2 Mesothelial cells: contaminant from the needle track.

Fig. 9.1  (case #1) A dissociating flat sheet of activated mesothelial cells in a patient with a 
history of long-standing cirrhosis. Note some mesothelial cells exhibiting bar-like intracy-
toplasmic refractile immunoglobulin deposits (arrows) (transcutaneous FNAB of liver, con-
ventional smear, Pap stain, high magnification).

Fig. 9.2  (case #2) Almost identical appearance of an aspirated mesothelial cell sheet in liq-
uid-based preparation. Lymphocytes in the background (upper left and top) (transcutaneous 
FNAB of liver, ThinPrep, Pap stain, high magnification).

Fig. 9.3A, B  Normal liver parenchyma.
FNAB of a 75-year-old woman’s liver (direct smear, Pap stain). A Low magnification reveals 
numerous sheets of benign hepatocytes, variation in nuclear size and abundance of cytoplasm 
are obvious. An epithelial sheet originating from a small bile duct (arrows) and loose connec-
tive tissue (arrowhead) are also present. B Benign liver cells in detail. Variable nuclear size 
and abundant heavily granulated cytoplasm. Centrally placed nuclei show loose chromatin, 
sharply delineated inclusions, and prominent nucleoli. Binucleation is common. Nuclear en-
largement and dark staining are due to DNA polyploidization. Bright golden cytoplasmic 
granules (e.g., lower left) represent lipofuscin.

Fig. 9.4  Liver steatosis.
Sheets of benign hepatocytes. Nuclei are displaced to the cellular margin by well-defined 
empty cytoplasmic vacuoles of varying size (FNAB of liver, direct smear, Pap stain, lower 
magnification).
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Fig. 9.5  Abscess.
A 17-year-old man presenting with a history of aplasia of his bone marrow and a recently 
detected hepatic mass. Transcutaneous FNAB was performed. Hyphae scattered in a puru-
lent background are readily distinguishable using the Papnicolaou staining technique (direct 
smear, higher magnification). 

Fig. 9.6A–C  Lymphocytosis.
Imaging provided a vague hepatic lesion in the liver of an elderly woman. US-guided trans-
cutaneous FNAB of the liver was performed. Aspirated material was processed using liquid-
based method (ThinPrep) and the Pap staining technique. A Liquid-based specimens show 
numerous small and medium-sized lymphocytes. Note that the large nucleus associated with 
a prominent nucleolus (top) belongs to a degenerating hepatocyte. Immunocytochemical 
characterization of the lymphocytes can exclude a B-cell non-Hodgkin lymphoma. B Enu-
meration of T lymphocytes (CD3: 88% positive cells) (ThinPrep specimen, higher magnifi-
cation). C Enumeration of B lymphocytes (CD20: 12% positive cells) (ThinPrep specimen, 
lower magnification).

Figs. 9.7 and 9.8 Hydatid cyst.
Hepatic echinococcosis in two patients presenting with voluminous cystic liver lesions. Hy-
datid disease was not ranked first in clinical diagnostic consideration. The two fine-needle 
aspirates provided completely different cytologic appearance (direct sediment smears, Pap 
stain).

Fig. 9.7  (case #1) Smears containing numerous scolices (the larval stage of the parasite) that 
exhibit characteristic wreath of hooklets (higher magnification).
Cytologic diagnosis: Hydatid cyst.

Fig. 9.8  (case #2) Bloodless and paucicellular fluid sediment containing opaque masses 
(chitin). Epithelioid cells and histiocytic giant cells were also present (not shown). 
Tentative cytologic diagnosis: Necrotizing epithelioid cell granulomatosis comprising histio-
cytic giant cells. Definite diagnosis requires histologic examination.
Tissue diagnosis: Echinococcus alveolaris associated with pronounced granulomatous in-
flammation.
Comment: The cytologic specimens were completely devoid of pieces from the tapeworm.
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Fig. 9.9A, B  Cirrhosis.
FNAB of a cirrhotic liver. Characteristic microscopic appearance at low- and high-power 
magnification (direct smears, Pap stain). A Low magnification: Polymorphic liver cells (up-
per left) and proliferating bile ductules (arrow) adherent to fragments of fibrotic and sclerotic 
stromal tissue (right). B High magnification: Hepatocytes originating from regenerative pa-
renchyma nodules exhibit marked variation in cell size and nuclear shape. In addition, ex-
treme variability of the nucleoli in size, shape, and number. Small-sized cell clusters, marked 
disparity of the hepatocytes, and the loose chromatin texture are indicators of a benign lesion.

Figs. 9.10 and 9.11 Focal nodular hyperplasia.
Focal nodular hyperplasia in liver aspirates of two patients, both of whom were middle-aged 
women. Direct smears were Pap-stained. The diagnosis was verified in both cases by histo-
logic tissue examination.

Fig. 9.10  (case #1) Very low magnification shows a large fragment of fibrous tissue enca
sing sheets of liver cells and clusters of bile duct cells (the epithelial cells being not in focus 
or obscured).

Fig. 9.11  (case #2) Higher magnification reveals minor irregularities of the hepatocytes 
as compared with the marked cellular polymorphism in cirrhotic livers (compare with Fig. 
9.9B). A strand of fibroblasts and fibrocytes crosses the liver parenchyma (bottom). A small 
ball-like cluster of bile duct cells is encountered at the top (arrow); distinct nucleoli are pres-
ent but can barely be visualized. 
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Fig. 9.12  Liver cell adenoma.
A 77-year-old woman had repeated FNAB of a nodule situated in the right lobe of her liver. 
Direct smears are rich in benign-looking hepatocytes and in a substantial number of stripped 
nuclei. The latter frequently are patternless and pale, sporadically occurring in aggregates. 
Occasional apoptotic changes (Pap stain, higher magnification). Both clinical and cytologic 
findings are consistent with liver cell adenoma. Surgical excision was not performed.

Fig. 9.13  Tumor-forming hyperplasia of bile ductules.
A 69-year-old man presented with a sharply defined nodular lesion in his liver (5 cm in dia
meter). Computed tomography suggested genuine liver tissue. Fine-needle aspirate provides 
numerous large sheets composed of benign uniform cuboidal and columnar epithelial cells in 
regular arrangement. The cell sheets occasionally exhibit papillary features. The nuclei show 
smooth margins and bland chromatin (direct smears, Pap stain, higher magnification). 
Cytology suspected biliary adenoma or hamartoma. Exact tumor typing by cytology alone 
was not possible. 
Neither histologic examination of liver tissue nor surgery were performed.

Fig. 9.14  Liver cell dysplasia.
FNAB of a nodule located in a 46-year-old woman’s liver. Clinical examination and imaging 
studies suggested adenoma or hepatocellular carcinoma. Cellular direct smears exhibit a het-
erogeneous appearance of the hepatocyte population. Cells depicted in the figure represent 
normal hepatocytes, hepatocytes with reactive changes, and dysplastic cells (upper right). 
The latter show nuclear enlargement, irregular outline, and dense chromatin (Pap stain, high 
magnification). 
Cytology: A definite cytologic diagnosis is not possible. Regenerative hepatic nodule, liver 
cell adenoma with atypias, and hepatocellular carcinoma are considered in the differential 
diagnosis.
Tissue diagnosis after liver resection: Liver cell adenoma exhibiting foci of dysplastic epi-
thelium.
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9.2.1  Hepatocellular Carcinoma (Figs. 9.15–9.21)

Etiology
zz Various etiologies have been linked to the development of 
hepatocellular carcinoma (HCC): the most prominent are 
chronic hepatitis B and C virus infections, chronic alcohol 
consumption, and dietary ingestion of high levels of afla-
toxin. In approximately 10% of all HCCs, the etiology 
remains unclear. 
zz However, epidemiologic data suggest that most of the 
cryptogenic HCCs develop due to nonalcoholic steato-
hepatitis. 
zz Cirrhosis from any cause is a predisposing factor for HCC 
and could be considered a premalignant condition. HCC 
is almost exclusively found in cirrhotic hepatitis C virus 
patients, while HCC may be found in hepatitis B virus 
patients with mild or absent cirrhosis [3].

General Comments
zz The prevalence in FNAB specimens of the liver is rough-
ly 40% for HCC, 10% for cholangiocarcinoma, and 50% 
for secondary tumors.
zz Large tumors may comprise areas that are easier to recog-
nize as malignant than others, an indication for extensive 
sampling (performing a high number of needle passes) 
and for the exact reading of all available smears, particu-
larly in cases suggestive of well-differentiated HCC. 
zz The fairly specific serum alpha-fetoprotein (AFP) pro-
vides poor sensitivity for the diagnosis of HCC, especially 
in small well-differentiated tumors. Significant AFP ele-
vation is expected in about 50–60% of all HCC cases. 

zz Hepatic neoplasms rarely occur in children and adoles-
cents; however, primary malignant tumors such as hepa-
toblastoma are distinctly more frequent than benign le-
sions. Regarding cancers, most of them are metastatic: 
Wilms tumor, leukemias, and germ cell tumors.
zz Multifocal growth of HCC is rather frequently encoun-
tered. 
zz Comprehensive overviews pertaining to neoplasms of the 
liver, algorithmic approach, and cytologic diagnosis of 
HCC have been published [15, 58, 59].

Microscopic Features
The microscopic features in cytologic smears listed below 
apply to HCCs of any grade of malignancy.

{{ Hallmarks of malignant hepatocellular tumors:
−− Excessive cellularity, the atypical/malignant cells 

are of the hepatocyte type.
−− Fingerlike ramification of large tumor cell sheets 

(Fig. 9.15).
−− Markedly enlarged nucleoli as compared with be-

nign hepatocytes.
−− Atypical stripped nuclei. Stripped nuclei are hardly 

ever discerned in nonneoplastic liver lesions. The 
presence of atypical naked nuclei is almost con
clusive for the diagnosis of HCC. In conven- 
tional smears, stripped nuclei exhibit a cauliflower 
shape and may typically be arranged in stripes (Fig. 
9.18).

−− Endothelial cells: (1) coating smooth bordered tu-
mor cell clusters or (2) outlining cellular trabeculae 
of irregular thickness or (3) accompanying sinusoi-

Section 9.2 
Liver 

Malignant Lesions

Corresponding Additional Analyses
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dal capillarization of tumor cell sheets [43] (Figs. 
9.16 and 9.19).

{{ Cell-rich smears with large ramified clusters are highly 
suggestive of HCC; they are best seen at low magnifi-
cation and macroscopically. 
{{ Excessive nuclear pseudoinclusions may obscure both 
the typical malignant chromatin pattern and the nucle-
oli, hampering a correct diagnosis (Fig. 9.20).
{{ Clear cell change is due to cytoplasmic glycogen or 
lipid storage. Diffuse clear cell change occurs in about 
10% of all HCC cases [59] (Fig. 9.21).
{{ Cytoplasmic fatty change producing large empty vacu-
oles can mislead to a diagnosis of benign hepatocytes 
from a liver with focal steatosis.
{{ Intracytoplasmic bodies and inclusions may be helpful 
in the diagnostic assessment of HCC:

−− Mallory bodies: Irregular in shape, eosinophilic, pe-
riodic acid-Schiff stain (PAS)-negative. Immunocy-
tochemistry: Positivity with anti-ubiquitin antibo
dies.

−− Globular hyaline bodies: Round and homogeneous, 
PAS-positive. Immunocytochemistry: positive for 
alpha-1-antitrypsin.

−− Pale bodies: Round and amorphous. Immunocyto-
chemistry: Positivity with anti-fibrinogen antibo
dies.

−− Ground glass inclusions: Rarely observed in tumors 
of HbsAg-positive patients.
Immunocytochemistry: Positivity with anti-HbsAg 
antibodies.

{{ Bile pigment is encountered in both HCC and benign 
hepatocytic lesions but not in metastatic tumors. Bile 
appears as plugs or as cytoplasmic inclusions (Figs. 
9.21B and 9.22).

Overviews as to HCC diagnostic features are presented in 
several publications [52, 59, 62].

Caution
zz Diffuse clear-cell change of the cytoplasm of malig-

nant hepatocytes occurs only sporadically, presen
ting diagnostic dilemmas; misinterpretation of non-
hepatic neoplasms is possible (Fig. 9.21).
zz Clinical and image-based data of multifocal liver le-

sions are often interpreted and reported as metasta
tic disease, an information that may affect objective 
pathology reporting.  Therefore, the interpreter 
should rely strictly upon cytomorphologic features 
and immunocytochemical patterns for decision 
making.
zz The appearance of intracytoplasmic inclusions and 

bile pigment may be dependent on the type of stain-
ing method used.  Therefore, absence of these fea-
tures cannot reliably be used for cytologic decision 
making.

9.2.1.1  Well-Differentiated HCC (Figs. 9.23–9.25)

Microscopic Features
{{ Hallmarks: 

−− Very well-differentiated HCC exhibit pronounced 
cellular monotony. 

−− Hypercellular smears are dominated by large cohe-
sive regular sheets and a three or more cell layer-
thick trabecular meshwork, both sporadically  
delimited by a single layer of endothelial cells. Mi-
croacinar structures are present as well.

−− Features of sinusoidal capillaries [64]. 
−− Minimal nuclear atypia.
−− The malignant cells exhibit distinct hepatoid fea-

tures, they are minimally enlarged compared to nor-
mal hepatocytes. 

−− The nucleus is round, showing finely dispersed 
chromatin and one conspicuous, centrally located 
nucleolus. 

−− Bile duct cells are completely absent.

Differential Diagnosis
It is difficult to separate well-differentiated HCC from:

−− Regenerative liver parenchyma.
−− Liver cell adenoma.
−− Liver cell dysplasia of the large-cell type (see Sect. 9.1.11, 

p. 593).
−− Well-differentiated neuroendocrine neoplasms exhibiting 

distinct granular cytoplasm, eccentric nuclei with indis-
tinct atypias, inconspicuous nucleoli, and microacinar cell 
arrangement (see also Sect. 9.2.3, p. 607).

Caution
zz Possible limitations for the cytologic diagnosis of 

very-well-differentiated HCC should always be kept 
in mind, especially in cases with interspersed slightly 
abnormal cells. 
zz Atypical small hepatocytes arranged in a microtra-

becular or acinar smear pattern may refer to small-
cell dysplasia, a diagnosis that is beyond the cytodi-
agnostic potential. Among other features, the size of 
the lesion gives direction to a conclusive diagnosis 
(see also Sect. 9.1.11, p. 593).

9.2.1.2  Well- to Moderately Differentiated HCC 

An accurate cytologic diagnosis can be rendered in almost 
all cases provided that a representative sampling is available.

Microscopic Features
{{ Hallmarks are the indispensable atypical or malignant 
cells of the hepatoid type comprising nuclear enlarge-
ment, densely packed granular chromatin, cleaved nuc
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lear membrane, and conspicuous polymorphous nucle-
oli that are centrally located.
{{ Further cytologic features diagnostic of HCC include 
large sheets with papillary fronds and to some extent 
trabecular architecture (more than two cells thick), 
smooth bordered tumor cell clusters focally delimited 
by endothelial cells, sinusoidal capillarization of tumor 
cell sheets, focal nuclear crowding, polymorphous 
stripped nuclei, and bile pigment. 

9.2.1.3  Poorly Differentiated HCC (Fig. 9.26)

Microscopic Features and Differential Diagnosis
Distinguishing poorly differentiated HCC from metastatic 
carcinoma and from nonmucinous cholangiocarcinoma is a 
well-recognized diagnostic problem. Poorly differentiated 
liver tumors are metastatic lesions in a high percentage of 
cases [52].

Therefore, it is important to search for and rely upon typi-
cal hepatocytic characteristics, clinical information, and se-
rologic results.

{{ Intranuclear cytoplasmic inclusions are recognized in a 
high percentage of HCC cases but sporadically as well 
in patients with metastatic tumors such as in malignant 
melanoma, thyroid cancer, breast carcinoma, neuroen-
docrine tumors, and in adrenocortical carcinoma.
{{ Bile formation and the characteristic atypical naked 
nuclei (see Sect. 9.2.1, “Microscopic Features,” p. 604) 
support the diagnosis of HCC.
{{ High levels of serum AFP are rarely observed in pa-
tients with liver metastases but in over 75% of patients 
suffering from HCC.

Additional Comments
zz Obvious hepatoid cell characteristics may be rarely en-
countered in undifferentiated HCCs. 
zz HCC of the giant cell variant and spindle cell type is very 
rare. Spindle cells may represent a sarcomatous transfor-
mation of HCC [32]. 
zz Tumor necrosis is rather frequent in the group of poorly 
differentiated HCC.

Caution
zz Detection of bile pigment may also depend on the 

staining method applied in routine work-up [52].
zz Large fat vacuoles in the cytoplasm of poorly diffe

rentiated HCC cells should not mislead to a diagnosis 
of signet ring cell adenocarcinoma. Mucin stains pink 
using the Papanicolaou staining method. 
zz Serum AFP can reach high levels in viral hepatitis and 

other benign liver disorders, but also in cancers of 
the intestinal compartment, the lung, and in a majo
rity of germ cell tumors.

9.2.1.4  Fibrolamellar Variant of HCC 
(Figs. 9.27 and 9.28) 

General Comments
zz Fibrolamellar HCC occurs in the liver of young patients 
with a more favorable outcome than the conventional 
HCC variants. Fibrolamellar HCC is rare and accounts for 
1–2% of all HCCs.
zz Morphologic key features, described below, together with 
clinical and radiographic data (the latter showing a well-
demarcated tumor with a central scar on the CT scan) are 
very distinct and permit a specific diagnosis in most 
FNAB samples.

Microscopic Features
{{ Usually paucicellular cytologic specimens.
{{ Very large dispersed atypical hepatoid cells with abun-
dant oncocytic cytoplasm and normal N/C ratio (at 
least three times the size of normal hepatocytes). 
{{ Huge centrally located nucleus exhibiting the charac-
teristic atypical, dense granular chromatin pattern.
{{ A solitary giant nucleolus.
{{ Cytoplasmic invaginations (pale bodies) and hyaline 
globules.
{{ Individual tumor cells and cell aggregates are separa
ted by bands of fibrous tissue and bundles of collagen 
fibers along with activated fibroblasts.

Comprehensive overviews of fibrolamellar HCC have been 
reported by different authors [8, 21, 38].

Differential Diagnosis
zz Differential diagnostic considerations should include be-
nign hepatic lesions (hepatocellular adenoma and focal 
nodular hyperplasia) with pronounced reactive cell 
changes. 
zz The cytologic features may overlap those of a variety of 
metastatic malignancies exhibiting oncocytic features. 
However, cytomorphologic qualities of fibrolamellar 
HCC are sufficiently distinct in most cases.

9.2.2  Special Variants of HCC 

9.2.2.1  HCC of the Clear Cell Type 
[18, 50] (Fig. 9.21)

A diffuse clear cell pattern occurs in about 1% of all HCC 
cases [59]. 

Microscopic Features and Differential Diagnosis
{{ The cells are characterized by clear appearance of the 
cytoplasm due to the glycogen or lipid content.
{{ Nuclear features match those of common HCC vari-
ants.
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Clear cell metastatic tumors from different distant primary 
sites often have a striking similar appearance and may mor-
phologically be indistinguishable. The anatomic site of ori-
gin has to be established with immunocytochemical studies.
Clear cell renal cell carcinoma seems to be by far the most 
frequent lesion giving rise to metastatic clear cell tumor in 
the liver. Immunocytochemistry using the monoclonal anti-
body for the renal cell carcinoma marker (RCCMa) is able to 
establish the majority of renal cell neoplasms (see also Sect. 
9.2.7, p. 610). Clear cell carcinomas of other primary sites 
occur sporadically.

9.2.2.2  HCC of the Small-Cell Type (Fig. 9.25)

Microscopic Features
{{ The typical trabecular-sinusoidal pattern of conven-
tional HCCs is missing, but microtrabecular and mic
roacinar cell arrangement of the hepatoid tumor cells 
may be observed. 
{{ The cell-rich smears exhibit clusters of small uniform 
neoplastic cells.
{{ The nuclei are round to oval with irregular granular 
chromatin.
{{ Nucleoli are inconspicuous or even absent.
{{ The cytoplasm is usually indistinct. 
{{ Sheets of normal bile duct epithelium may be encoun-
tered.

Differential Diagnosis
zz Small-cell tumors in the liver can basically be classified 
into five groups [41]: 

−− Small-cell liver primaries. 
−− Neuroendocrine lesions, particularly small-cell vari-

ants. 
−− Secondary small-cell carcinomas. 
−− Nonepithelial small cell tumors.
−− Small round cell tumors including non-Hodgkin lym-

phoma, neuroblastoma, retinoblastoma, hepatoblasto-
ma, nephroblastoma, rhabdomyosarcoma, small-cell 
anaplastic carcinoma, Ewing sarcoma, peripheral neu-
roectodermal tumor, and desmoplastic round cell tumor.

zz Ancillary techniques are mandatory in order to establish a 
correct diagnosis. 
zz Fairly well-differentiated HCC of the small-cell type with 
scanty cytoplasm and microacinar cell pattern may resem-
ble well-differentiated endocrine neoplasms (Fig. 9.25). 
Primary small-cell HCC can be elucidated by immunocy-
tochemistry, the marker profile being consistent with 
HCC while neuroendocrine epitopes (see Sect. 9.2.3.4, 
“Immunocytochemistry,” p. 608) are not expressed. Au
xiliary information includes high serum AFP level and 
absence of extrahepatic tumoral lesions [39].
zz Atypical small hepatocytes arranged in a microtrabecular 
or acinar smear pattern may refer to small-cell liver dys-

plasia, a diagnosis that is beyond cytodiagnostic potential. 
Among cytometric, clinical, and serologic features, a de
finite diagnosis is usually determined by the size of the 
tumoral lesion (see also Sect. 9.1.11, p. 593) [64].
zz Differential diagnosis considerations of small-cell tumors 
of the liver have been emphasized in a recent report [23].

Caution
One has to keep in mind that neuroendocrine differen-
tiation of liver cell carcinomas may occasionally occur.

9.2.3  Neuroendocrine Tumor

General Comments 
zz Neuroendocrine tumors (NET) in the liver may occur as 
solitary or multiple lesions. The overwhelming majority 
of these lesions represent metastatic involvement from a 
primary tumor located elsewhere, usually in the gastroin-
testinal tract (stomach, duodenum, small and large intes-
tine, appendix, pancreas, and extrahepatic biliary system 
including gallbladder) or in endocrine glands (e.g., metas-
tasis of a thyroid medullary carcinoma) (Fig. 9.34).
zz On some occasions, typical endocrine tumors are seen in 
the liver in the absence of a neoplasm in any other site of the 
body. In this situation, it is appropriate to take the endocrine 
tumor for a hepatic primary. However, endocrine tumors in 
the gastrointestinal tract can be extremely small and may be 
missed during clinical and imaging investigation.
zz In aspiration smears, well-differentiated neuroendocrine 
tumor and well-differentiated neuroendocrine carcinoma 
provide identical cytologic patterns. Therefore it is not 
possible to reliably assess malignancy or aggressiveness 
by cytology alone. 
zz Small-cell endocrine carcinoma represents the poorly differ-
entiated end of the spectrum of neuroendocrine neoplasms.
zz Neuroendocrine tumors are also discussed in Sect. 
10.1.10, p. 646.

9.2.3.1  Neuroendocrine Neoplasia 
of the Common Type (Figs. 9.29–9.33)

Microscopic Features
Hallmarks of common NET: 

{{ Cell-rich samples with predominantly isolated mono-
morphic epithelial cells and loose cell clusters. 
{{ The cells have a moderate amount of cytoplasm with 
more or less distinct reddish granulation and eccentri-
cally placed nuclei. The tumor cells often exhibit plas-
macytoid features.
{{ Conspicuous rosette-like and acinar formations. 
{{ Stripped huge single nuclei are frequently interspersed 
(Fig. 9.30).
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Differential Diagnosis 
zz Common NET may exhibit features similar to HCC. Im-
munocytochemical staining provides reliable help in con-
fusing cases [45], see Sects. 9.2.3.4, “Immunocytochem-
istry”, below and 9.2.7, p. 610 (Figs. 9.32 and 9.33).
zz Hepatic metastases of breast cancer are common. Meta-
static breast cancer consisting of monomorphous small to 
medium-sized tumor cells exhibiting eccentrically placed 
nuclei, a plasmacytoid cytoplasm, and granular cytoplas-
mic inclusions may strongly mimic neuroendocrine tu-
mors (Figs. 1.68 and 1.70).

Caution
zz Patients with established primary breast cancer and 

malignant cells in aspirates of their liver require the 
whole battery of appropriate immunocytochemical 
stains such as neuroendocrine markers, CK7, CK19, 
BRST2, mammaglobin, and hormone receptors, in 
order reach a correct diagnosis.
zz One should always bear in mind that breast carcino-

mas may partially exhibit neuroendocrine differenti-
ation. 

9.2.3.2  Neuroendocrine Neoplasia of the 
Large-Cell Type (Fig. 9.31)

NET of the large-cell variant is a rare neoplasm; it is exclu-
sively composed of large tumor cells.

Microscopic Features
{{ The cytologic specimens usually include branching 
sheets composed of large atypical hepatoid cells with a 
polygonal shape. 
{{ The nuclei exhibit the characteristic dense granular 
chromatin and a prominent nucleolus. 
{{ Eosinophilic granulation of the cytoplasm may be absent.

Differential Diagnosis 
zz Similar to common NET, the large-cell variant may ex-
hibit morphologic features mimicking HCC (Fig. 9.31).
zz Large-cell malignant NET is difficult to distinguish from 
metastatic carcinoma of the large-cell type, such as pe-
ripheral neuroectodermal tumor and in particular meta-
static breast carcinoma (Fig. 9.34). 

9.2.3.3  Poorly Differentiated Small-Cell 
Neuroendocrine Carcinoma

Poorly differentiated NET belongs to the group of small 
round cell tumors and is characterized by predominantly 
small round undifferentiated malignant cells posing differen-
tial diagnostic problems in cytologic and histologic practice. 

Cytomorphologic features along with ancillary tests are es-
sential for the diagnostic accuracy [7] (see also Sect. 9.2.2.2, 
“HCC of the Small-Cell Type,” p. 607).

Microscopic Features 
The cytologic hallmarks are the same as described for small-
cell anaplastic carcinoma in many different organs: 

{{ Small rounded and fusiform cells are scattered through-
out a cell-rich smear. 
{{ The cells appear clumped, arranged in single files and 
in small tight balls. 
{{ Cytoplasm is entirely absent or may appear as a narrow 
rim. 
{{ Prominent nuclear hyperchromasia is not mandatory, 
but dyschromasia (in comparison with benign nuclei) 
is always present. 
{{ The chromatin is densely granular or exhibits the typi-
cal salt and pepper pattern.

Caution
Neuroendocrine carcinomas with distinct spindle cell 
features are frequently encountered.  A conclusive 	
diagnosis can be reached using immunocytochemical 
studies.

9.2.3.4  Immunocytochemistry of NET 
(Figs. 9.31B, 9.32B, 9.32C)

zz In most cases, the cytomorphologic features are sufficient 
to distinguish the endocrine nature of the cells under 
study. However, it is highly recommended to verify the 
endocrine nature of a tumor by immunocytochemical 
staining in each case.
zz In ambiguous cases, an immunocytochemical panel con-
sisting of antibodies for neuroendocrine antigens and 
other markers is needed for proper tumor identification. 
zz Immunocytochemical staining for hormones to verify 
specific hormonal cell products that may provide informa-
tion as to the biological behavior of a tumor go beyond the 
scope of common cytologic practice.
zz Generally approved neuroendocrine markers include:

−− Chromogranin A (CgA): CgA known as a component 
of the matrix of neurosecretory granules is a highly 
specific epitope for neuroendocrine tumors. However, 
CgA may provide negative immunoreactions in tumors 
with sparse or absent neurosecretory granules.

−− Synaptophysin: Synaptophysin also exhibits high 
specificity and additionally provides a better sensitivity 
than CgA.

−− Neuron-specific enolases (NSE).
−− TTF-1: TTF-1 nuclear positivity strongly indicating 

pulmonary origin of both small-cell cancer and diffe
rentiated NETs. 
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NETs of most other primary origins including those of 
the intestinal tract are reported to show negative TTF-1 
expression. However, a nuclear positivity for TTF-1 
may occur in approximately one-third of extrapulmo-
nary small-cell cancers. Therefore, it is important to 
apply a panel of immunostains in order to determine 
the primary site of neuroendocrine tumors [29, 33].

−− CD 56 (NCAM): NCAM is positive in most small-cell 
cancers and in NETs of the foregut. Tumors expressing 
CD56 positivity may show a more aggressive progress. 

Caution
zz It is well established that epithelial neoplasm origi-

nating from many different organs may express neu-
roendocrine differentiation. These tumors should be 
differentiated from true neuroendocrine lesions (Fig. 
9.35). 
zz Besides pulmonary small-cell carcinoma, nuclear 

positivity for TTF-1 may also occur in approximately 
one-third of extrapulmonary small-cell cancers.

9.2.4  Intrahepatic Cholangiocarcinoma 
(Figs. 9.36 and 9.37) 

General Comments 
zz Predisposing factors for cholangiocarcinoma (CC) may 
include hepatolithiasis, sclerosing cholangitis, hemochro-
matosis, and liver fluke infection.
zz Multifocality of CC is frequently encountered.

Microscopic Features and Immunocytochemistry
{{ Hallmark: FNAB of a liver lesion displaying typical 
features of adenocarcinoma combined with abundant 
mucus production is first and foremost suggestive of 
CC.
{{ CC usually appears as typical adenocarcinoma com-
prising a variable mucinous component.
{{ Besides the tubular component, a papillary pattern may 
be observed. Squamous component is rare.
{{ Other rare variants of CC such as spindle cell carcino-
ma have been reported [34].

The immunocytochemical workup may be helpful as CC 
cells stain positive for CK7 (stronger), CK20 (weaker), 
CA19-9, and p-carcinoembryonic antigen (pCEA). Unfortu-
nately, the suggested panel cannot distinguish between CC 
and adenocarcinomas of the pancreas, the stomach, and the 
small intestine.

9.2.5  Uncommon Primary Liver Neoplasia  
in FNAB

9.2.5.1  Combined Hepatocellular Carcinoma 
and Cholangiocarcinoma 

zz This combined liver neoplasm is rare, accounting for 
1–2% of all primary liver tumors. The question of whe
ther the neoplastic populations originate from common 
progenitor cells or represent a synchronous tumor occur-
rence cannot be elucidated with certainty.
zz A recent report on the clinicopathologic features and 
prognosis of these tumors is given by Koh et al. [24].

Microscopic Features 
{{ For a conclusive cytologic diagnosis, unequivocal cell 
and tissue elements of HCC together with atypical mu-
cin-producing columnar cells must be present. The lat-
ter show nuclear palisading, forming acinar and papil-
lary structures. Intracytoplasmic and intratubular 
mucin production is variable. 
{{ Intermediate cells that express equivocal morphologic 
characteristics of hepatoid and glandular cells are dif-
ficult to classify [13, 61]. 

Caution
True collision of HCC with a cholangiocarcinoma or with 
a metastatic adenocarcinoma is possible. 

9.2.5.2  Hepatoblastoma

Hepatoblastoma is the most common primary malignant he-
patic tumor in children and is affiliated with the group of small 
round cell tumors. Cytological findings and differential diag-
noses are discussed in a study of 20 cases by Parikh et al. [36].

9.2.5.3  Angiosarcoma (Fig. 9.38)

Angiosarcoma is a rare primary malignant neoplasm of the 
liver with a poor prognosis. The etiology is unknown, but 
some cases are linked to the exposure of vinyl chloride 
monomer or inorganic arsenic, and the extensive use of an-
drogenic anabolic steroids. The neoplasm accounts for 0.1% 
of primary liver malignancies. 

The neoplastic cells may exhibit factor VIII and/or CD34, 
indicating an endothelial origin [26].

9.2.5.4  Other Rare Primary Tumors

zz Other primary sarcomas, except for those mentioned 
above, have been reported as singular cases including pri-
mary hepatic malignant lymphoma. They are reviewed in 
the respective literature.
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zz Sporadically, a primary hepatic squamous cell carcinoma 
may originate in congenital liver cysts or from an intrahe-
patic tumor of the germ cell type [44]. The need to search 
for another primary tumor site is self-evident.

9.2.6   Metastatic Tumors

General Comments 
zz The assessment of the primary tumor site requires a reli-
able clinicopathologic correlation and the whole battery 
of immunocytochemical stains. Initial careful microsco
pic evaluation of the cell morphology is essential in the 
work-up of a lesion. Applying an adequate immunopanel 
may be difficult in those cases providing either too few 
smears or specimens with too few cells for auxiliary ana
lyses. 
zz Secondary liver lesions are frequently necrotic in the cen-
tral areas, a condition that should oblige radiologists and 
gastroenterologists to needle both the central part and 
multiple marginal areas of the tumor mass, whenever pos-
sible with image guidance.
zz Completely necrotic metastasis of a pigmented malignant 
melanoma can for once be properly identified based on 
pronounced aggregation of the pathognomonic melanin 
pigment (Fig. 9.39).
zz Several reports deal with diagnostic dilemmas of malig-
nant lesions of different types in liver aspirates [6, 23, 42].

Immunocytochemistry
The most frequent cancers metastasizing to the liver and 
their immunocytochemical characteristics are shown in Ta-
ble 9.2.1. 

Caution
zz HCC, endocrine neoplasia, and intrahepatic cholan-

giocarcinoma must always be taken into conside
ration in cases where clinical and imaging investiga-
tions report a multifocal liver lesion. 
zz Clinical and image-based findings should not inter-

fere with the cytomorphologic considerations.
zz In cases with an established extrahepatic primary tu-

mor, an additional primary liver neoplasia and an ad-
ditional secondary cancer metastasizing to the liver 
must always be considered. 

9.2.7  Comments on Additional Analyses 
for Malignant Liver Lesions (Selected Topics)

Immunocytochemistry
zz Hepatocyte markers: Cells of HCC may exhibit diffuse 
cytoplasmic immunoreactivity for both AFP and Hep Par 
1/human hepatocyte AG. AFP is fairly specific for HCC 
but provides low sensitivity (immunopositivity in about 
50% of all cases). At our institution, a better sensitivity for 
cytology was achieved with HepPar 1, which is reported 

Table 9.2.1  Most frequent liver metastases and their immunocytochemical features determining histogenesis and primary site of origin

Tumor type Recommended immunopanels

Cancer of the large bowel CK20, CDX-2, CK7

Pancreatic cancer
Bile duct cancer

CK7, CK20 (weak), CA19-9

Lung cancer	 Adenocarcinoma
	 Squamous cell carcinoma
	 Small-cell carcinoma

CK7, TTF-1, CK20 
CK 5/6
TTF-1, endocrine AGs

Breast cancer  CK7, CK20 
 Mammaglobin 
 Hormone receptors

Gastric cancer No specific epitopes

Endocrine neoplasia
Endocrine carcinoma

Endocrine AGs (for details see Sect. 9.2.3.4, “Immunocytochemistry,” p. 608.

Malignant melanoma, pigmented and nonpigmented Melan A, HMB-45, S100 

Hepatic manifestation of malignant lymphoma CD45*, CD20, CD3, PCR / fragment analysis
Pan-cytokeratin (e.g., MNF116)* 

Other neoplasms Dependent on differential diagnostic considerations; see also Sect. 9.2.7, below.

AG = Antigen
Bold text: immunopanel reliably diagnostic for the referred tumor entity.
* Differentiate anaplastic large-cell carcinoma from large-cell anaplastic NHL and vice versa.
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in the literature to be the most sensitive marker for HCC 
[57].
zz pCEA may be helpful to distinguish clear and small-cell 
variants of HCC from neuroendocrine tumors and metas-
tasis of renal cell carcinoma, respectively [60].
zz Neuroendocrine markers: S100, neuron-specific enolase 
(NSE), chromogranin A, and synaptophysin are negative 
in HCC but positive in neuroendocrine tumors with strong    
reliability.
zz CD34 and factor VIII expose endothelial cells and base-
ment membrane deposits coating tumor cell clusters and 
reveal sinusoidal capillarization. A diffuse or focal reac-
tion can be observed in HCC [9, 43]. A specific immu-
nopositive endothelial cell pattern is highly sensitive and 
specific for HCC; it is helpful to differentiate between 	
HCC and benign hepatocytic lesions such as liver cell 
adenoma and focal nodular hyperplasia, which express 
endothelial cells as well [12, 43, 48].
zz TTF-1 is considered a reliable marker for metastatic ade-
nocarcinoma of the lung and the thyroid. Small-cell carci-
noma with neuroendocrine features may also exhibit 	
nuclear TTF-1 positivity, in particular primary lung NETs.
zz Renal cell carcinoma marker (RCC Ma) is a monoclonal 
antibody with a high specificity for renal cell carcinoma, 
particularly in its clear cell and papillary variant. How-
ever, its sensitivity is reported to be higher in primary 
(80%) than in secondary (67%) tumors. It is essential to 
keep in mind that breast carcinoma is the most important 
tumor within which RCC Ma immunoreactive tumor cells 
may arise. 
zz Lymphocytic markers: Enumeration of B lymphocytes 
(CD20) and T lymphocytes (CD3) frequently facilitate 
distinguishing between reactive lymphoproliferative 	
lesions and malignant lymphoma.
zz CD10 is useful distinguishing between HCC and non-
HCC malignancies. The sensitivity for HCC is reported to 
reach more than 50%.
zz Further selective immunopanels are suggested by differ-
ent authors [19, 35].
zz A comprehensive list including immunomarkers for the 
differentiation of nonlymphoid tumors is presented in 
Sect. 15.3.24 Table 15.3.3, p. 978.

Molecular Genetics
If B- and T-lymphocyte enumeration is not diagnostic, poly-
merase gene amplification in combination with fragment 
analysis using nuclear DNA obtained from cells scraped off 
the cytologic smears can establish the clonality of a lym-
phoid population in most cases (for details see Sect. 15.1.4.3, 
“Molecular Genetics,” p. 911).
DNA Ploidy 
Cytophotometric ploidy analysis may be convenient to as-
sess dysplastic or malignant cell change in hepatocytic tu-
mors and in equivocal epithelial cell populations of the pan-
creas and biliary duct system (see Sect. 10.1.3.2, “DNA 
Ploidy Analysis”, p. 635). 

Caution
zz Pancytokeratin immunostaining is indispensable in 

distinguishing between large-cell carcinoma and 
blastic NHL on aspirates from liver malignancies pro-
viding just a few poorly differentiated malignant 
cells. 
zz Be aware that poorly differentiated tumor cells may 

lack immunocytochemical expression of certain tu-
mor markers.
zz Pronounced degenerative changes of liver metasta-

ses are well known.  Consequently, immunocyto-
chemical results on degenerate cytologic material 
should be interpreted with caution. 
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Figs. 9.15–9.22 Common cytologic features of hepatocellular carcinoma and pos-
sible diagnostic pitfalls.
Basic cytomorphology of hepatocellular carcinoma (HCC) is presented by use of FNAB ma-
terial from different patients having verified hepatocellular carcinoma by histology or clinical 
follow-up. Conventional smear preparation was performed except in one case. All specimens 
were Pap-stained.

Fig. 9.15  (case #1) Very low magnification exhibits typical fingerlike ramification of the 
tumor cell clusters.

Fig. 9.16A, B  (case #2) Cytoarchitecture and endothelial cells are brought into focus. 
A Higher magnification shows three-dimensional papilliform and ball-like arrangement of 
the tumor cells. Note loss of nuclear polarity and clearly visible endothelial cells (often in-
completely in focus) coating the tumor cell clusters (arrows). B CD34 immunostain is very 
useful to visualize endothelial cells (Pap-prestained smear). 

Figs. 9.17 and 9.18  (case #3) Image details highlighting the cellular morphology of HCC.

Fig. 9.17  Tumor cells basically exhibit hepatoid features. Nuclei show eccentric position, 
loss of polarization, overlapping, and irregular outline. Nucleoli are larger in size and may 
occur multiply, unlike in benign hepatocytes. The chromatin is dense but unevenly distri
buted and coarsely clumped.

Fig. 9.18  Naked tumor cell nuclei may exhibit pronounced cleaving and lobulation resulting 
in cauliflower-like appearance. 

Fig. 9.19  (case#4) Liquid-based preparation. 
Detail of a tumor cell cluster depicted from a liquid-based preparation (ThinPrep®). Cyto-
architecture and cellular details, in particular the peripheral layer of endothelial cells are 
immediately recognized. A substantial number of cells show nuclear shrinking caused by 
liquid-based processing of the aspirate (arrows).
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Fig. 9.20  (case #5) Possible diagnostic pitfall (1).
Higher magnification reveals typical cytoarchitecture of HCC including nuclear polymor-
phism and endothelial cells (arrow). But pronounced nuclear inclusions obscuring intranu-
clear details may hamper an accurate diagnosis.

Fig. 9.21A, B  (case #6) HCC of clear cell variant: possible diagnostic pitfall (2). 
A Flat sheets composed of tumor cells with broad vacuolated and foamy cytoplasm are cha
racteristic of HCC of the clear cell variant. Note also the monomorphic and rather small 
nuclei exhibiting indistinct nucleoli (lower magnification). The differential diagnosis should 
consider clear cell carcinomas of various primary origins (e.g., renal cell adenocarcinoma).  
B High magnification shows intracytoplasmic eosinophilic granules in the non-vacuolated 
areas of the cytoplasm, and bile (center). The latter is a feature favoring HCC. Scarce inclu-
sions of bile can only be detected by careful screening of each available smear.

Fig. 9.22  (case #7) Bile. 
Intercellular bile plugs and intracytoplasmic bile droplets stain brownish-yellow (arrows) 
and green (see also Fig. 9.21B) with Pap stain. Depending on staining methods and staining 
quality, bile deposits may be difficult to detect (high magnification). 
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Figs. 9.23–9.25 Well-differentiated hepatocellular carcinoma.
FNAB from three patients presenting with well-differentiated HCC. Tumor type has been 
confirmed by histology in each case. The current pictures emphasize cytologic features of 
malignancy (conventional smears, Pap stain).

Fig. 9.23  (case #1) Clusters are composed of uniform small cells showing minimal atypias. 
Nevertheless, there are many features favoring malignancy already detected at low magnifi-
cation: compact multi-layering of epithelial tumor cells, sharply outlined cell clusters, super-
ficial endothelial cell lining (arrows), loss of nuclear polarity, high N/C ratio. 

Fig. 9.24  (case #2) High magnification shows uniformity of well-differentiated hepatic 
tumor cells. Cytoarchitecture comprising huge pleomorphic nucleoli, higher N/C ratio as 
compared to benign hepatocytes, and slightly atypical chromatin (granular and clumping) 
indicate a malignant neoplastic lesion.

Fig. 9.25A, B  (case #3) Possible diagnostic dilemma and impact of immunocytochemistry. 
A Uniform small tumor cells occur alone and in loose clusters. The latter comprise acini 
(bottom), suggesting low-grade endocrine neoplasia. Note the abundant foamy and granular 
cytoplasm (higher magnification). B Strong positive immunoreactivity for alpha-fetoprotein 
affirm primary hepatic origin of the tumor cells (Pap-prestained conventional smear).
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Fig. 9.26  Poorly differentiated hepatocellular carcinoma.
Dissociating irregular clusters of pleomorphic hepatoid cells together with bile plugs (arrow) 
support the diagnosis of high-grade HCC (lower magnification).

Figs. 9.27 and 9.28 Hepatocellular carcinoma: fibrolamellar variant. 
Figures reveal typical cytologic and histologic features of this tumor entity.

Fig. 9.27A, B  Liver FNAB, direct Pap-stained smears. A Giant hepatoid cells along with 
huge nucleoli and dense granular chromatin indicate fibrolamellar HCC (high magnifica-
tion). B Low magnification shows a broad band of cellular fibrotic and sclerotic tissue en-
casing isolated atypical giant liver cells (arrows), which exhibit identical morphology as 
specified above.

Fig. 9.28  Liver resection was performed. The histologic section shows huge hepatoid tumor 
cells embedded in fibrotic and collagen tissue (lower magnification, HE stain).
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Figs. 9.29–9.35 Primary and metastatic neuroendocrine neoplasms (NET) in the liver 
including differential diagnostic considerations.
Characteristic cytologic features, immunocytochemistry, and differential diagnostic prob-
lems of NET are discussed based on selected cases. Aspirated cell material has been pro-
cessed using direct smears and liquid-based technique in one case.

Fig. 9.29  (case #1) Common cytologic features of NET. 
Image-guided FNAB of a liver metastasis from a low-grade pancreatic NET in a 76-year-
old man. Liquid-based preparation (ThinPrep) yielded a cellular specimen composed of dis-
persed and clustered monotypic cells. Eccentrically placed nuclei, plasmacytoid cell features, 
variation in cell size, and acini-like cell formations (arrows) are key features of the endocrine 
nature of this neoplasm. Strong immunocytochemical positivity for chromogranin A (not 
shown) (Pap stain, higher magnification).

Fig. 9.30  (case #2) Extreme variation in cell size in NET. 
Image-guided FNAB of a metastasizing primary endocrine tumor of the liver in a 26-year-old 
man (postmortem histologic diagnosis). Mono- and multinucleated giant cells and bare giant 
nuclei are encountered at low magnification (arrows). Such cells usually occur in endocrine 
tumors and do not serve as a reliable indicator of malignancy; note the bland chromatin 
texture. Strong immunocytochemical positivity for chromogranin A (not shown) (Pap stain).

Fig. 9.31A, B  (case #3) NET: large-cell type. 
A 45-year-old man presenting with nodular lesions in his liver and a mass in the pancreatic 
tail. Image findings suggested neuroendocrine tumor or hepatoma. FNAB of the liver was 
performed. Direct smears were prepared and Pap-stained.
Cytologic/immunocytochemical diagnosis: Endocrine tumor of the large-cell type. 
Follow-up: No histologic diagnosis was achieved. The site of the primary tumor remained 
open in spite of repeated imaging studies.
A High magnification reveals large tumor cells with eccentrically placed nuclei in an abundant 
pale cytoplasm. Compare the tumor cells with small sheets of benign hepatocytes (arrows). 
Cytomorphology alone presented diagnostic confusion concerning tumor typing. B Positive 
immunocytochemical staining for chromogranin A rendered a conclusive diagnosis of NET. 
A negative immunoreaction for AFP is not shown (Pap-prestained conventional smear). 
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Figs. 9.32A–C  (case #4) NET versus well differentiated hepatocellular carcinoma.
A 71-year-old man with a positive history of lung carcinoid presented with a tumor mass 
in the right lobe of his liver. FNAB of the hepatic lesion was performed (direct smears, Pap 
stain).
Cytologic/ immunocytochemical diagnosis: Endocrine tumor.
Tissue diagnosis after partial hepatectomy: Hepatic metastases from pulmonary carcinoid 
tumor.
A Lower magnification showed compact tumor cell clusters composed of uniform epithelial 
cells. Eccentrically placed nuclei, plasmacytoid cell features, and small acinic-like formations 
suggested endocrine tumor but diagnostic consideration also included well-differentiated he-
patocellular carcinoma. Immunocytochemical staining was performed using Pap-prestained 
conventional smears. B Positivity for chromogranin A. C Positivity for synaptophysin.

Fig. 9.33  (case #5) NET versus well-differentiated hepatocellular carcinoma.
A 63-year-old woman presenting with a tumorous mass in her liver and in the retroperitoneal 
space was referred to image-guided FNAB of her hepatic disorder. Cytology showed sheets 
composed of uniform tumor cells. The epithelial cells exhibited minor nuclear irregularities, 
dense and coarse chromatin, and granular cytoplasm (direct smear, Pap stain, high magnifica-
tion). 
Cytologic diagnosis: Cytology alone was inadequate as a tool for the distinction between 
NET and hepatocellular carcinoma, but positive immunocytochemical reaction for chromo-
granin A (not shown) indicated neuroendocrine origin of the tumor cells.
Final diagnosis after laparotomy and microscopic evaluation of multiple biopsies: Metastatic 
endocrine neoplasia of the ileum.

Fig. 9.34A, B  (case #6) NET versus breast carcinoma.
A 76-year-old woman with a history of well-differentiated breast carcinoma of the ductal 
type presented with a hepatic nodule. FNAB of the liver lesion was performed. 
Initial cytologic diagnosis: Metastasis of breast carcinoma.
Revised cytologic diagnosis together with immunocytochemical results: Medullary thyroid 
carcinoma.
Final diagnosis of a metastatic medullary thyroid carcinoma was reached based on US-gui
ded FNAB of a small thyroid nodule (1 cm in diameter). 
A Cytologic details suggested metastasis of breast carcinoma: small to medium-sized cells, 
finely granular and lucid chromatin, wrinkled nuclear membranes, dense trapezoid cytoplasm 
(direct smear, Pap stain). B Immunocytochemistry was ordered because clinical symptoms 
and laboratory tests suggested an endocrine disorder. Subsequent immunoreaction for calci-
tonin revealed strong positivity of the tumor cells obtained from the liver. Immunostaining 
for chromogranin A-decorated tumor cells as well (not shown) (Pap-prestained conventional 
smear).
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Fig. 9.35  (case #7) NET versus hepatocellular carcinoma with neuroendocrine differentia-
tion. 
FNAB of a hepatic lesion in an elderly patient provided a cell population that gave rise 
to diagnostic difficulties between NET and hepatocellular carcinoma. Immunocytochemical 
staining shows positivity for chromogranin A in the majority of the tumor cells (not shown) 
(direct smear, Pap stain, higher magnification).
Cytologic/immunocytochemical diagnosis: Neuroendocrine tumor in the liver.
Tissue diagnosis (right hepatic lobectomy): Hepatocellular carcinoma with endocrine diffe
rentiation (immunohistochemical positivity for both neuroendocrine markers and alpha-feto 
protein).

Figs. 9.36 and 9.37 Intrahepatic cholangiocarcinoma.
Primary cholangiocarcinoma of the liver in two different patients. Transcutaneous hepatic 
FNAB shows characteristic morphologic features (direct smears, Pap stain). 
Histology has confirmed the cytologic diagnosis in both patients.

Fig. 9.36  (case #1) Lower magnification shows isolated and densely clustered carcinoma 
cells (upper right). Polymorphous nuclei are embedded in distinct cyanophilic or vacuolated 
cytoplasm. Note faint strands of pink-stained mucus (arrows) in the background of the smear. 
Compare morphology of the tumor cells with that of benign liver cells (arrowhead).
Tentative cytologic diagnosis: Poorly differentiated mucinous adenocarcinoma, most likely 
intrahepatic cholangiocarcinoma.

Fig. 9.37  (case #2) Imaging studies suggest cholangiocarcinoma of the liver in a 76-year-old 
woman. Microscopy (high magnification) exhibits typical morphologic features of cholan-
giocarcinoma: loss of nuclear polarity, intracytoplasmic storage of mucus, bland chroma-
tin, and pale nucleoplasm combined with distinct nuclear grooves and lobulation. Indistinct 
nucleoli. Cells of cholangiocarcinoma share most of the cytologic features with cells of panc
reatic adenocarcinoma.
Cytologic diagnosis: Intrahepatic cholangiocarcinoma.

Fig. 9.38A, B  Angiosarcoma.
Computed tomography revealed a hypodense area in the liver of a 75-year-old man. CT-
guided FNAB was performed (direct smears, Pap stain).
Cytologic/immunocytochemical diagnosis: Angiosarcoma. Hepatic wedge resection fol-
lowed by histologic examination confirmed the cytologic diagnosis.
A Epithelial-like aggregation of large malignant cells is shown at high magnification. The 
type of cell clusters give rise to diagnostic confusion between carcinoma and sarcoma. 
B Immunocytochemistry was helpful in differentiating carcinoma from sarcomatous neopla-
sia: cells stained positive for factor VIII indicating angiomatous malignancy (Pap-prestained 
direct smear). 

Fig. 9.39  Malignant melanoma.
A 50-year-old woman presented with nodular lesions both in her liver and in the abdominal 
cavity. The patient’s history was positive for a malignant melanoma at the shoulder success-
fully treated 19 years before. Image-guided FNAB of a liver lesion was performed. Cytology 
revealed large amounts of melanin pigment (dirty-green granules and clumps) stored in cy-
toplasm of degenerated cells and scattered in the background. There were no well-preserved 
cells available (direct smears, Pap stain, lower magnification).
Cytologic diagnosis: Completely necrotic metastasis of a malignant melanoma.
Tissue diagnosis (resection of a tumor mass located in the small bowel): The morphologic 
criteria for the histologic diagnosis were basically the same as described in the liver aspirate.
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Section 10.1 
Pancreas 

10.1.1  Introduction and 
Diagnostic Procedures

zz The pancreas is difficult to investigate because of its deep, 
retroperitoneal localization and the complex and immedi-
ate vicinity to other organs of the upper abdomen.
zz Pancreatic carcinoma: Pancreatic carcinoma is a neo-
plasm of the elderly population, 80% of the cases mani-
fest in patients aged between 60 and 80 years. Pancreas 
carcinoma is a highly aggressive neoplasm with a poor 
prognosis. A strong association is assumed between ciga-
rette smoking and pancreatic carcinoma; additional etio-
logical factors remain to be established. Ductal adenocar-
cinoma is the most frequent type of pancreatic cancer 
accounting for 75% and up to 90% of all primary malig-
nancies of the pancreas [104]. 
Imaging findings can be diagnostically misleading in pa-
tients with a mass-forming inflammatory pancreatic pro-
cess, which may look like a neoplastic disorder. 
A triple diagnosis combining cytologic, radiologic/sono-
graphic, and clinical findings can greatly enhance the di-
agnostic reliability.
zz Pancreatic cystic lesions: Cystic mass lesions of the pan-
creas have a high prevalence in the human population. 
They comprise a pathologically heterogenous group of le-
sions that share many clinical, radiologic, and sonograph-
ic features. Cystic lesions can be classified into three main 
groups: congenital, inflammatory, and neoplastic. The 
vast majority are pseudocysts, accounting for 75–90% of 
the pancreatic cysts. Cystic pancreatic neoplasms consti-
tute approximately 5–15% of all pancreatic cystic lesions 

[33, 67]. They are increasingly identified, often as inci-
dental findings due to increasing practice of abdominal 
imaging techniques and their continuing refinement. 
The cardinal purpose of preoperative diagnostic evalua-
tion is to distinguish nontumoral cystic lesions (such as 
pseudocyst, retention cyst) and benign cystic tumor (se-
rous cystadenoma) from mucinous neoplasms. The former 
do not necessarily demand surgical intervention; the latter 
are established to have at least potential for malignant be-
havior demanding excision in any case. An approach in 
the preoperative diagnosis of pancreatic cysts combining 
cytology with different imaging modalities along with 
cyst fluid analysis [12, 116] is essential to increase the sen-
sitivity of FNAB diagnosis of neoplastic cystic lesions of 
the pancreas [8, 10, 28, 45, 67, 68, 79, 148, 212].
zz In transplantation medicine, ultrasound-guided FNAB 
may be used to monitor pancreatic graft status. The cyto-
logic method allows more accelerated control and a num-
ber of needle passes at multiple sites of the allograft. The 
percentage of leukocytes, immature lymphocytes, and 
histiocytic cells are calculated on cytologic specimens 
[168]. The experience of pancreatic graft monitoring by 
cytology is still relatively poor. 

10.1.1.1  Comments on Diagnostic Procedures

zz Cytology has achieved wide acceptance in the evaluation 
of patients with suspected pancreatic malignancy due to 
improved imaging techniques, the application of a variety 
of diagnostic FNAB techniques, and other cytologic pro-
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cedures. Furthermore, newer radiography and biopsy 
techniques can detect and examine smaller pancreatic le-
sions, increasing the number of pancreatic tumor diagno-
ses.
zz Endoscopic ultrasonography-guided FNAB (EUS-FNAB) 
or brushing during endoscopic retrograde cholangiopanc
reatography (ERCP) should be exclusively performed in 
patients estimated to have resectable cancer disease, un-
less a primary pancreaticoduodenectomy without previ-
ous bioptic intervention is indicated. Cytologic investiga-
tions can be performed on patients with an unresectable 
tumoral lesion regardless of the methods used [127].
zz FNAB differentiates between benign and malignant disor-
ders and recognizes different types of primary pancreatic 
neoplasms to a reasonable degree of diagnostic accuracy. 
FNAB appears to be safe and is associated with a low 
complication rate [26, 49].
zz Percutaneous FNAB of the pancreas guided by fluoros-
copy, angiography, or cholangiography remains a valu-
able but now infrequently used technique [189, 197]. 
zz The exfoliative methods may likewise detect early and 
potentially curable pancreatic cancer [137, 138], and con-
tribute to a reliable identification of malignant intraductal 
papillary mucinous neoplasms of the pancreas [207].

10.1.1.2  Fine-Needle Aspiration Biopsy

10.1.1.2.1  Transcutaneous FNAB
Pancreatic lesions are aspirated using image-guided proce-
dures such as transabdominal ultrasound (US), computed 
tomography (CT), or magnetic resonance imaging (MRI). 
Nowadays, FNAB using ultrasound guidance is the most 
commonly performed procedure; CT guidance of the needle 
is preferred in smaller lesions and in patients who undergo a 
repeat biopsy [189]. MRI-guided biopsy is performed in few 
institutions because the technique is cost-intensive and its 
value still uncertain.

Transcutaneous FNAB of the pancreas is a diagnostic pro-
cedure that provides high sensitivity and specificity in the 
detection of malignancy. In selected studies between 1990 
and 1998, the sensitivity was reported to range from 79% to 
98% and the specificity from 92% to 100% [26, 44, 49, 86, 
97, 192].

10.1.1.2.2  Endoscopic Ultrasonography-Guided 
FNAB [148]
zz Directed endoscopic biopsy has been replaced over the past 
few years by techniques with image guidance. EUS-FNAB 
of pancreatic lesions is a safe and effective method for ex-
perienced endosonographers and skilled cytopathologists 
[8]. The method provides accurate diagnoses with high pre-
dictive values and a high overall accuracy. Reported sensi-
tivity and specificity for malignant disease range from 82% 
to 100% in the most recent papers [41, 56, 152, 160, 204].

zz Diagnostic sensitivity for focal pancreatic lesions in the 
presence of chronic pancreatitis has been found to be 
much lower than lesions located within normal pancreatic 
parenchyma. Increasing the number of needle passes in 
EUS-FNAB may be an appropriate means to improve the 
diagnostic accuracy [65, 198]. 
zz Adequate specimens are obtained in over 90% of the sam-
plings done by EUS-FNAB [160, 205]. The highest sam-
ple adequacy has been reported for lesions measuring 
20–40 mm in diameter [152], and the lowest in both small 
lesions (<20 mm) and enormous solid lesions (≥ 40 mm). 
On the other hand, diagnostic results seem to be better for 
small solid lesions compared with larger tumors in terms 
of sensitivity, negative predictive value, and diagnostic 
accuracy [10]. The combination of two sampling modali-
ties, such as EUS-FNAB and Tru-Cut needle biopsy 
seems to have a positive effect on the sample adequacy 
and the diagnostic accuracy of larger lesions (> 20 mm) 
[205]. The safety of EUS-FNAB is reported to be accep
table. Several studies have found no complications using 
EUS-FNAB for solid pancreatic lesions, but a few com-
plications occurred in patients having cystic lesions [23, 
145].

EUS-FNAB and Solid Pancreatic Lesions
The diagnostic approach by EUS-FNAB for solid pancreatic 
lesions has a sizeable clinical impact:

−− It avoids the need for further investigations (such as surgi-
cal biopsies and additional imaging studies) in patients 
with inoperable disease.

−− It allows conservative management of patients with be-
nign disease.

−− It is cost-saving [34].
−− It permits primary diagnosis and staging during the same 

procedure [147].
−− It improves resolution of small lesions in comparison with 

other imaging techniques and allows subsequent cell or 
tissue sampling [148].

−− Repeated EUS-FNAB may be performed in patients with 
inadequate sampling or indeterminate or negative diagno-
sis at initial FNAB [57], or other biopsy methods (forceps 
biopsy, CT-guided biopsy, or ERCP brush sampling) [73].

−− The methodology is safely performed on an outpatient ba-
sis [8].

−− The intervention is well tolerated [23]. 

EUS-FNAB and Cystic Mass Lesions
zz EUS-FNAB is also a valuable tool in the diagnostic  
assessment of cystic pancreas lesions. Additionally,  
completion of EUS findings and cytologic fluid evalua-
tion is highly recommended by means of ancillary analy-
ses in order to distinguish reliably between mucinous  
cystic neoplasms (MCNs) and nonmucinous cystic  
neoplasms, and to differentiate malignant from benign 
MCNs.
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zz Contamination of cytologic specimens with gastric and 
duodenal epithelium may be critical for an accurate inter-
pretation of EUS-FNABs.
zz Further information as to diagnostic problems of pancre-
atic cystic lesions, their differing microscopic features, 
the clinical impact of a reliable diagnosis, as well as refe
rences from the literature are provided in Sects. 10.1.6, p. 
639 and 10.1.7, p. 640.

Caution
Contamination of transgastric and transduodenal EUS 
aspirates with intestinal epithelium can be a great chal-
lenge for less experienced cytologists, leading to mis-
diagnoses.

EUS-FNAB and Implications on Peritoneal Seeding  
[91, 127]
EUS-FNAB is assumed to have a lower risk of peritoneal 
tumor seeding than percutaneous FNAB. Therefore, the for-
mer should be the preferred method to obtain a cytologic  
diagnosis in patients with localized cancer and potentially 
resectable neoplastic lesions.

10.1.1.2.3  Intraoperative FNAB
Intraoperative FNAB of the pancreas has been shown to be a 
highly accurate diagnostic tool. The results are comparable 
with those achieved by other aspiration techniques [52, 126, 
162]. Malberger and coworkers recommend an intraopera-
tive procedure in patients with pancreatic masses inciden-
tally found at laparotomy and in patients with pancreatic le-
sions unsuccessfully clarified preoperatively by repeated 
biopsy procedures [126].

10.1.1.3  Pancreaticobiliary Duct Brushing

zz Cytologic material is obtained via endoscopic retrograde 
cholangiopancreatography (ERCP) by brushing biliary 
and/or pancreatic ducts. False-negative diagnoses occur 
most frequently due to erroneous sampling, followed by 
reader error and technical sampling problems [54]. 
zz Pancreatic duct brushing seems to be an accurate method to 
identify ductal pancreas carcinoma but has its limitations, 
especially in patients with mucinous cystic lesions [18]. 
zz The diagnostic sensitivity of brush cytology from biliary 
strictures is reported to be significantly higher in patients 
with cholangiocarcinoma than those presenting with a 
pancreatic carcinoma [70].
zz Negative, inconclusive, and atypical or dysplastic fin
dings frequently occur in the cytologic work-up of brush 
samples leading to an overall poor diagnostic sensitivity 
for carcinoma. Sensitivity has been cited at less than 70% 
[54, 71, 119, 185, 201]. In this setting, it is essential to 
maintain a high degree of specificity.

zz A very low sensitivity of 33.3% and a low diagnostic ac-
curacy of 46.7% have been found using brush cytology 
during ERCP in patients with pancreatic masses lacking 
evidence of a biliary stricture [202].
zz Percutaneous transhepatic cholangiodrainage offers the 
possibility of endobiliary brushings or biliary fluid collec-
tion for cytologic evaluation. Brushing of biliary stric-
tures at cholangiodrainage seems to be a useful method to 
establish malignant disorders [206].

10.1.1.4  Pancreatic Juice Cytology 
[136, 137, 138, 177, 207] (Fig. 10.1)

Pancreatic juice cytology is an additive method to ascertain 
malignancy in ductal pancreatic disorders. 
zz Pure pancreatic juice for cytologic examination may be 
collected by direct suction, washing of the duct system, 
aspiration after secretin stimulation, or by fluid collection 
from the orifice of the ampulla of Vater. Furthermore, a 
variety of refined sampling methods exist for helping col-
lect pancreatic juice from the pancreatic duct such as en-
doscopic cannulation using a duodenoscope or endosco
pic retrograde intraductal catheter aspiration after 
intravenous administration of secretin (Fig. 10.38). 
zz Pancreatic carcinoma cells may also be detected in duode-
nal secretion [92]. 
zz Positive results depend on the anatomic site of the carci-
noma (head, body, or tail of the pancreas), character of 
underlying fibrotic restriction of the duct, size of the neo-
plastic lesion, applied sampling technique, and cellularity 
of the cytologic aliquot. Positive results have been repor
ted in 38–76% of patients with pancreatic carcinoma 
[136, 177]. 
zz The CEA levels in the pancreatic juice may provide useful 
information to distinguish between pancreatic cancer and 
chronic pancreatitis, and raise the diagnostic rate of ma-
lignancy in comparison to microscopic evaluation alone. 
Molecular analysis of K-RAS point mutation status has 
been shown to be potentially useful in identifying patients 
at high risk for the development of pancreatic cancer 
[139, 150].

10.1.2  Processing the Cell Material

10.1.2.1  Conventional Smears

zz Cyst fluid and pancreatic juice are collected in a clean vial 
and transferred to the cytology laboratory as soon as pos-
sible. After centrifugation, direct smears are prepared from 
the sediment. The remaining cellular material should be 
retained and stored at 4°C mixed with a certain amount of 
the supernatant. Cytocentrifuge preparation is recommen
ded for small amounts of fluid with sparse cellular content.
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zz Aspirated cell material in the needle and syringe cone or 
cells from brush samples are smeared directly on glass 
slides and either fixed or air dried. Fixation has to occur 
immediately to prevent cell degeneration. We prefer wet 
fixation with Delauney solution; 95% ethyl alcohol pure 
or mixed with ether is also frequently used. Residual con-
tents in the needle and syringe may be rinsed with a tissue 
culture solution if cytospin smears, thin-layer preparation, 
cell block preparation, or flow cytometric analyses are re-
quired.
zz Staining: Papanicolaou and hematoxylin-eosin are highly 
suitable staining methods for fixed samples. They offer 
great advantages for comparative cell studies in paraffin 
tissue sections and are suitable for all common immuno-
cytochemical markers.

10.1.2.2  Liquid-Based Cytology 
 (Figs. 10.3, 10.30, 10.33, 10.35)

zz The current techniques being used in standard cytology 
are: Cytospin, ThinPrep, SurePath, and others.
zz The whole amount of FNAB and brush material is rinsed 
in a vial containing a cell medium. Thin-layer prepara-
tions can be processed as instructed by the manufacturer. 
Thin-layer methods are strongly recommended if the FNA 
operator is not familiar with proper conventional prepara-
tion and fixation techniques. In many circumstances, a 
liquid-based method is superior to conventional smears 
with regard to clear background, monolayer cell prepara-
tion, and cell preservation.
zz With this procedure an optimal preparation can be 
achieved for special investigations, in particular for im-
munocytochemistry, fluorescence in situ hybridization, or 
static DNA cytometry. In addition, the rinsing liquid from 
the needle and syringe may be used for immunolabeled 
flow cytometry.
zz In our experience, which is in accordance with the results 
reported in the literature, specimen preparation and fixa-
tion is improved and artifacts are reduced by the thin-lay-
er technique. However, morphologic features may be al-
tered using liquid-based methods and cell interpretation 
may need modification. The most challenging morpho-
logic changes compared with conventional smears are 
(Fig. 10.33) :
{{ Cell aggregates may be crowded and tight.
{{ Cell shrinkage and disruption of the cytoplasm may be 
more pronounced.
{{ Nucleoli are distinct.
{{ Background material such as mucus may be scant or 
completely absent.

zz Practically all recent reports in the literature indicate that 
liquid-based cytology is an accurate and feasible method 
for the investigation of pancreatic FNABs, and brush 
specimens from the pancreaticobiliary area respectively, 

and comparable with conventional preparations [47, 51, 
171, 172, 201]. Combining direct brush smears with a 
liquid-based method seems to enhance the diagnostic ac-
curacy [201]. 
zz Regardless of the operator, hemolyzing fixatives (Cytolyt 
and others) have been shown to be indispensable as initial 
transport medium for blood-rich FNABs of intraabdomi-
nal lesions and brush samples in combination with thin-
layer preparation. By lyzing blood cells, the method yields 
well-preserved cellular material and a clear background. 
FNABs of the pancreas frequently provide bloody mate-
rial. 

10.1.2.3  Cell-Block Technique (Fig. 10.45A)

Application of cell-block production depends on the type 
and the amount of cytologic material that is available. The 
preparation of cell blocks has been found to aid mainly in 
diagnostic situations where tissue fragments or clots are 
present in the original cytologic specimen, especially in the 
liquid-based setting. 

10.1.3  Additional Analyses

10.1.3.1  Immunocytochemistry [101] (Fig. 10.2)

No immunocytochemical marker is known that can reliably 
distinguish between pancreatic and extrapancreatic adeno-
carcinoma.
zz Routinely applied immunocytochemical markers provi
ding a positive staining reaction for cells of ductal pancre-
atic adenocarcinoma are CA19-9 and MUC (Fig. 10.2B). 
Specificity of CA19-9 is rather low, because this antigen 
is also expressed in benign pancreatic duct cells and in 
epithelial cells of benign cystic tumors. MUC4 and 
clusterin-β can be helpful in separating reactive ductal 
epithelial cells from malignant cells of pancreatic adeno-
carcinoma in FNAB samples [89].
zz Cytokeratins do not distinguish benign pancreatic cells 
and cells of ductal adenocarcinoma, but the latter may be 
separated from nonductal-type pancreatic cancers by dif-
ferent cytokeratin profiles.
zz Cells of ductal pancreatic adenocarcinomas usually do not 
express vimentin and endocrine markers.
zz Monospecific antibodies against carcinoembryonic anti-
gen (CEA) may be helpful to separate certain types of 
pancreas neoplasms from nonneoplastic disorders. Other 
markers that could help distinguish between benign and 
malignant pancreatic cells in cytologic specimens have 
recently been evaluated [13, 209].
zz p53 immunostaining in brush specimens of patients with 
extrahepatic bile duct stenosis may be helpful in the diag-
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nosis of bile duct carcinoma, but the marker is less valu-
able in the assessment of pancreatic carcinoma [188].

10.1.3.2  DNA Ploidy Analysis 

10.1.3.2.1  DNA Image Cytometry 
[17, 24, 25, 102, 110, 130, 158, 159]  
(Figs. 10.5, 10.24, 10.26)
zz Ploidy assessment by DNA image cytometry (ICM DNA) 
is a valuable adjunct to routine cytology for detecting ma-
lignant or potentially malignant disorders in FNAB of 
mucinous cystic tumors and in brush cytology performed 
on strictures of the biliary and pancreatic ducts (see also 
Sect. 10.2.8, “Dysplastic and Reactive/Regenerative Bili-
ary Epithelium,” p. 685). 
zz Quantitative DNA results are helpful in distinguishing be-
tween benign and malignant cell populations (Figs. 10.3–
10.5):

−− Increasing diagnostic sensitivity as compared to cytol-
ogy alone.

−− Rectification of false-negative results based on prior 
cytologic evaluations.

−− An abnormal DNA histogram selects patients with 
negative and atypical cytology for stringent evaluation 
of malignancy and continuous follow-up, respectively.

−− Quantitative DNA analysis can verify the majority of 
benign and malignant cytologic diagnoses or can reas-
sure the cytopathologist in cases with an uncertain cy-
todiagnosis. In this setting, performance of the DNA 
test is of particular importance in patients with positive 
cytology and simultaneous negative or equivocal clini-
cal and histologic-bioptic findings.

Caution
zz The very high specificity for malignancy in conven-

tional cytology may be reduced by DNA image ana
lysis (for the same patient group) . Hence, the results 
of DNA measurement need to be interpreted toge
ther with the patient’s history, endoscopic and clini-
cal findings, and imaging results [17, 102, 159] .
zz The extent of specificity reduction is determined by 

the individual histogram classification. 

zz For digital DNA analysis, routine cytologic specimens are 
restained with the Feulgen method.
zz Histogram interpretation at our institution has been re-
fined with increasing practical experience over a long pe-
riod. The purpose has been to achieve as high as possible 
a grade of diagnostic sensitivity and specificity for atypi-
cal epithelial cells of undetermined significance originat-
ing from biliary strictures (related to a pancreatic or pri-
mary bile duct process) and from the epithelial lining of 
cystic lesions of the pancreas. The currently applied histo-
gram algorithm is listed below.

DNA diploidy: 
1.8c ≤ DNA index of the stemline (SL) ≤ 2.2c
DNA intermediate profile:
diploid SL and more than 10% single cells  < 4.4c, 
or high S-phase fraction (lacking distinct SL in the 3c 
area), 
or single cells in the octoploid area
DNA aneuploidy:
1.	 aneuploid SL: SL < 0.9c, or 1.1c < SL < 1.8c, or 

2.2c < SL < 3.6c, or  SL > 4.4c
2.	 tetraploid SL and  ≥ 15% of all cells measured in 

noneuploid regions
3.	 15% noneuploid cells (of all cells measured) > 4.4c
4.	 9c exceeding events more than three cells

A stemline contains more than 20% of all cells mea-
sured.

zz Aneuploidy indicates severe epithelial dysplasia (preneo-
plasia) or malignancy and is in general a marker of  poor 
prognosis in patients with malignant biliary strictures re-
lated to a pancreatic cancer, whereas an intermediate 
DNA profile has been shown to be indeterminant for ma-
lignancy (Figs. 10.66 and 10.67). In our series, we have 
found sporadic pancreatic cancers presenting with a dip-
loid DNA profile in accordance with the algorithm stated 
above.
zz The histogram interpretation may be equally applied for 
malignancy assessment of epithelial cells of intestinal ori-
gin such as cells from intestinal metaplasia of the esopha-
gus (Barrett esophagus), gastric epithelial cells, and epi-
thelial cells of small and large bowel mucosa.

10.1.3.2.2  DNA Flow Cytometry
Quantitative DNA studies using the flow cytometry (FCM) 
method yield similar results and conclusions to those repor
ted for ICM DNA [115, 159].

10.1.3.3  Molecular Genetics

zz KRAS point mutation and mutations of tumor suppressor 
genes p16, TP53 and DPC4 have been identified as the 
most frequent genetic changes in ductal pancreatic carci-
nomas. Both the specificity and impact of these chromo-
somal abnormalities for pancreatic carcinogenesis is not 
yet determined [11, 74, 90, 104, 117, 150].
zz Recent studies indicate that the fluorescence in situ  
hybridization (FISH) test has increased sensitivity  
while preserving the specificity of cytologic diagnosis  
in the detection of malignant bile duct strictures.  
The UroVysion multiprobe assay has been used, which 
detects abnormal signal copy numbers of chromosomes 3, 
7, and 17 and deletion in the 9p21 gene locus [98, 110, 
130].
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10.1.3.4   Cyst Fluid Analysis 
(Enzymes, Tumor Markers)

Biochemical cyst fluid analysis may significantly enhance 
the diagnostic accuracy for pancreatic cystic neoplasms dis-
tinguishing between neoplastic cysts and nontumoral panc
reatic cystic lesions in a substantial number of cases.
Enzymes: Amylase content and amylase isoenzyme level 
aids differentiation of pseudocysts from cystic tumors. Insu-
lin-content, among other hormones, has been reported to be 
helpful in the preoperative differentiation of cystic endocrine 
tumors from other cystic pancreatic neoplasms [203].
Tumor markers: Various sets of tumor markers have been 
evaluated regarding their potential for preoperative classifi-
cation of morphologically indeterminate cystic lesions of the 
pancreas. The most frequently investigated markers are car-
cinoembryonic antigen (CEA), CA 19-9, CA 125, CA 15-3, 
pancreatitis-associated protein, and tumor-associated glyco-
protein 72 (TAG-72).

We refer to the literature (selected papers cited) for stan-
dardization of individual enzyme levels and marker profiles, 
for difficulties and pitfalls, and for further information [6, 
12, 33, 112, 116, 167, 203].

10.1.4  Normal Cytology of the Pancreas 
and Contaminants

10.1.4.1  Benign Pancreatic Cells
 (Figs. 10.6 and 10.7)

Acinar and ductal cells originate from the exocrine portion 
of the pancreas.
zz Acinar cells (Fig. 10.6A) appear in FNA preparations in 
small acinar groupings. 
{{ The small nuclei are uniform, round to ovoid, with 
slight variation in size showing a smooth distinct mem-
brane. 
{{ Most nuclei are excentrically and basally placed. Nuc
leoli are small, round, and conspicuous. 
{{ The chromatin is finely granular and evenly distribu
ted. 
{{ The cytoplasm is abundant and finely granular, though 
granularity may appear vaguely in the Papanicolaou 
stain. 
{{ Small and large tissue fragments of acini may be en-
countered, arranged in lobules and separated by loose 
fibrovascular tissue.

zz Cells of small pancreatic ducts (Fig. 10.6B) in FNAB 
specimens are arranged in regular, flat sheets. 
{{ The cells are cuboid to columnar. 
{{ The small round nuclei exhibit regularly distributed 
granular chromatin and occasionally a tiny nucleolus. 
{{ The cytoplasm is relatively scant and poorly defined.

zz Cells of large pancreatic ducts (Fig. 10.6C) rarely turn up 
in FNAB samples. The cells are a typical finding in panc
reatic duct samples collected by brushing or direct juice 
aspiration. 
{{ Epithelial cells lining large pancreatic ducts are in ge
neral slightly smaller than epithelial cells originating 
from the bile duct system.
{{ The cells are small to medium-sized and of cuboid or 
columnar shape. They occur singly, in palisades, or in 
a regular flat honeycomb-like arrangement. 
{{ The nuclei are round and distinctly outlined. 
{{ The chromatin is evenly dispersed and granular. 
{{ Nucleoli may be distinct, suggesting cellular activity. 
{{ The cytoplasm is well defined, densely structured, or 
vacuolated. 
{{ Variable numbers of degenerating epithelial cells are 
usually present.

zz Islet cells (Fig. 10.7) are cells forming the endocrine frac-
tion of the pancreas. The endocrine fraction of the panc
reas consists of numerous dispersed islets of Langerhans 
with the highest concentration in the body and the tail of 
the organ. 
{{ Islet cells appear very infrequently in pancreatic aspi-
rates or are simply not identifiable.
{{ The cells occur singly or in loose aggregation and are 
larger than exocrine acinar cells. 
{{ The nuclei are very similar to those of acinar cells; the 
N/C ratio is low. Assignment of stripped nuclei to islet 
cells or exocrine acinar cells is not possible. 
{{ The cytoplasm may appear either pale or flimsy, or is 
not recognizable at all.

10.1.4.2  Contaminants in FNAB (Figs. 10.8–10.10)

zz Mesothelial cells are encountered mainly in percutaneous 
aspirates. 
{{ The large mesothelial sheets are composed of flattened 
cells, the sheets are occasionally folded. 
{{ The nuclei are widely spaced, frequently exhibiting in-
dentations. The nucleoplasm is clear and the chromatin 
texture indistinct; nucleoli may be conspicuous. 
{{ Reactive-reparative changes of the mesothelium can 
enhance nuclear polymorphism and nucleolar size. Ad-
ditional nuclear overlapping, hyperchromasia, and 
coarsening of the chromatin could lead to an erroneous 
diagnosis of malignancy (Fig. 10.8). 

zz Gastrointestinal epithelium (Figs. 10.9 and 10.10) is a 
major contaminant in FNABs performed during routine 
endoscopic examination. Distinguishing between gastro-
intestinal epithelium and pancreatic ductal epithelium 
may be challenging; misdiagnosis of a mucinous cystic 
tumor of the pancreas is possible (see also Sect. 10.1.7.2, 
p. 640) (Fig. 10.10). 
zz Hepatocytes may sporadically be encountered.
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10.1.4.3 Contaminants in Pancreatic Juice  
(Figs. 10.11–10.14)

Cells from bile duct lining epithelium and from the superfi-
cial duodenal mucosa are admixed in cases where the pan-
creatic juice is collected from the ampulla or together with 
duodenal secretion. 
Distinction of bile duct lining cells from pancreatic ductal 
epithelial cells is not always possible.
zz Epithelial cells from the bile duct system 
{{ They appear as slender elongated columnar cells with 
small round basally located nuclei; the cells are com-
monly referred to as matchsticks. However, not all 
cells of biliary tract origin are necessarily elongated, 
they may also appear cuboidal (Fig. 10.11).

zz Cells from the duodenal lining epithelium (Figs. 10.12 
and 10.13A) 
{{ They have a cuboid to cylindrical shape, usually dis-
playing a well-preserved prominent brush border. They 
are typically arranged in flat sheets that are interspersed 
with goblet cells.

zz Degenerating epithelial cells
{{ Large numbers of degenerating epithelial cells (debris) 
(Fig. 10.13B), particularly originating from gastroin-
testinal epithelium, should not be misinterpreted as tu-
mor necrosis.

zz Cells of intramural duodenal/ampullary glands. 
Harm of the duodenal/ampullary surface epithelium by 
mechanical manipulation may shed  clusters of intramural 
glands into pancreatic juice and duodenal fluid aspirates 
(Fig. 10.14). 
{{ Cells of intramural glands are more voluminous and 
polygon-shaped compared to duct lining cells. Their 
nuclei exhibit loose chromatin, focally irregular out-
line, and distinct nucleoli of variable size. 
{{ The cytoplasm is clear and coarsely vacuolated and 
tends to be abundant. 
{{ Pronounced irregular cell clustering and nuclear 
crowding can potentially be misinterpreted as adeno-
carcinoma of the clear cell type.

Caution
zz Reactive-reparative changes in mesothelial cell clus-

ters may be misinterpreted as malignant.
zz Activated clusters of duodenal/ampullary intramural 

glandular cells may be misinterpreted as clear cell 
adenocarcinoma.
zz Large amounts of gastrointestinal cellular debris 

should not lead to an erroneous interpretation of ne-
crotic cancer.

10.1.5  Inflammation, Infection, 
and Infectious Cysts

10.1.5.1  Acute Pancreatitis [33]

Most cases of acute pancreatitis are caused by proteolytic 
destruction of the gland and the fatty tissue, whereas an in-
fectious etiology is rare. Acute pancreatitis may lead to com-
plications such as hemorrhage, necrosis, and development of 
pseudocysts and abscess; complications that are associated 
with a high mortality. In survivors, a considerable proportion 
of acute disorders progress to chronic pancreatitis.

Microscopic Features
Early form of acute pancreatitis

{{ Degenerated fat cells (fat necrosis), foam cells, lipid-
laden vacuolated macrophages, numerous neutrophils, 
and granular debris. Degenerating and necrotic acinar 
and ductal cells; the nuclei are pyknotic, small, and 
deeply stained.

Healing form of pancreatitis
{{ In addition to cellular components as described above, 
the smears contain granulation tissue comprising reactive 
immature fibroblasts, activated histiocytes, numerous 
leukocytes of various types, and proliferating capillaries. 
Granular calcium deposits are frequent (Fig. 10.15).

Caution
Well-preserved activated and regenerative cells can 
present diagnostic dilemmas:
–	 Reactive immature fibroblasts and histiocytes/mac-

rophages may exhibit distinct nuclear atypia over-
lapping the atypia of malignant cells. 

–	 Nuclear features of activated mesenchymal cells can 
match those of pancreatic carcinoma cells (pleomor-
phic nucleus with clear nucleoplasm, irregularities of 
the nuclear membrane, indistinct chromatin texture, 
pronounced nucleoli).

10.1.5.2  Chronic Pancreatitis 
[33, 46, 124] (Fig. 10.16)

Cellularity of the smears in chronic pancreatitis depends on 
the degree of fibrosis in the needle pass areas. FNAB samp
les of a chronic inflammatory lesion should contain an in-
flammatory cell component and/or fragments of fibrous tis-
sue. An additional epithelial component with indeterminate 
cellular atypias should raise suspicion of adenocarcinoma of 
the pancreas.

Microscopic Features
{{ Hallmarks: Minor acinar cell component, with the duc-
tal cells predominating. The latter are usually arranged 
in small, cohesive, slightly irregular sheets. 
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{{ Numerous ductal cells display atypical features vary-
ing in their characters:

−− Focally nuclear overlapping may be observed in the 
cell sheets.

−− The nuclei are somewhat larger as compared to 
those of completely normal cells varying in size and 
shape. Nuclear wrinkles and indentations are infre-
quent and not pronounced. 

−− The N/C ratio is within normal range or slightly in-
creased.

−− The nucleoli are conspicuous and variable in size.
−− The chromatin distribution in the nuclei is loose and 

regular.
−− The cytoplasm is frequently vacuolated. Squamoid 

cytoplasmic features characterized by a dense struc-
ture and sharp outlines are observed in aspirates 
from ductal squamous metaplastic areas. 

−− The background of the smears reveals lymphocytes, 
plasma cells, and fragments of fibrotic tissue.

Differential Diagnosis (Fig. 10.16B)
Reactive epithelial atypia in a background of chronic inflam-
mation can give rise to considerable difficulties in diagnosis. 
zz Monolayered sheets of the ductal cell type exhibiting fo-
cal nuclear crowding, distinct abnormalities of nuclear 
shape (bizarre molding and cleaving), chromatin clearing, 
and prominent nucleoli should be considered as diagnos-
tic for well-differentiated pancreatic adenocarcinoma. 
Histologic evaluation is frequently inevitable in such ca
ses in order to exclude severe reactive cell changes in the 
course of chronic pancreatitis.
zz Cell groups of the ductal type characterized by marked 
nuclear overlapping, nuclear crowding, cellular discohe-
sion, pronounced nuclear pleomorphism (folds and 
grooves), nuclear hyperchromasia, increased N/C ratio, 
mitoses, and necrosis are strongly indicative of poorly dif-
ferentiated adenocarcinoma, but cytology alone cannot 
completely exclude severe reactive atypias provoked by 
chronic pancreatitis.
zz Pronounced membrane irregularities and anisonucleosis 
are the most specific indicators of an adenocarcinoma. 

Cytologic features of cellular atypia in chronic pancreatitis 
versus pancreatic adenocarcinoma of various grades are 
tabulated in the textbook by Centeno and Pitman, pp. 45–47 
[33] and discussed in individual publications [44, 84, 119]

Caution
Aspirates of chronic pancreatitis, comprising ductal 
cells with regenerative and reparative changes and 
nuclear atypia, lacking a concomitant morphologic 
background are difficult to distinguish from pancreatic 
adenocarcinoma.

10.1.5.3  Autoimmune Pancreatitis 

Autoimmune pancreatitis (AIP) is a new entity among 
chronic pancreatic inflammatory disorders. AIP has been 
identified as pancreatic manifestation of a systemic fibroin-
flammatory disease (IgG4-related systemic disease). Affec
ted pancreas demonstrate a dense lymphoplasmacytic infil-
tration, and numerous cells are IgG4-positive [69]. Studies 
of AIP in cytologic FNAB samples are very limited [111].

10.1.5.4  Pancreatic Tuberculosis [78, 96, 121]

Pancreatic tuberculosis is considered a rare disease. It usu-
ally occurs as a complication of miliary tuberculosis, espe-
cially in immunosuppressed individuals. Pancreatic tubercu-
losis is often misinterpreted as a neoplastic mass or 
nonspecific pancreatitis by imaging procedures. 

{{ The pathognomonic cytologic pattern is composed of 
caseous necrosis, epithelioid histiocytes, Langhans gi-
ant cells along with neutrophilic and/or lymphoplas-
macytic infiltrates.

Ziehl-Neelsen staining for acid-fast bacilli should be per-
formed on cytologic preparations to prove a suspected myco-
bacterial infection. Mycotic infectious disease can be ex-
cluded using Grocott and PAS staining.

Caution
Pure caseous debris with absence of typical histiocytic 
elements may mimic cancer necrosis. A misdiagnosis of 
malignancy is easily made in patients known to be im-
munocompetent.

10.1.5.5  Infectious Cysts

zz Secondary infected pseudocysts and abscesses are charac-
terized by abundance of neutrophils, degenerating neutro-
phils, and debris. Application of special stains (Giemsa, 
Gram, periodic acid-Schiff reaction, Grocott) will identify 
infectious organisms, such as bacteria, fungi, or protozoa. 
Additional microbiologic analyses from a fraction of the 
aspirate will enable the classification of the nature and 
type of the pathogen.
zz Hydatid cyst (echinococcosis) (Figs. 3.17, 9.7, 9.8) is 
rarely encountered in the pancreas. A specific diagnosis of 
echinococcosis is usually made by imaging techniques. 
However, guided fine-needle aspiration is a safe method 
to assess the nature of obscure cystic lesions suggestive of 
a hydatid cyst but lacking calcification by imaging.
{{ The finding of hooklets and scoleces is diagnostic for 
hydatid disease (Figs. 3.17 and 9.7).
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{{ A bloodless fluid sediment having opaque debris in the 
background, only a few cellular elements, and sporadic 
hooklets, if any, is also pathognomonic (Fig. 9.8).

Caution
It is highly important to read smears from poorly cellu-
lar cystic fluids carefully, if necessary in high magnifica-
tion. Minimal closing of the microscope diaphragm can 
be helpful in detecting single and tiny hooklets.

zz Cystic lesions caused by other protozoal and helminthic 
infections are not further discussed in this section. They 
are described in pertinent papers and distinguished text-
books [104].

10.1.6  Nontumoral Cystic Lesions: 
Findings in Aspirates [33]

10.1.6.1 Pseudocysts (Fig. 10.17)

Pseudocysts are the most common type of cystic lesions, ac-
counting for 75–90% of all pancreatic cysts. In general, they 
follow acute pancreatitis, trauma, and surgery, and may re-
sult from acute episodes of chronic relapsing pancreatitis. 
Pseudocysts are cavities following the rupture of ducts; they 
are filled with fluid subsequently producing an inflammatory 
reaction. Pseudocysts occur most often as unilocular lesions.

{{ The mixed inflammatory component varies, hemosi
derin-laden macrophages are usually present. 
{{ Furthermore, the smear background is composed of 
debris, blood, and hemosiderin. Bile pigment may be 
observed. 
{{ Cyst-lining epithelium is practically absent. 
{{ Occasional normal pancreatic parenchyma cells origi-
nate from the needle passes through normal gland  
tissue.

Analysis of amylase content in aspirated cystic fluids is use-
ful in identifying pseudocysts [112]. 

Caution
Presence of mucin with or without mucinous epithelial 
cells is highly suspicious of a mucinous cystic neoplasm.

10.1.6.2  Retention Cysts

They result from an obstruction of the pancreatic duct sys-
tem. The wall of small cysts is lined by genuine ductal epi-
thelium, which undergoes degeneration and vanishes during 
cyst enlargement by pressure and inflammation. 

{{ Overlap of the cytologic features of retention cysts 
with those of pseudocysts is striking. 

{{ Cyst-lining epithelial cells – even with mucin inclu-
sions – may be present. 
{{ Islet cells from neighboring pancreatic tissue have 
been observed. 

Caution
zz A few endocrine cells in the fluid of retention cysts 

should not mislead to a diagnosis of a cystic islet cell 
tumor (see Sects. 10.1.6.5, p. 640 and 10.1.7.5.1, p. 642).
zz Endoscopy and imaging are crucial tests to distin-

guish mucinous retention cysts from mucinous cys-
tic neoplasia. 

10.1.6.3  Congenital Cysts

Cytologic experience with fluids from congenital pancreatic 
cysts obtained by fine-needle aspiration is limited to reports of 
single cases [33, 181, 187]. Biochemical analysis of cyst fluid 
and correspondent immunocytochemical findings for the li
ning epithelial cells are reported in the indicated literature.

{{ The sediment smears of the cystic fluid show scant cel-
lularity. 
{{ Single cuboidal epithelial cells have bland nuclei and 
usually sharply outlined basophilic cytoplasm. Squa-
mous cells as the cyst’s inner lining have been found in 
histologic sections [187].

10.1.6.4  Lymphoepithelial Cysts 
[2, 3, 35, 194, 195] (Fig. 10.18)

General Comments and Histologic Appearance
zz Lymphoepithelial cyst (LEC) is an unusual and benign 
entity among the cystic disorders of the pancreas. Its com-
mon location is the tail of the pancreas. The most accepted 
theory of histogenesis of LEC is epithelial inclusion in a 
pancreatic lymph node or ectopic pancreatic tissue in a 
peripancreatic lymph node [194]. LECs occur as unilocu-
lar and multilocular entities.
zz No pancreas LEC patients have been found in the course 
of immunosuppression. In contrast, lymphoepithelial cys-
tic disorder in salivary glands is a typical lesion of immu-
nocompromised hosts. 
zz Histologically, the cysts are lined with mature stratified 
squamous epithelium surrounded by lymphoid tissue usu-
ally including prominent follicles. Areas in the lining epi-
thelium display transitional or cuboidal appearance; mu-
cinous cells are infrequently observed.

Microscopic Features, Differential Diagnosis,  
and Immunocytochemistry

{{ Cytologic samples [3, 35] are cellular, mainly com-
posed of benign superficial squamous cells and anucle-
ated squames.
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{{ Mucin-secreting cells may rarely be encountered.
{{ Histiocytes, lymphocytes, and cholesterol crystals are 
commonly present.

Differential diagnosis includes dermoid cyst, congenital 
cyst, and other squamous cysts located in the neighborhood 
of the pancreas. Mucin-producing epithelial cells could lead 
to a false diagnosis of retention cyst or mucinous cystic neo-
plasia. The squamous cells of LEC are completely benign 
making a false diagnosis of squamous cell carcinoma ex-
tremely unlikely. 

Cyst-lining glandular cells are immunocytochemically 
positive for CEA [35] and CA19-9. The latter marker has 
also been found in cyst contents using a biochemical assay 
[195].

10.1.6.5  Extremely Rare Pancreatic Cystic Lesions 

Single cases have been described in the clinical, cytologic, 
and histologic literature:
zz Dermoid cyst [61, 199] is not really a simple cyst but a 
cystic neoplasm. It evolves from remnants of embryonic 
tissue located in the pancreas. The cytologic features are 
very similar to those of dermoid cysts at anatomic sites 
other than pancreas: anucleated and nucleated squames, 
keratinized debris, and inflammatory infiltrates. Other 
squamous cell-lined cysts should be considered in the dif-
ferential diagnosis.
zz Mesothelial cyst [141]: The lining epithelium is similar to 
the mesothelial layer of the body cavities. Immunocyto-
chemical positivity for vimentin, calretinin, and CK5/6 
confirms the histogenetic nature of the cells.
zz Cystic islet cell tumor [85] should be considered in cases 
with overt endocrine cells in fluid aspirates (see also Sect. 
10.1.7.5.1, p. 642). Differential diagnosis is islet cell con-
tamination from adjacent pancreatic tissue caused by the 
needle passes.

10.1.7  Neoplastic Cysts: Findings 
in Aspirates

zz Differentiating the morphologic features of the various 
pancreatic cystic lesions is discussed in several sections 
of Chapter 10. For further information, we refer to refer-
ences listed in the corresponding sections of this chapter.
zz For biochemical cyst fluid analysis see Sect. 10.1.3.4, p. 
636.

10.1.7.1  Serous Cystadenoma 
[80, 105, 118, 140] (Figs. 10.19 and 10.20)

General Comments
zz Synonyms for serous cystadenoma (SCA) are microcystic 
adenoma and glycogen-rich cystadenoma.
zz SCA is an invariably benign tumor occurring in older pa-
tients, usually in females. The tumors present with innu-
merable small cysts resulting in a classic radiologic pic-
ture, but macrocystic variants have also been described 
[83, 95]. Immunocytochemical and ultrastructural proper-
ties of the tumor cells resemble centroacinar cells [7, 95].

Microscopic Features 
{{ The aspirated fluid is clear and cytologic preparations 
comprise scarce epithelial cells and a proteinaceous 
background. 
{{ The cells are cuboid or small, columnar in shape, and 
arranged in small regular sheets. Their nuclei are round 
and smooth with a bland chromatin texture and indis-
tinct nucleoli. 
{{ The cytoplasm is clear, vacuolated, and sharply out-
lined. Intracytoplasmic glycogen can be demonstrated 
by the PAS stain.
{{ Foamy macrophages, small fragments of fibrous stro-
ma, and calcification may be present.

Caution
zz It should be emphasized that FNAB of SCAs in ge

neral have markedly scant cellularity or are even de-
void of epithelial cells, with the result that the aspi-
rate is often nondiagnostic or not suitable for 
classifying the tumor [64].
zz Gastrointestinal-contaminating epithelium in endo-

scopic ultrasonography-guided aspirates from SCA is 
a major reason for an erroneous diagnosis of a cystic 
mucinous tumor [20].

10.1.7.2  Mucinous Cystic Neoplasms 
[29, 43] (Figs. 10.21–10.27)

General Comments and Histologic Classification
zz Mucinous cystic neoplasms occur particularly in middle-
aged women. Most of these tumors are multiloculated with 
a site predilection in the body and tail of the pancreas. 
zz Pancreatic duct epithelial cells are assumed to be the pre-
cursor cells of these tumors.
zz Histologic classification: Depending on the grade of cel-
lular atypia/dysplasia in the cyst-lining epithelium, tu-
mors should be classified histologically as adenoma, bor-
derline tumor (dysplastic epithelium), carcinoma in situ 
(noninvasive malignant epithelium), or carcinoma (inva-
sive behavior) [211]. The distinction between benign, bor-
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derline, and malignant tumors is not always obvious. In-
traepithelial neoplasia (dysplasia, carcinoma in situ) 
usually occurs focally. The abnormal epithelial foci may 
be detected only after intensive searches in multiple histo-
logic sections from different regions of the cyst wall. 
zz A progression from adenoma to carcinoma is widely ac-
cepted. Any mucinous tumor should be regarded as a po-
tentially malignant disorder, regardless of the morphology 
of the epithelial cells [29, 43]. 
zz The term “mucinous cystadenocarcinoma” is exclusively 
used for neoplasms showing unequivocal invasion be-
yond the cyst wall, or distant metastases.
zz Elevated levels of certain biomarkers in cyst fluids may 
have a strong correlation with a mucinous cystic neo-
plasm (see also Sect. 10.1.3.4, “Cyst Fluid Analysis: En-
zymes, Tumor Markers,” p. 636).

Microscopic Features
{{ Basic attributes of cystic neoplasms: The aspirates usu-
ally show moderate to high cellularity, but adenomas 
and borderline tumors with mild dysplastic changes 
may exhibit paucity of cells. The presence of back-
ground mucin is pathognomonic.
The epithelial cells have a columnar shape and contain 
mucin. They may be arranged in flat sheets with a ho
neycomb pattern, in palisading rows, and in small papil-
lary formations; or they occur in isolation, often appear-
ing as goblet cells. Numerous foamy histiocytes and 
mucin-containing macrophages are usually admixed.

−− Mucinous cystic adenoma: The nuclei are round 
with bland chromatin and small nucleoli (Figs. 
10.21–10.23).

−− Mucinous cystic borderline tumor: Dysplastic cells 
are larger than those originating from benign epithe-
lium, and the N/C ratio is increased. Their nuclei 
exhibit variable size, irregularities of the membrane, 
granular or coarse chromatin, and distinct nucleoli. 
Pronounced cellular palisading and cell clustering 
may be observed, giving rise to an enhanced archi-
tectural complexity (Fig. 10.25).

−− Mucinous cystadenocarcinoma (invasive cystic car-
cinoma): Aspirates are highly cellular. Cell clusters 
are three-dimensional acinic-like or papilliform and 
cellular dyshesion is prominent. Cells are highly ab-
normal with unambiguous features of malignancy, 
such as a high N/C ratio, wrinkled and folded nuclei, 
irregularly distributed granular and coarse chroma-
tin, and dark nucleoplasm. The nucleoli are promi-
nent and frequently multiple. Mitoses and necrosis 
are distinct (Fig. 10.27).

Differential Diagnosis
Any pancreatic cystic lesion containing mucin is highly sus-
picious of a cystic mucinous neoplasia. But there are occur-
rences one has to be aware of:

zz Retention cysts may be layered with mucin-producing 
epithelium, but retention cysts are small and occur  
rarely.
zz Activated mucin-laden macrophages may mimic dysplas-
tic/malignant mucin-producing epithelial cells. Such cas-
es require immunocytochemical work-up using antibod-
ies against cytokeratins (positivity in epithelial cells) and 
histiocytic markers such as CD68 (Fig. 10.25).
zz Distinguishing noninvasive from invasive mucinous cyst-
adenocarcinoma and distinction between mucinous cyst-
adenocarcinoma and ductal adenocarcinoma with secon
dary cystic changes is not possible by cytology.
zz Gastrointestinal-contaminating epithelium in endoscopic 
ultrasonography-guided aspirates may lead to a misdiag-
nosis of cystic mucinous neoplasia (Figs. 10.9 and 10.10).
zz Marked degeneration of individual epithelial cells in 
smear preparations sets limitations on the cytodiagnostic 
work-up. Such cells may easily be misinterpreted as de-
generating histiocytes (Fig. 10.25A).

Caution
zz High fluid viscosity may prevent successful aspira-

tion of cyst content in mucinous cystic neoplasms. 
zz Cytology alone does not allow a distinction of intra-

cystic carcinoma in situ from invasive cystic carcino-
ma.
zz Pronounced degeneration of numerous single epi-

thelial cells may present diagnostic dilemmas. 
zz Activated mucin-laden macrophages can lead to an 

erroneous diagnosis of mucin-producing carcinoma 
cells.
zz Gastrointestinal-contaminating epithelium in endo-

scopic ultrasonography-guided aspirates from oth-
erwise nonmucinous cystic lesions is a major reason 
for the misdiagnosis of a mucinous cystic neoplasm. 
We would like to emphasize that only the triad of 
typical cyst fluid debris, background mucus, and mu-
cin-forming epithelial cells is a reliable indication for 
the diagnosis of mucinous cystic neoplasia.

10.1.7.3  Intraductal Papillary Mucinous 
Neoplasm  
[15, 59, 107, 120, 165, 170, 179, 184] (Fig. 10.28)

General Comments
zz Synonyms for intraductal papillary mucinous neoplasm 
(IPMN) are intraductal mucinous hypersecreting neo-
plasm, mucinous ductal ectasia, ductectatic mucinous 
cystadenoma, intraductal papillary neoplasm, papillary 
cystadenoma, and cystadenocarcinoma.
zz IPMN is an entity with a clinicopathologic presentation 
distinct from that of mucinous cystic neoplasms. The neo-
plasms affect elderly patients, particularly males.
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zz The majority of IPMNs occur in the main pancreatic duct 
and its branches in the head and body of the organ. Exten-
sion to the ampulla of Vater and into the common bile 
ducts has been observed. The tumors are divided into be-
nign, borderline, and malignant lesions.

Microscopic Features and Tumor Grading
Cytologic experience in the preoperative diagnosis of IPMN 
had long been limited. In recent years, the cytomorphologic 
features of this entity have been described by means of sing
le cases and larger series with the aim of standardization for 
diagnostic purposes. Cytology was found to be helpful in 
confirming suspected IPMN diagnosis preoperatively. Cyto-
logical specimens were sampled in most patients by EUS-
guided FNAB. In a few cases, pancreatic juice was investi-
gated, sampled by pancreatoscopy or pancreatic duct lavage 
[53, 163, 207].

{{ Hallmarks: Abundant extracellular viscous mucin. Co-
hesive sheets of mucinous epithelial cells, frequently 
of the goblet cell type, are entrapped in pools of mucin 
or in the background. Papillary clusters occur only in a 
small proportion of all cases.
{{ Histiocytes and mucin-laden macrophages may be 
present. 
{{ Inflammatory infiltrates are rarely observed.

The degree of cellular atypia, cellular crowding, nuclear 
pleomorphism, and nucleolar size may vary in cytologic 
preparations of the same case, and accurate tumor grading is 
considered to be difficult [107, 170]. However, irregular 
clusters, nonmucinous epithelial cells, numerous single cells, 
severe nuclear atypia comprising nuclear clearing, and ne-
crosis indicate a high probability of malignancy [128, 179].

10.1.7.4  Solid Pseudopapillary Tumor 
[16, 22, 87, 164] (Fig. 10.29)

General Comments
zz Synonyms for solid pseudopapillary tumor (SPPT) are 
papillary cystic neoplasm, solid and cystic tumor of the 
pancreas, papillary cystic tumor of the pancreas, and pa
pillary epithelial neoplasm of the pancreas.
zz This is a rare neoplasm of low malignant potential, mainly 
occurring in young women. 
zz The gross tumor is well encapsulated and composed of 
solid and cystic areas, focal hemorrhage, and necrosis.
zz The patient is usually cured after complete surgical resec-
tion.

Microscopic Features and Immunocytochemistry
{{ Hallmarks: The cytologic smears are highly cellular. 
They are composed of numerous branching papillary 
fragments disclosing characteristic delicate fibrovascu-
lar cores surrounded by myxoid stroma and superficial 

monolayered or multilayered neoplastic cell lining. 
Myxoid or mucoid tissue fragments free of cell cover 
may also occur. The cells are monomorphic, exhibiting 
an amphophilic ill-defined occasionally granular cyto-
plasm. The nuclei are usually oval and clear with finely 
granular chromatin. Distinct nuclear grooves and in-
clusions are pathognomonic for this tumor entity but 
may not be encountered in each individual case. The 
nucleoli are small but conspicuous.
{{ Macrophages and necrosis frequently occur.

No differential diagnosis problems should arise if the key 
features of SPPT are overt.

Constant immunohistochemical positivity has been des
cribed for vimentin, alpha1-antitrypsin, and alpha1-antichy-
motrypsin. Positive immunoreaction for synaptophysin and 
neuron-specific enolase has variably been reported [16, 22, 
164].

10.1.7.5  Rare Cystic Tumors and Tumors 
with Variable Cystic Components

10.1.7.5.1  Cystic Pancreatic Endocrine Tumor 
(Fig. 10.30)
Cystic degeneration of pancreatic endocrine tumors seems to 
be relatively common among nonhyperfunctioning large is-
let cell tumors [30]. Cytologic examination of cyst fluid re-
veals neuroendocrine-type cells. Cytomorphology of the 
specific epithelial cell component meets that of its solid 
counterparts (see Sect. 10.1.10, p. 646).

The biochemical fluid analysis results in low levels for 
CEA, CA-125, and CA-15-3, and variable levels for amy-
lase. Insulin levels have been reported to be elevated and 
may be helpful in the preoperative differentiation between 
endocrine tumor cysts and other cystic entities [203]. 

10.1.7.5.2  Acinar Cell Cystadenocarcinoma
This variant of the classic solid type of acinar cell carcinoma 
is extremely rare; reports on cytomorphologic findings are 
lacking. Histologically, the cyst lining cells are described to 
form acinar formations; the immunohistochemical pattern 
confirms the acinar origin (cytoplasmic expression of al-
pha1-antitrypsin, trypsin, and lipase) [42] (see also Sect. 
10.1.9.2, p. 645).

10.1.7.5.3  Other Cystic Tumors (Fig. 10.31)
Vascular tumors (hemangioma, lymphangioma) in the panc
reas and varied cystic tumors in the peripancreatic and retro-
peritoneal space should always be included in the differential 
diagnosis of pancreatic cysts. Such lesions have been com-
piled from various sources and are listed in Centeno’s text-
book Fine-Needle Aspiration Biopsy of the Pancreas, p. 99. 
[33].
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10.1.8  Invasive Carcinoma and Precursor 
Lesions of the Pancreatic Duct System

10.1.8.1  Ductal Adenocarcinoma
(Figs. 10.32–10.36, 10.38)

zz Primary ductal adenocarcinoma accounts for 80–90% of 
all malignant neoplasms of the pancreas. About two-thirds 
of the neoplasms occur in the head of the pancreas. Most 
patients are in the fifth to seventh decade of their life. Tu-
mors of the head of the pancreas generally produce early 
symptoms, in contrast to cancers of the body and tail. The 
latter grow symptomless over a longer period and are cor-
respondingly larger in size at the time of diagnosis. The 
overall 5-year survival rate of pancreatic ductal adenocar-
cinoma with or without conservative therapy and after 
resection is extremely poor [60].
zz Reported specificity of FNAB for ductal pancreatic ade-
nocarcinoma is in most series 100%, whereas sensitivity 
ranges from 50 to 100%. Strict application of well-defined 
cellular criteria can clearly improve the accuracy of the 
cytologic diagnosis [39, 113, 129, 157]. 
zz Transcutaneous ultrasound-guided [26, 49, 180], comput-
ed tomography-guided [182], and endoscopic ultrasound-
guided FNABs [55, 210] are highly accurate tools for the 
diagnosis of adenocarcinomas of the pancreas, with com-
parable results regarding sensitivity and specificity. False-
negative results have been found to be caused particularly 
by interventional technical problems, the size and nature 
of the lesion, and the cellularity of the aspirate. 
zz On-site cytologic evaluation by a skilled cytopathologist 
may reduce the problem of sample inadequacy due to the 
possibility of immediate repeat aspiration.

10.1.8.1.1  Well-Differentiated Ductal 
Adenocarcinoma [113] (Figs. 10.32, 10.33, 10.38)
Microscopic Features

{{ Hallmarks: 
−− Small and large cohesive sheets with striking sharp-

ly defined outer edges, no peripheral dissociation of 
cells. Sheets are flat, occasionally with a honey-
comb appearance as a result of abundant cytoplas-
mic mucin. 

−− The cells are usually tightly packed with nuclear 
crowding and overlapping. 

−− The nuclei show considerable variations in size and 
might be smaller than benign ductal pancreatic cells. 
Nuclear membrane irregularity is a key feature for the 
diagnosis of well-differentiated adenocarcinoma: tiny 
wrinkles, folds, or subtle lobulation are detectable on 
each malignant nucleus with thorough cell study. 

−− Chromatin clearing is pathognomic for this type of 
adenocarcinoma unless the chromatin texture is 

finely granular and irregular. Conspicuous small 
nucleoli are present in some of the nuclei. 

−− The cytoplasm is clear, vacuolated, or mucinous, 
and sharply outlined.

{{ The smears are usually cellular with mitotic activity 
present in most cases to a lesser extent. 
{{ Necrosis is rarely observed.

Differential Diagnosis 
Biliary duct adenocarcinomas mimic ductal pancreatic ade-
nocarcinomas. Metastases of adenocarcinomas from distant 
sites must also be excluded.

Caution
Careful search for the pathognomonic nuclear features 
(tiny wrinkles, folds or lobulation, and chromatin clea
ring) allows a definite diagnosis in the vast majority of 
well-differentiated carcinomas of the pancreas.

10.1.8.1.2  Moderately Differentiated Ductal 
Adenocarcinoma (Fig. 10.34)
Microscopic Features
These tumors exhibit the same basic cytological features as 
stated for the well-differentiated carcinoma variant, but 
atypias are more pronounced and the tumors are easily re
cognized as malignant:

{{ Cellular groupings and three-dimensional clusters ex-
hibiting increased irregularities.
{{ Overt nuclear pleomorphism comprising indentations, 
cleaving, and lobulation.
{{ Coarse chromatin and hyperchromasia.
{{ Micronucleoli and occasional macronucleoli.
{{ Mitoses and necrosis.

Differential Diagnosis 
As specified above.

Caution
Cytologic features of well- and moderately differentia
ted adenocarcinomas of bile ducts are virtually identi-
cal compared to their pancreatic duct counterparts. 
Adenocarcinomas with extensive mucin production 
most likely indicate bile duct origin.

10.1.8.1.3  Poorly Differentiated Ductal 
Adenocarcinoma (Figs. 10.35 and 10.36)
Microscopic Features

{{ Numerous single cells and irregular three-dimensional 
cell clusters with marked cell dissociation. The cell 
clusters show acinic-like or micropapillary features; 
nuclear overlapping, and loss of polarity are pro-
nounced. 
{{ Marked cellular and nuclear pleomorphism.
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{{ High N/C ratio.
{{ Coarse chromatin and articulate hyperchromasia. 
{{ Numerous mitoses and extensive necrosis.

Differential Diagnosis
Undifferentiated secondary carcinoma and high-grade non-
Hodgkin lymphoma of the blastic type have to be excluded. 
Immunocytochemical positivity for leukocyte common anti-
gen (CD45) and other lymphocyte markers (e.g., against B-
cell and T-cell epitopes) indicate cells of lymphoid origin. 

Caution
zz Marked cell dissociation of undifferentiated carcino-

ma cells and conversely loose and tight clustering of 
lymphoid blasts in cytologic preparations may lead to 
erroneous tumor typing with severe consequences 
for the patient in terms of additional investigations or 
primary therapeutic schemes which are not suitable.
zz Tumor cells with clear cytoplasm and conspicuous 

vacuolization may mimic macrophages, especially in 
specimens with numerous degenerating isolated tu-
mor cells, though the pathognomonic malignant 
nuclear features should easily be recognized at high 
magnification [88].

10.1.8.2  Variants of Ductal Carcinoma

10.1.8.2.1  Adenosquamous Carcinoma and 
Squamous Cell Carcinoma
Adenosquamous carcinoma [94, 134, 151, 176] (Fig. 10.37) 
is a rare neoplasm constituting 3–4% of all pancreatic exo-
crine carcinomas. It is defined as a biphasic tumor composed 
of mucinous adenocarcinoma and a minimum of 30% of 
squamoid elements with keratinization; the latter are thought 
to be of metaplastic origin. The degree of differentiation and 
the proportion of squamous to glandular component varies 
from case to case.
Pure primary squamous cell carcinoma of the pancreas is an 
extremely rare tumor. Differential diagnosis includes adeno-
squamous carcinoma with a very scanty adenomatous com-
ponent and squamous cell carcinoma of nonpancreatic origin.

Caution
zz Adenosquamous carcinoma may present with a vir-

tually exclusive squamous component; careful mi-
croscopic evaluation may disclose single mucinous 
carcinoma cells as the only evidence of glandular dif-
ferentiation. 
zz Squamous cell carcinoma of the pancreas is a very 

rare primary entity.
zz Metastatic squamous or adenosquamous carcinoma 

has to be excluded [108].

10.1.8.2.2  Clear Cell Carcinoma [93, 154, 155]
Immunohistochemical findings and KRAS gene mutation 
provide evidence of the ductal phenotype of this rare type of 
pancreatic carcinoma [123, 155].

Microscopic Features and Differential Diagnosis 
{{ The tumor is predominantly composed of cells having 
abundant clear cytoplasm (>90% clear cells) expres
sing PAS positivity for intracytoplasmic mucin [93, 
155].

zz Clear cell endocrine pancreatic tumor may mimic the duc-
tal pancreatic counterpart but immunostaining for endo-
crine markers such as synaptophysin and chromogranin 
shows a positive reaction. The endocrine pancreatic tumor 
variant occurs predominantly in patients affected by Hip-
pel-Lindau disease [81, 142].
zz Metastatic clear cell carcinoma, which closely resemble 
pancreatic tumor of the clear cell type, predominantly in-
cludes renal clear cell carcinoma, adrenocortical carcino-
ma, tumors of the female genital tract, and lung cancers.
zz Tumor cells with clear cytoplasm may mimic macro-
phages, especially in cytologic smears that are primarily 
composed of degenerating individual tumor cells.

10.1.8.2.3  Oncocytic Neoplasia
The tumors are composed of oncocytes with their characte
ristic cytomorphologic features described in many other or-
gans. 

Low- and high-grade oncocytic tumors of the pancreas 
have been reported as intraductal lesions [1, 143], but also as 
variants of pancreatic endocrine tumors [146, 161, 200]. Dif-
ferential diagnosis considerations concern other types of 
pancreatic carcinoma since cells with oncocytic features and 
granular cytoplasm may frequently be encountered, e.g., in 
acinar cell carcinoma [27]. Secondary tumors have to be ex-
cluded.

10.1.8.2.4  Other Variants of Ductal Carcinoma 
These include papillary carcinoma (Fig. 10.38), mucinous 
noncystic carcinoma and signet ring cell carcinoma, undif-
ferentiated pleomorphic giant cell carcinoma [173], ciliated 
cell carcinoma [131], and mixed ductal-endocrine neoplasm 
[14, 190, 191]. For these extremely rare tumors, we refer to 
specialized sources in the literature, textbooks [33, 196], and 
individual publications.

10.1.8.3  Precursor Lesions of Invasive Ductal 
Pancreatic Adenocarcinoma [125]

General Comments
zz Several noninvasive pancreatic lesions have been recog-
nized as precursors for invasive adenocarcinoma of the 
pancreas. These lesions include: pancreatic intraepithelial 
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neoplasias (PanIN), intraductal papillary mucinous neo-
plasm (IPMN), and mucinous cystic neoplasms [125]. 
Consensus on the classification of the precursor lesions 
PanIN and IPMN including definitions and diagnostic 
guidelines for histologists have recently been developed 
[82]. 
zz Pancreatic intraepithelial neoplasms are histologically 
classified into different grades: PanIN-1A, PanIN-1B, 
PanIN-2, and PanIN-3. 
PanIN-1 and PanIN-2 lesions are of unproved clinical sig-
nificance and can develop in glands without cancer. It 
may be difficult to separate these lesions from reactive 
epithelial cell changes. 
In contrast, PanIN-3 has a high progressive potential for 
invasion [9, 82].
zz In the future, precursors of invasive pancreatic ductal ade-
nocarcinoma may be more often encountered in cytologic 
samples by increasing application of imaging, FNAB, and 
exfoliative cytological methods to the pancreatic duct sys-
tem. Cytologic evaluation in combination with molecular 
methods (such as ploidy assessment by ICM DNA) offers 
the chance to detect preinvasive ductal lesions at an asymp-
tomatic stage, consequently improving the prognosis in 
pancreatic carcinoma disease [31, 128, 139]. In recent 
years, it has become evident that molecular analyses could 
be helpful in defining a progression model for pancreatic 
neoplastic lesions [100, 144]. Hence, high-risk individuals 
could benefit from future screening programs [31]. The 
number of reports on this issue is still rare.

10.1.8.3.1  Cytology and Ductal Precursor Lesions 
A few attempts have been undertaken to evaluate cytologic 
features that may be useful to distinguish between intraduc
tal dysplastic and malignant in situ lesions and invasive can-
cer: 

{{ Small papillary cohesive clusters, presence of goblet 
cells, and sharply defined cell borders are reported to 
be main features of noninvasive IPMN [77] and 
PanIN-3 [76, 128]. 
{{ In contrast, loss of cellular cohesiveness, irregular 
chromatin texture, chromatin clearance, and conspicu-
ous nucleoli are highly suggestive of invasive carci
noma. 

10.1.9  Other Exocrine Pancreatic Cancers

10.1.9.1  Undifferentiated Small-Cell Carcinoma 
[21, 37, 132, 156] 

These are rare pancreatic primaries and their morphologic 
features are akin to small-cell carcinomas encountered in dif-
ferent organs, especially in small-cell carcinoma of the lung. 
Few reports in the literature presume an exocrine origin of 
this pancreatic tumor variant [132, 156].

10.1.9.2  Acinar Cell Carcinoma 
[33, 103, 166, 183] (Fig. 10.39)

An incidence of approximately 1–2% has been reported for 
this rare pancreatic neoplasm with a higher survival rate than 
ductal pancreatic carcinoma. The predilection site of acinar 
cell carcinoma (ACC) is the head of the pancreas.

Microscopic Features 
{{ Hallmarks: The microscopic hallmark of ACC is the 
presence of distinct acinar structures, albeit in many of 
the tumors in focal distribution. 
Highly cellular smears with large and small loosely co-
hesive clusters, prominent acinar formations, and nu-
merous single cells.
Monomorphic tumor cells showing one or two promi-
nent nucleoli, and granular cytoplasm.
{{ In contrast to aspirated material from benign pancreatic 
tissue, the acini of ACC are characterized by an irregular 
arrangement of the tumor cells; the cells are slightly en-
larged and the cytoplasm is scant to moderate in size. 
{{ Isolated tumor cells are frequently stripped of their cy-
toplasm.

Immunocytochemistry and Cytochemistry
Immunocytochemical/cytochemical stainings show positivi-
ty for trypsin and chymotrypsin [103] and the cytoplasmic 
granules are periodically acid-Schiff-positive and resistant to 
diastase [166].

Differential Diagnosis [183]
zz Cytomorphologic features of ACC overlap with those of 
endocrine tumors of the pancreas, particularly in ACCs 
with a prominent trabecular growth pattern. Endocrine tu-
mors are readily distinguishable from ACC by their op-
posite immunoprofile (trypsin-negative, chromogranin-
positive, and synaptophysin-positive).
zz Solid pseudopapillary tumors may disclose cytologic fea-
tures in common with ACCs, but the latter lack branching 
papillary fragments with fibrovascular cores.
zz Benign pancreatic acini are more regular and exhibit an 
articulate organoid aspect that is less distinctive in tumor-
ous acinic formations.

10.1.9.3  Osteoclastic Giant Cell Tumor 
[38, 63, 75, 106, 135, 174]

The histogenesis of this tumor is controversial: a number of 
studies support an epithelial and others a mesenchymal origin. 

Microscopic Features
Cytologically, three cell types can be observed: 

{{ The characteristic multinucleated giant cells of the os-
teoclast type with bland-appearing nuclei comprising 
distinct nucleoli. 
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{{ Mononuclear cells. Conspicuous nuclear pleomor-
phism is usually absent. 
{{ Pleomorphic spindle cells may be present as well.

Differential Diagnosis 
Pleomorphic giant cell carcinoma should first of all be  
excluded. This tumor may also contain osteoclastic giant 
cells, and a combination of both components within an  
individual tumor has been reported [122]. Reports in the lit-
erature assume that osteoclastic giant cell tumor and pleo-
morphic giant cell carcinoma represent a morphologic spec-
trum of a common tumor entity with osteoclastic giant cell 
tumor at one end and pleomorphic carcinoma at the other 
[106].

10.1.9.4  Pancreatoblastoma [33, 149, 175, 213]

Pancreatoblastoma is an exceedingly rare malignant epithe-
lial tumor generally occurring in young children. Pancreato-
blastoma is a highly aggressive tumor, and patients with me-
tastases have a poor prognosis. The head of the pancreas is a 
predilection site for this tumor.

Microscopic Features
Cytologic descriptions of this tumor entity are infrequent:

{{ The cytologic preparations are cellular; they are com-
posed of a biphasic cell pattern including cohesive 
sheets and loose grouping of epithelial cells, and prim-
itive spindle cell mesenchymal tissue. The nuclei of the 
epithelial tumor cells are round to oval and vesicular 
with fine chromatin and small nucleoli.
{{ Cell-block preparation is reported to be most suitable 
for both the detection of acinar differentiation and the 
squamoid corpuscles. The latter together with heterolo-
gous elements such as cartilage are considered diag-
nostic key features of pancreatoblastoma.

Immunocytochemistry
Immunocytochemical tests show positivity of the epithelial 
cells for cytokeratins, carcinoembryonic antigen, trypsin, 
and chymotrypsin. Focal positive immunostaining is also 
achieved in about 50% of the cases with chromogranin, sy
naptophysin, and neuron-specific enolase (NSE).

Differential Diagnosis 
Acinar cell carcinoma is most difficult to separate from  
pancreatoblastoma. Other exocrine pancreatic neoplasms 
and endocrine tumors should also be taken into conside
ration.

10.1.10  Endocrine Tumors of the Pancreas
 [5, 19, 32, 36, 40]

10.1.10.1  General Comments

zz Endocrine pancreatic tumors (EPT), also referred to as is-
let cell tumors, account for up to 5% of all pancreatic neo-
plasms. The most common site of these tumors is the body 
or tail of the pancreas. Most endocrine neoplasms occur in 
adults. 
zz Functional neoplasms are classified according to the pri-
mary hormone being produced. Tumors producing multip
le hormones and consisting of more than one cell type 
have been communicated. EPTs that do not cause hor-
mone-induced clinical symptoms and show no elevation 
of serum hormone levels are referred to as nonfunctio
ning. Nonfunctioning tumors account for 1–40% of all 
EPTs [99].
zz Sophisticated radiographic and sonographic methods and 
image-guided biopsy techniques will detect more endo-
crine tumors and an increasing number of small EPTs 
[32].
zz There is no chance to assess malignancy of EPTs based on 
cytomorphologic features alone. Definitive signs of ma-
lignancy are gross invasion of the surrounding tissue, re-
gional or distant metastases, or blood vessel invasion; the 
latter is a histological criterion of malignant tumor beha
vior. Many other parameters associated with clinical out-
come have been discussed [178]. Nuclear DNA ploidy 
analyses have provided equivocal results as to prognosti-
cation of tumor outcome [4, 72, 109, 186].

10.1.10.2  Islet Cell Hyperplasia

Islet cell hyperplasia of the pancreas may disclose as a nodu-
lar lesion and may be hormonally active or inactive. This 
benign nontumorous disorder is generally indistinguishable 
from true endocrine tumors by cytology alone.

10.1.10.3  Common Type of Endocrine Pancreatic 
Tumor (Figs. 2.63, 9.29, 10.40–10.42)

Microscopic Features
Distinct cytological features and specific endocrine cell 
markers make it easy to render a final diagnosis of EPT using 
fine-needle aspirates [5, 19, 32, 36, 40].

{{ Hallmarks: The smears are very cellular, composed of 
a homogeneous cell population. Isolated cells domi-
nate the overall pattern but loose cell groups and ro-
sette-like structures are also present. 
The nuclei are eccentrically placed, giving the cells a 
striking plasmacytoid appearance. The nuclei are round 
to oval and monomorphic. Their chromatin pattern is 



10.1  Pancreas	�  647

finely granular and evenly distributed, and the mem-
branes are smooth. 
Tumor cells have either an ill-defined vacuolated or a 
large, dense, and sharply outlined cytoplasm. 
Fibrovascular stromal fragments with focally loosely 
attached epithelial cells are usually present.
{{ A spindle cell component may outweigh the common 
endocrine cells exhibiting a round and triangular shape 
(Fig. 10.42).
{{ Multiple nuclei as well as nuclear hyperchromasia, 
nuclear pleomorphism, inconspicuous nucleoli, and 
mitoses may occur (Fig. 9.30).

Caution
Particular cytomorphologic features have no predic-
tive value with respect to the malignant potential of 
endocrine tumors; isolated enlarged tumor cells with 
pleomorphic and deep-staining nuclei, mitoses, multi-
nucleation, and small nucleoli cannot be accepted as 
indicators of malignancy.

Differential Diagnosis
zz Cells originating from normal pancreatic acini.
zz Islet cell hyperplasia (Sect. 10.1.10.2, p. 646).
zz The differential diagnosis versus acinar cell carcinoma is 
discussed in Sect. 10.1.9.2, p. 645.
zz Solid pseudopapillary tumor of the pancreas (SPPT) may 
present diagnostic confusion. The pathognomonic cell 
features of SPPT are listed in Sect. 10.1.7.4, p. 642.
zz Malignant lymphoma may be suggested in EPTs showing 
marked cellular dyshesion. 
zz Pronounced plasmacytoid features of the endocrine tumor 
cells may mimic extramedullary plasmacytoma [50]. (see 
also Sect. 10.1.11.2, p. 648).
zz Malignant melanoma of the monomorphic small-cell type 
or the spindle cell type is another tumor giving rise to di-
agnostic dilemmas. Immunocytochemical expression of 
melanoma cell markers should permit straightforward 
confirmation of tumor origin.

Additional use of suitable immunostains to cytologic smears 
can reliably differentiate between endocrine tumors and 
most of the nonendocrine tumors listed above.

10.1.10.4   Variants of Endocrine Pancreatic 
Tumors

zz Poorly differentiated large cell neuroendocrine carcino-
ma (Fig. 9.31A) is composed of large pleomorphic tumor 
cells comprising pleomorphic nuclei, large nucleoli, dense 
granular chromatin, variable eosinophilic cytoplasmic 
granularity, and mitotic figures. Necrotic debris is usually 
present.

zz Poorly differentiated small-cell carcinomas of neuroen-
docrine origin are morphologically identical to small-cell 
carcinomas of the lung. Most neuroendocrine tumors of 
other than pulmonary origin, including those of the intes-
tinal tract, are reported to show negative TTF-1 expres-
sion. However, in approximately one-third of extrapulmo-
nary small-cell cancers, a nuclear positivity of TTF-1 may 
occur. It is important to use an appropriate panel of anti-
bodies to ascertain the primary site of neuroendocrine tu-
mors (see also Sect. 9.2.3.4, p. 608).
zz The clear cell variant of neuroendocrine tumors shows 
abundant clear and vacuolated cytoplasm caused by lipid 
deposition. This tumor variant occurs predominantly in 
patients with clinical symptoms of Hippel-Lindau disease 
[81, 142].
zz The oncocytic variant (Fig. 10.43) is characterized by 
oxyphilic cells with a large polygonal or round cytoplasm 
densely packed with granules. The nuclei are round and 
deeply stained, showing a centrally placed large nucleolus 
[146, 161, 200].
zz A mucinous variant including goblet cells [193] and a 
variant with sarcomatous differentiation [58, 62] has rare-
ly been reported in the histologic literature.
zz The mixed ductal-endocrine neoplasm shows features of 
both ductal and endocrine differentiation [14, 190, 191].

10.1.10.5  Immunocytochemistry of Endocrine 
Tumors

Cell markers indicating neuroendocrine differentiation are 
essential for a conclusive cytologic assessment of the tumor 
entity. They include synaptophysin, chromogranins, neuron-
specific enolase (NSE), and Leu7.

On request, immunocytochemical stainings for insulin, 
glucagon, gastrin, and other hormones produced by func-
tional neoplasms may easily be applied to cytologic smears 
[5, 36].

10.1.11  Other Pancreatic Tumors 
and Metastases

10.1.11.1  Mesenchymal Lesions of the Pancreas

zz Primary mesenchymal tumors of the pancreas are exceed-
ingly rare [153]. Leiomyosarcoma and gastrointestinal 
stromal tumor are reported to be the most common neo-
plasms in this tumor group. Yan and coauthors recently 
described the cytologic and immunocytochemical fin
dings in a FNAB sample from a gastrointestinal stromal 
tumor [208].
zz An intrapancreatic accessory spleen may mimic pancre-
atic neoplasia by imaging studies, predominantly pancre-
atic endocrine tumor. A characteristic cell pattern in cyto-
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logic smears should allow a conclusive diagnosis: the 
specimens are composed of large numbers of lympho-
cytes as well as histiocytes, granulocytes, plasma cells, 
and splenic sinus-lining endothelial cells [169].

10.1.11.2  Malignant Lymphoma of the Pancreas 
(Fig. 10.44)

Primary lymphoma of the pancreas is considered to be rare, 
accounting for less than 1% of all pancreatic tumors. The 
pancreas is more frequently involved by local spreading of a 
lymphatic tumor with its origin in peripancreatic lymph 
nodes. Primary pancreatic lymphomas are mainly of B-cell 
phenotype. Lymphomas of various types have been histo-
logically described [114, 133]. Cytological subtyping of the 
most frequently observed lymphomas in FNAB samples is 
discussed in other chapters of this book; see Sect. 15.3, 
“Lymph Nodes: Malignant Lesions,” p. 950.

Differential Diagnosis
zz The distinction of plasmacytoma from neuroendocrine 
neoplasms that are solely composed of single cells may be 
challenging on cytologic smears [50].
zz Malignant lymphoma of the large-cell (blastic) type may 
be mistaken for primary or metastatic undifferentiated 
nonmucinous carcinoma, in particular in cytologic speci-
mens with lymphoid tumor cells arranged in loose groups 
and clusters; even so, intermingled small lymphocytes 
may be suggestive of a lymphoid disorder. Immunocyto-
chemical (cytokeratins versus CD45 and phenotypic lym-
phoid markers) and/or molecular tests are indispensable in 
all cases with doubtful morphologic results (Fig. 10.44B).
zz Other malignant and benign disorders comprising a  
predominant mixed lymphoid background in cytologic 
specimens may mimic malignant lymphoma, including 
undifferentiated carcinoma of the small-cell type, lym-
phoepithelial cyst, and pancreatitis (such as autoimmune 
pancreatitis).

Caution
zz Distinguishing between neuroendocrine neoplasm 

and plasmacytoma may be problematic. Remember, 
plasmacytoma usually lacks immunocytochemical 
expression of common leukocyte antigen (CD45) 
and B-cell marker CD20, whereas antibodies against 
CD38 and CD138 yield a positive reaction!
zz Malignant lymphoma of the large-cell (blastic) type 

can mimic primary or metastatic undifferentiated, 
nonmucinous carcinoma.  Loose or dense grouping 
of high-grade lymphoid tumor cells should not be 
misinterpreted as a sign of an epithelial disorder. In-
termingled small lymphocytes may be suggestive of 
a lymphoid tumor.

10.1.11.3  Metastases to the Pancreas 
(Figs. 10.45–10.47)

zz Epithelial and nonepithelial secondary tumors occur in 
the pancreas, either by spread from contiguous tissues and 
organs or by lymphatic or hematogenous spread. 
zz Secondary epithelial tumors giving rise to major differen-
tial diagnosis problems against primary pancreatic cancer 
include renal cell carcinoma and undifferentiated small-
cell carcinoma. Renal cell carcinoma seems to be one of 
the most frequent epithelial cancers metastasizing to the 
pancreas [48, 66]. Immunocytochemistry is most helpful 
in assessing a final diagnosis in the majority of cases and 
self-evident together with clinicopathologic correlation. 
Tumor markers for the most frequent malignancies are in-
dicated in several chapters of this book; see Sect. 15.3.24, 
p. 978, and Table 15.3.3.
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Fig. 10.1  Pancreatic juice after secretin stimulation.
Pancreatic juice aspirate (selected example) showing dispersed carcinoma cells and a com-
pact cluster of tumor cells (upper right), originating from adenocarcinoma of the pancreatic 
main duct. Background typically comprises large amounts of degenerating cells and necrosis 
(conventional sediment smear after centrifugation, Pap stain, high magnification).

Fig. 10.2A, B  CA19-9 and ductal pancreatic carcinoma.
A 60-year-old man with a positive history of pancreatic carcinoma. Rectal palpation revealed 
a firm mass located in the wall of the rectum outside the prostate. Differential diagnoses 
were metastasis of the pancreatic cancer, prostatic carcinoma, adenocarcinoma of the rectum. 
Transrectal FNAB was performed, direct smears were prepared from the aspirate and Pap-
stained.
Cytologic/immunocytochemical diagnosis: Metastasis of pancreatic carcinoma. 
Follow-up: No further investigations.
A Detail shows a sheet of mucin-forming carcinoma cells (arrows: faintly pink staining vacu-
olated cytoplasmic bodies). Nuclei displaying grooves and clear or thin dispersed chromatin 
indicate adenocarcinoma of pancreatic origin. B Strong immunocytochemical expression of 
CA-19-9 proved helpful in determining a definite diagnosis of metastatic pancreatic carci-
noma. Note strong immunopositive background due to the large amount of tumor necrosis 
(Pap-prestained smear, low magnification).

Figs. 10.3–10.5 ICM DNA as an adjunct to routine cytology. 
Two examples emphasize the diagnostic impact of static DNA cytometry on pancreatic cyto
logy results.

Fig. 10.3  (case #1) Liquid-based specimens (Cytospin) prepared from pancreas duct brush-
ings. High magnification reveals a regular sheet composed of slightly atypical ductal cells: 
irregular nuclear outlines, variation in size and shape of the nucleoli, and intracytoplasmic 
mucin (arrows). However, loose chromatin texture and the pronounced nucleoli suggest 
benign reactive cell changes (Pap stain). Diagnosis could be affirmed by a diploid DNA dis-
tribution pattern (not shown). 
Cytologic/cytometric diagnosis: Reactive-regenerative atypias.
Tissue diagnosis (pancreas resection): Chronic pancreatitis, focal regenerative duct epithe-
lium.

Fig. 10.4  (case #2) Pancreas duct brushing yielded benign ductal cell sheets and few atypical 
cell clusters. The latter were composed of relatively uniform abnormal ductal cells characte
rized by dense crowding, loss of nuclear polarity, nuclear clearing, occasional deep nuclear 
indentations, and high N/C ratio, features suggesting pancreatic carcinoma (direct smear, Pap 
stain, lower magnification). 

Fig. 10.5  (case #2) DNA aneuploidy(hypotetraploid-aneuploid stemline and aneuploid sing
le cells in the 5c and 6c area) confirmed cytologic diagnosis (Pap-prestained Feulgen stain, 
AutoCyte). 
Definite diagnosis assessed by image-guided FNAB of the pancreatic tumor: mucinous pan-
creatic adenocarcinoma.
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Fig. 10.6A–C  Benign pancreatic cells in FNAB and Brushing.
Conventional smears were Pap-stained. 
A A fragment of benign parenchymal pancreatic tissue composed of exocrine acini and cross-
ing strands of loose stromal tissue (lower magnification). B A regular sheet of ductal epithe-
lium originating from a small pancreatic duct is composed of small cuboidal to columnar 
cells (high magnification). C Benign pancreas duct cells collected by brushing. A majority of 
ductal cells originating from large pancreatic ducts are evidently columnar in shape and oc-
cur in palisade arrangement (direct sediment smear after rinsing the brush in an appropriate 
solution and centrifugation, Pap stain, high magnification).

Fig. 10.7  Islet cell.
Detail shows a single benign acinar cluster and an endocrine islet cell (arrow) (transcutane-
ous pancreatic FNAB, direct smear, Pap stain).

Fig. 10.8  Mesothelial cells in FNAB sample.
Transcutaneous FNAB of the pancreas. Proliferating mesothelial cells are grouped in sheets 
and clusters. Nuclear polymorphism, irregular cell arrangement, and pseudoglandular forma-
tion (upper right) may lead to an erroneous diagnosis of well-differentiated adenocarcinoma. 
However, the overall architecture, loose granular chromatin, and the cytoplasmic features do 
not really correspond to pancreatic carcinoma (direct smear, Pap stain, high magnification).
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Figs. 10.9 and 10.10 Gastric epithelium in FNAB: morphology and diagnostic dilem-
ma. 
Transgastric FNAB of a pancreatic lesion in two different patients. Direct smears were pre-
pared and the specimens were Pap-stained. 

Fig. 10.9  (case #1) Lower magnification shows honeycomb-like sheets of gastric epithelial 
cells against a background containing masses of free mucus. 

Fig. 10.10  (case #2) Gastric epithelial cells exhibiting distinct nuclear polymorphism 
(cleaved membrane, grooves, lobation), nuclear crowding, and intracytoplasmic mucin 
strongly mimic mucinous cystadenoma or well-differentiated pancreatic carcinoma (high 
magnification).

Fig. 10.11  Bile duct epithelium in an exfoliative sample of the pancreatic duct. 
Brushing of the pancreatic duct. A benign epithelial sheet assumed to originate from bile duct 
epithelium based on nuclear features (pronounced membrane and small nucleoli), though the 
cytoplasm mainly exhibits a cuboidal and not the typical slender shape of bile duct-lining 
cells (direct sediment smears after rinsing the brush in an appropriate solution and centrifuga-
tion, Pap stain, higher magnification). For comparison see Fig. 10.6B and 10.6C.

We would like to emphasize that bile duct-lining epithelial cells may be indistinguishable 
from pancreatic ductal cells.

Figs. 10.12 and 10.13 Duodenal epithelium in pancreatic juice aspirate.
Duodenal epithelial cells are frequently encountered in pancreatic juice sampled by duct can-
nulation or in duodenal secretion. Two samples from different patients demonstrate cytologic 
key features of duodenal mucosal lining. In both patients, pancreatic juice was aspirated after 
secretin stimulation. Direct smears of the sediment (after conventional centrifugation) were 
performed and Pap-stained.

Fig. 10.12  (case #1) Large flat sheets composed of monomorphic cuboidal and columnar 
cells are typically interspersed with goblet cells (arrows) (low magnification).

Fig. 10.13A, B  (case #2) Demonstration of morphologic details. A Another key feature of 
duodenal mucosal cells is the prominent brush border (arrows) often appearing out of focus. 
B The background of the smear contains numerous degenerating gastrointestinal epithelial 
cells, histiocytes, and amorphous material. 

Degenerated epithelial cells in duodenal secretions must never be misinterpreted as poor-
ly preserved hepatocytes or tumor necrosis. 
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Fig. 10.14  Cells from duodenal glands in brush cytology.
Fragments of intramural duodenal glands may be obtained by vigorously brushing the distal 
segment of the ductus choledochus and the ampullary area. High magnification shows acti-
vated secretory duodenal glandular cells exhibiting distinct atypias (brush specimen of the 
distal ductus choledochus, direct sediment smears after rinsing the brush in an appropriate 
solution and centrifugation, Pap stain). 

Strongly activated glandular cells together with the peculiar cytoarchitecture may mis-
lead to a diagnosis of adenocarcinoma of the clear cell type. 
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Fig. 10.15  Acute pancreatitis, healing form.
A 48-year-old man presented with diffuse enlargement of his pancreas. Image-guided trans-
cutaneous FNAB yielded a viscous aspirate. Direct smears exhibiting degenerating epithelial 
cells, neutrophils, debris, and calcific deposits. Benign pancreatic tissue fragments were also 
present (not shown) (Pap stain, higher magnification). 
Cytology is compatible with the healing form of pancreatitis. Excisional biopsy and resection 
were not performed.

Fig. 10.16A, B  Chronic relapsing pancreatitis.
Intraoperative FNAB of an unexpected pancreatic lesion in a 59-year-old man; laparatomy 
was performed for excision of a gastric ulcer. On-site rapid cytologic interpretation was pro-
vided using ultrarapid Pap stain.
Cytologic diagnosis: Purulent pancreatitis (histologic-bioptic investigation was not per-
formed).
A A compact cluster of ductal cells exhibiting reactive changes: varying nuclear size, nuc
leoli, nuclear overlapping. Background of the direct smear shows neutrophils and debris. 
Epithelial cell clusters are also interspersed with neutrophils (high magnification). B Another 
cell cluster from the same smear points to an important fact: epithelial sheets aspirated from 
an inflammatory pancreatic process may express features that mimic well-differentiated pan-
creatic adenocarcinoma such as small monomorphic cells, loss of nuclear polarity, wrinkled 
and folded nuclear membranes (arrows), and conspicuous but small nucleoli (high magnifica-
tion).

Fig. 10.17  Pseudocyst.
Imaging revealed a pancreatic pseudocyst in a 46-year-old man. Sediment of the aspirated 
cyst fluid is composed of degenerated histiocytes, neutrophils, and detritus. Yellow-brown 
pigment deposits (arrows) may represent hemosiderin and/or hematoidin. Well preserved 
epithelial cells are absent (sediment direct smear, Pap stain, higher magnification).

Fig. 10.18  Lymphoepithelial cyst.
A 45-year-old man presented with a tumoral lesion in the head of his pancreas. EUS-FNAB 
was performed. Cytology revealed nucleated and anucleated markedly keratinized squamous 
cells scattered in a background of blood and debris. Sporadic lymphocytes were also present.
Tentative cytologic diagnosis: Dermoid cyst. 
Discussion: An extremely well-differentiated squamous cell carcinoma was included in the 
diagnostic considerations due to the irregularity of the nuclei, nuclear deep staining, marked 
cytoplasmic keratinization, and polymorphism. Lymphoepithelial cyst, however, was errone-
ously disregarded due to scantiness of lymphoid cells.
Tissue diagnosis (partial removal of the pancreas): Lymphoepithelial cyst.
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Figs. 10.19 and 10.20 Serous cystadenoma.
Primary transcutaneous US-guided FNAB was performed in a 69-year-old man presenting 
with a tumoral lesion (5 cm in diameter) in the head of his pancreas. Cytology and histology 
is presented.

Fig.10.19  Direct smears are extremely paucicellular. Low magnification shows a few sheets 
of benign cuboid to columnar epithelial cells as well as a few histiocytes (bottom) and pro-
teinaceous material in the background (Pap stain).
Tentative cytologic diagnosis: Cytologic findings are consistent with serous cystadenoma.

Fig. 10.20  Histologic examination of the pancreas (Whipple resection) confirmed cytologic 
diagnosis of serous cystadenoma (HE stain, low magnification).

Figs. 10.21–10.27 Mucinous cystic neoplasms: adenoma, borderline tumor, adeno-
carcinoma.
Cytologic features and diagnostic challenge of mucinous cystic neoplasms are demonstrated 
by means of tumor aspirates from different patients. The diagnostic impact of DNA image cy-
tometry and the value of immunocytochemistry are pointed out. Each aspirated cyst fluid was 
processed using a conventional centrifuge; direct smears of the sediments were Pap-stained. 

Figs.10.21 and 10.22  (case #1) Ultrasound revealed a well-delineated cystic lesion (2 cm 
in diameter) in the pancreas of an otherwise healthy 57-year-old man. US-guided FNAB was 
performed.
Tentative cytologic diagnosis: Mucinous neoplasia, most likely mucinous cystadenoma of 
the pancreas. Tissue diagnosis is mandatory as cytology cannot exclude preneoplastic cell 
changes and focal invasive growth. 

Fig.10.21A  Lower magnification shows flat sheets of cuboid to columnar cells (often mu-
cin-forming) embedded in a mucinous background. Note substantial nuclear irregularities.  
B High magnification demonstrates nuclear polymorphism and hyperchromasia. A few single 
cells are clearly atypical and exhibit goblet-cell-like features (left).

Fig. 10.22  Histologic examination (pancreas resection) confirmed cytologic diagnosis; no 
evidence of invasiveness (HE stain).
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Fig. 10.23 and 10.24  (case #2) US-guided FNAB of a cystic lesion in the pancreas of an 
elderly woman provided fairly cellular cytologic smears.
Cytologic diagnosis supported by ICM DNA: Mucinous neoplasia of the pancreas, most 
likely mucinous cystadenoma (low progressive potential).
Tissue diagnosis: Cytologic diagnosis was confirmed by histology (pancreas resection), no 
invasive growth could be detected.

Fig. 10.23A  Low magnification shows sheets of mucinous epithelial cells, the nuclei exhi
biting striking irregularities in their shape. Dispersed atypical cells are also present (center). 
B High magnification focuses on nuclear atypias: cleaving, indentations, longitudinal 
grooves, and occasional coarse granular chromatin (arrows).

Fig. 10.24  DNA ploidy assessment using image cytometry (Pap-prestained Feulgen stain, 
AutoCyte): Diploidy indicates a benign lesion or a borderline tumor associated with minor 
progressive behavior.
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Figs. 10.25 and 10.26  (case # 3) An 80-year-old male patient presented with a cystic tumor 
in the tail of his pancreas.
Cytologic diagnosis supported by ICM DNA: Mucinous cystic neoplasia of the pancreas: 
mucinous borderline tumor with distinct progressive potential or invasive carcinoma. Neither 
histologic diagnosis nor clinical follow-up are available. Surgery was not performed due to 
the patient’s poor general condition.

Fig. 10.25A  High magnification reveals pleomorphic cells scattered in a background of old 
blood, debris, and mucus (left margin). The varying size of cells together with dark-staining 
nuclei suggest epithelial cells rather than activated histiocytes; proper discrimination is dif-
ficult by light microscopy alone. B Immunocytochemical staining for pancytokeratin (MNF-
116) solved the diagnostic confusion: large cells represent atypical epithelial cells (MNF-116 
positivity) and small cells correspond to activated histiocytes (Pap-prestained direct smear). 

Fig. 10.26  The malignant potential of the lesion was estimated by DNA ploidy assessment 
using image cytometry (Pap-prestained Feulgen stain, Ahrens Cytometrie-System). Aneu-
ploidy indicates a borderline tumor with major progressive potential or a malignant invasive 
lesion.

Fig. 10.27  (case #4) A 55-year-old man presented with a voluminous cystic lesion in the 
tail of his pancreas. Dysplastic mucin-forming epithelial cells occurring in isolation or in 
three-dimensional clusters, the latter exhibiting scalloped contour. Free mucus and numerous 
signet ring-like tumor cells are also present (high magnification). 
Cytology suggests intracystic carcinoma in situ or cystadenocarcinoma of the mucinous vari-
ant. 
Tissue diagnosis (pancreas resection): Mucinous cystadenocarcinoma.
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Fig. 10.28  Intraductal papillary-mucinous neoplasia.
A 71-year-old woman presented with a cystic disorder in her pancreas. Sediment smears from 
the aspirated cyst fluid revealed numerous isolated atypical epithelial cells and goblet cells 
(arrows) scattered in a mucinous background. Cell clusters were not encountered (direct sedi-
ment smear, Pap stain, lower magnification).
Tentative cytologic diagnosis: Mucinous cystic neoplasia; further subtyping is not possible.
Tissue diagnosis (pancreas resection): Intraductal papillary-mucinous neoplasia.

Figs. 10.29A, B  Solid pseudopapillary tumor.
Imaging studies revealed a well-delineated pancreatic tumor (7 cm in diameter) in a 14-year-
old female. Image-guided FNAB was performed. Direct smears were Pap-stained.
Cytologic diagnosis: Solid pseudopapillary tumor of the pancreas. Diagnosis was confirmed 
by histologic examination of the tumor. 
A A branching papillary tissue fragment is shown at lower magnification. Note the deli-
cate fibrovascular core (arrow). B High magnification highlights the characteristic nuclear 
features: clear or finely granular chromatin, deep nuclear indentations, longitudinal nuclear 
grooves (arrows), and conspicuous small to medium-sized nucleoli. The typical nuclear in-
clusions cannot be demonstrated in this field. The cytoplasm is rather abundant, vacuolated 
or granular. Quantitative DNA analysis by image cytometry provided a diploid histogram 
(not shown).

Fig. 10.30  Cystic endocrine tumor.
EUS-FNAB was used to aspirate 12 ml of a turbid fluid from a cystic pancreatic lesion in 
a young female patient. The aspirated material was processed using a liquid-based method 
(Cytospin) and the specimens were Pap-stained. Numerous clustered and isolated uniform 
cells with eccentric vacuolated and granular cytoplasm suggested endocrine tumor. Mild nuc
lear atypias are overt (higher magnification). Note the cells with a tendency to be fusiform in 
shape! Positive immunostaining for synaptophysin (not shown).
Cytologic diagnosis determined by immunocytochemistry: Cystic endocrine tumor (bioptic 
histology verified a cystic endocrine tumor of the low-grade variant).

Fig. 10.31  Lymphangioma.
A cystic pancreatic/parapancreatic lesion in a 64-year-old man with a history of gastric sur-
gery turned out to be a lymphangioma (image-guided transcutaneous FNAB). Direct sedi-
ment smears exhibit a clean background and numerous benign lymphoid cells. A few trans-
formed lymphocytes (arrows) and histiocytes (arrowhead) are also present (Pap stain, lower 
magnification).
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Figs. 10.32 and 10.33 Well-differentiated ductal adenocarcinoma of the pancreas.
Two examples. Aspirates are processed using both direct smears and liquid-based method. 
No tissue examination was performed during the patients’ life time.

Fig. 10.32A, B  (case #1) CT-guided FNAB of a pancreatic tumor mass in an elderly woman. 
Direct smears were Pap-stained. A Sharply delineated small and large flat sheets with ho
neycomb-like appearance. Note nuclear polymorphism and intracytoplasmic mucin (pink-
colored), which are recognized even at low magnification. Compare malignant cell sheets 
with benign pancreatic parenchyma composed of acini (arrows). B High magnification high-
lights cytologic key features of well-differentiated adenocarcinoma of the pancreas.

Fig. 10.33  (case #2) Liquid-based preparations (ThinPrep) of an aspirate from a pancreatic 
mass (image-guided transcutaneous FNAB). High magnification once again emphasizes the 
cytologic characteristics of well-differentiated pancreatic cancer. 

Liquid-based specimens exhibit particular cell criteria that are more pronounced than in 
conventional smears: nuclear wrinkling, nuclear shrinking, nuclear crowding, and pro
minent nucleoli (please compare with Fig. 10.32B).

Fig. 10.34  Moderately differentiated ductal adenocarcinoma of the pancreas.
EUS-FNAB of a tumor in the head of the pancreas in an elderly woman. Direct smears, Pap 
stain. Basic cell features of less well-differentiated adenocarcinoma match those of well-
differentiated tumors. Moderately differentiated cancers are composed of large pleomorphic 
cells, more granular chromatin, and more pronounced nucleoli as compared to well-differ-
entiated cancer (high magnification). Please compare with Fig. 10.32B. No tissue diagnosis 
was available.

Figs. 10.35 and 10.36 Poorly differentiated ductal adenocarcinoma of the pancreas.
Two examples. Except for FNA cytology, no further diagnostic evaluation was carried out.

Fig. 10.35  (case #1) 70-year-old woman. The aspirated carcinoma cells are presented on 
Cytospin preparation (EUS-guided FNAB, Pap-stained specimens). Pleomorphic carcinoma 
cells mainly dispersed against a background containing neutrophils, degenerate cells, and 
necrosis (high magnification).
 
Fig. 10.36  (case #2) Image-guided transcutaneous FNAB of the pancreas in a 45-year-old 
man. A second example exhibits many isolated poorly differentiated tumor cells and sporadic 
small tumor cell aggregates. The diagnostic consideration of the monotonous appearance of 
the cell population should include blastic lymphoma. Still, abundant cytoplasm and notable 
variation in cell size favor carcinoma (direct smear, Pap stain, lower magnification). Please 
compare with Fig. 10.44A.
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Figs. 10.37A, B  Adenosquamous carcinoma of the pancreas.
Image-guided FNAB of a pancreatic lesion in a 74-year-old woman. Conventional smears 
were Pap-stained.
Tentative cytologic diagnosis: Adenosquamous carcinoma; primary or secondary?
Tissue diagnosis (pancreatectomy): Adenosquamous carcinoma of the pancreas, grade 2–3.
A High magnification showing the malignant adenomatous proportion of adenosquamous 
carcinoma. Cellular features match those of pancreatic ductal adenocarcinoma. B Lower 
magnification reveals frankly malignant squamous cells and pleomorphic keratinized cell 
detritus. Numerous degenerating elements exhibit abnormal nuclear features. Squamous car-
cinoma cells embedded in strands of mucus are not shown.

Fig. 10.38A, B  Papillary adenocarcinoma of the pancreas.
Pancreatic juice aspirate by endoscopic retrograde cannulation yields an extremely cellular 
sediment. Direct smears were prepared from the sediment after conventional centrifugation; 
smears were Pap-stained.
Tentative cytologic diagnosis: Low-grade papillary lesion, most likely well-differentiated 
papillary adenocarcinoma originating from duct epithelium.
Tissue diagnosis (pancreas resection): Well-differentiated papillary adenocarcinoma, mea-
suring 5 mm, invading the wall of the main pancreatic duct, and distinct severe dysplasia/
carcinoma in situ of the adjacent duct epithelium.
A Low magnification exhibits microfragments of papillary projections. Note fibrovascular 
cores and distinct palisading (arrows) of the epithelial cells. B High magnification of the epi-
thelial proportion of the tumor reveals the typical cell features of a moderately differentiated 
pancreatic adenocarcinoma.

Fig. 10.39A, B  Acinar cell carcinoma of the pancreas.
A 70-year-old man presented with a tumoral lesion in the head of his pancreas. Differential 
diagnoses based on imaging results were cystadenoma, endocrine tumor, and carcinoma. US-
guided FNAB was performed. Direct smears were Pap-stained.
Tentative cytologic diagnosis: Moderately differentiated pancreatic adenocarcinoma, pos-
sibly acinar cell variant.
Tissue diagnosis (pancreatectomy): Moderately differentiated acinar cell carcinoma of the 
pancreas.
A Compact three-dimensional clusters exhibit monomorphic cells frequently arranged in 
small acinic-like formations (arrows). Occasional stripped nuclei in the background of the 
specimen (low magnification). B High magnification reveals irregular arrangement of the tu-
mor cells and nuclear polymorphism. Occasional acinic formations (upper right) are present.
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Fig. 10.40A, B  Extremely well-differentiated endocrine tumor.
Imaging studies detect a nodule in the pancreas of an elderly male patient. Image-guided 
transcutaneous FNAB was performed. Conventional smears were Pap-stained. 
Cytologic diagnosis supported by immunocytochemistry: Well-differentiated neuroendo-
crine tumor. No further diagnostic evaluation.
A At low magnification, compact ball-like and papilliform tissue fragments are composed of 
uniform small tumor cells often arranged in acinar-like formations. Overall cell pattern may 
be suggestive of normal pancreatic tissue. However, tight cell clustering, absence of indi-
vidual cells (in the current setting), and absence of connective tissue crossing cell aggregates 
indicate a tumoral lesion. Differential diagnosis should consider acinar cell carcinoma, neu-
roendocrine tumor, and other lesions. B Immunostaining revealed positivity for the endocrine 
marker chromogranin A (Pap-prestained direct smear).

Fig. 10.41  Classic cell features of endocrine tumors.
The distinct plasmacytoid features of isolated tumor cells are primarily suggestive of endo-
crine tumor. Positive immunocytochemical reaction for chromogranin A and synaptophysin 
confirmed the cytologic diagnosis (not shown) (FNAB, direct smear, Pap stain high magni-
fication).
Postmortem histologic diagnosis: Metastatic neuroendocrine tumor of the pancreas.

Fig. 10.42  Endocrine tumor of the pancreas: spindle cell variant.
From the archives, a single immunocytochemically stained smear (Pap-prestained) is avail-
able from the current case. Rather polymorphic elongated cells present diagnostic dilemmas 
(right). Note ill-defined granular cytoplasm indicating the endocrine nature of the cells. Im-
munopositivity for synaptophysin confirmed the light-microscopically suspected endocrine 
tumor.
Cytologic diagnosis supported by immunocytochemistry: Spindle cell endocrine tumor.
Final diagnosis: MEN-1 comprising parathyroid adenoma in a 47-year-old woman.

Fig. 10.43  Endocrine tumor of the pancreas: oncocytic variant.
Intraoperative FNAB of a nodular pancreatic lesion was performed in a 44-year-old man. 
Preliminary cytologic diagnosis: Endocrine tumor with mild atypias or oncocytic neoplasm. 
Note low and high N/C ratio, irregular cell arrangement, and nuclear overlapping. Eosino-
philic granules are densely packed, giving rise to a homogeneous brownish-red appearance 
of the cytoplasm (direct smear, ultra-fast Pap stain, higher magnification). 
Final cytologic/immunocytochemical diagnosis: Diagnosis of endocrine tumor of the on-
cocytic variant was established using an appropriate panel of immunocytochemical stains 
including neuron specific enolase and neuroendocrine markers (positive staining results are 
not shown).
Postmortem evaluation revealed endocrine tumor of the pancreas with multiple metastases in 
the liver (no further subtyping available).
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Fig. 10.44A, B  Blastic non-Hodgkin lymphoma.
A 77-year-old woman with a positive history of adenocarcinoma of the cervix uteri presented 
with a tumoral lesion in her pancreas. Image-guided FNAB was performed. Direct smears 
were MGG- and Pap-stained.
Cytologic diagnosis supported by immunocytochemistry: High-grade blastic non-Hodgkin 
lymphoma.
Tissue diagnosis (extirpation of a lymph node): Diffuse large B-cell lymphoma, centroblastic 
variant.
A MGG-stained smear reveals blastic cells often arranged in dense small clusters or rows 
(arrows) (lower magnification). Narrow rims of deeply basophilic stained cytoplasm suggest 
malignant lymphoma; but a malignant epithelial disorder must definitely be excluded by ad-
ditional analyses. B Neoplastic cells show distinct positive immunocytochemical reaction for 
CD45, indicating malignant non-Hodgkin lymphoma.

Fig. 10.45A, B  Pancreatic metastasis of renal cell adenocarcinoma.
Aspirated material from an elderly man was prepared as cellblock (image-guided transcuta-
neous FNAB of a nodule in the pancreas).
Cellblock diagnosis and immunohistochemistry: Renal cell carcinoma, clear cell variant.
A Cellblock sections revealed sheets of a well-differentiated carcinoma of the clear cell type 
(HE stain, high magnification). B Renal cell carcinoma associated cell marker (RCCMa) was 
immunohistochemically clearly expressed in the cytoplasm of tumor cells.

Fig. 10.46  Pancreatic metastasis of a classic small-cell carcinoma of the lung.
A 56-year-old man presented with a metastatic tumor of unknown primary origin. On ima
ging, a voluminous mass was found in the pancreas. US-guided FNAB was performed. Direct 
smears prepared from the aspirates were Pap-stained. Classic cytologic features of small-cell 
carcinoma become overt at high magnification: a secondary pancreatic tumor was supposed. 
Final diagnosis: Sputum and bronchial brushing revealed small-cell carcinoma of the inter-
mediate variant.

Fig. 10.47  Pancreatic metastasis of primary prostatic adenocarcinoma.
An elderly male patient presented with enlarged retroperitoneal lymph nodes and a tumor 
convolute involving the head of the pancreas. An FNAB of the pancreatic mass was initially 
performed (direct smears, Pap stain). Lower magnification showed large fragments of epithe-
lial tumor tissue composed of uniform small to medium-sized cells often arranged in acinic 
formations (arrows). Nucleoli are fairly indistinct.
Cytodiagnostic consideration included primary pancreatic neoplasia, most likely acinic cell 
carcinoma among other tumors.
Further evaluations and final diagnosis: Routine rectal palpation of the prostate suggested 
prostatic carcinoma, and transrectal prostatic FNAB confirmed the diagnosis. Subsequent 
immunocytochemical staining of a Pap-prestained FNAB smear of the pancreas revealed 
strong cellular positivity for prostate acid phosphatase (not shown).
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10.2.1  Introduction and Diagnostic 
Procedures [68] 

zz Adenocarcinomas are the most common epithelial malig-
nancies of the extrahepatic bile ducts and the ampullary 
region, accounting for more than 95% of all biliary  
cancers [28]. The distribution of biliary tract carcinomas 
has been recorded as perihilar (67%), distal including  
the ampulla of Vater (27%), and intrahepatic (6%)  
[52]; the latter is generally referred to as cholangiocarci-
noma.
zz Imaging procedures have a high impact on the preopera-
tive evaluation of patients with suspected or overt biliary 
tract cancer. 
zz Primary tools and cornerstones for a preoperative patho-
morphologic diagnosis of malignancy are: 

−− Forceps biopsy.
−− Cytologic brushing during cholangiographic studies 

such as endoscopic retrograde cholangiopancreatogra-
phy (ERCP).

−− Endoscopic ultrasound-guided fine needle aspiration 
biopsy (EUS-FNAB). 

Tissue biopsies are routinely less frequently performed 
because of their higher morbidity rates such as bile leak-
age, hemorrhage, and scar formation with subsequent 
stricture. In addition, intraductal biopsies miss the target 
lesion more frequently than brush biopsy, and tissue arti-
facts are reported in a considerable number of specimens 
[4]. Combination of brush cytology and forceps biopsy 
may enhance the diagnostic results in cases with malig-
nant bile duct strictures [56, 59]. 

zz Biliary duct strictures may be caused by both biliary and 
pancreatic disorders. The main purpose of preoperative 
cytological evaluation of the bile duct system is to con-
firm the presence of biliary or pancreatic cancer by nonin-
vasive procedures.
zz Cytology of the gallbladder: Experience with preopera-
tive cytologic diagnosis by means of image-guided 
FNAB, bile collection using an endoscopic approach, or 
direct puncture of the gallbladder is limited [1, 49]. EUS-
FNAB seems to be a promising new approach in patients 
with a suspected gallbladder malignancy [50]. 

10.2.1.1  Exfoliative Cytology 
 (see also Sect. 10.1.1.3, “Pancreaticobiliary Duct 
Brushing,” p. 633)

zz The primary tool for a preoperative cytological diagnosis 
of malignancy in the biliary tract and in the ampullary 
area [6, 22, 62] is brushing during cholangiographic stu
dies, such as ERCP [12, 22, 26, 48, 57, 60, 64, 67]. 
zz Supplementary methods for the collection of exfoliated 
ductal cells are washing of the bile canaliculi, aspiration 
of pure bile from the bile ducts, directed collection of se-
creted bile, endobiliary brush cytology during percuta
neous transhepatic cholangiodrainage (PTCD) [70], and 
the aspiration of duodenal secretion [37, 53]. 
zz A great variety of benign and/or abnormal cells origina
ting from different duct systems (biliary tract, pancreatic 
duct, duodenal compartment) should always be respected 
in the cytological evaluation of fluids. Additionally, vari-

Section 10.2 
Extrahepatic Bile Ducts  
and Ampullary Region 
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ous degrees of cellular degeneration may pose problems 
in the assessment of a conclusive diagnosis.

Bile Duct Brushing
Bile duct brushing appears to be a more sensitive method to 
detect malignancy than duct washing or pure bile sampling. 
The adequacy of the sample is of primary importance for a 
reliable diagnostic result [12]. Bile duct brushing has modest 
sensitivity: the reported sensitivities were on average be-
tween 33% and 80%. Still, a high degree of specificity for a 
definite carcinoma diagnosis is reached in all studies and 
false-positive cancer diagnoses are rare [12, 26, 48, 57, 60, 
64, 67]. Sensitivity of bile duct brush cytology is reported to 
be significantly higher for bile duct carcinoma as compared 
with pancreatic carcinoma [25], and the diagnostic efficacy 
is best for ampullary and parapapillary tumors [22]. Atha-
nassiadou and Grapsa have comprehensively compiled 
sources from previous reports that elucidate the low sensitiv-
ity of brushings [4]: 
1. 	Poor sampling is reported to be the most important reason 

for indeterminate cytologic reports. It is primarily caused 
by lack of skill and experience on the part of the endosco-
pist, an unsatisfactory sampling device, location of the 
disorder, and from the size of the tumor.

2. 	Poor technical preparation of the smears (smearing and 
fixation).

3. 	Interpretation errors.

Brushing of Ampulla of Vater
The terminal portion of the main bile duct (ductus choledo-
chus) forms a dilatation prior to its entry into the duodenum, 
called the ampulla of Vater. The main pancreatic duct usually 
discharges into the ampulla but may have a separate entrance 
into the duodenum. Diagnostic efficacy of brush cytology was 
rated better for ampullary and parapapillary tumors in com-
parison with brushing in patients having duct strictures [22].

10.2.1.2  Fine-Needle Aspiration

zz The utility of endoscopic fine-needle aspiration biopsy at 
ERCP for sampling bile duct strictures suspicious of malig-
nancy has repeatedly been studied [17, 19]. The technique 
has become refined by sphincterectomy and secondary 
cannulation using an endoscopic FNA device [30].
zz Currently, EUS-FNAB is the favored aspiration method 
for patients with suspected cholangiocarcinoma in both 
the distal bile duct/ampullary area [14, 20, 23] and the 
proximal/hilar biliary tree [21, 24]. The results suggest 
EUS-FNAB to be valuable as a less invasive method to 
clarify the cause of bile duct strictures at any site of the 
biliary tree. This technology provides accurate and safe 
results and has been shown to be feasible without signifi-
cant risks, especially when other methods fail.

zz Transcutaneous FNAB guided by ultrasound or computed 
tomography is a minimally invasive supplementary diag-
nostic method for large tumorous lesions in the biliary 
tract region.

10.2.2  Processing the Cell Material

zz Processing cell samples from fine-needle aspirates, brush-
ings, duct washings, and secretions follows basically the 
same criteria as indicated in Sect. 10.1.2, p. 633.
zz Several studies argue that better diagnostic performance 
is obtained from bile duct brushings prepared by liquid-
based techniques (ThinPrep, Cytospin, and others) com-
pared with direct brush smears [54, 61, 72]. Combining 
the ThinPrep technique and direct smearing is reported to 
provide superior sensitivity and accuracy relative to cyto-
spin and direct smear alone [67]. The comments in Sect. 
10.1.2.2, “Liquid-Based Cytology,” p. 634, emphasize the 
advantages and disadvantages of the liquid-based meth-
ods in clinical and diagnostic practice.

10.2.3  Additional Analyses

10.2.3.1  Immunocytochemistry 

zz There is no single immunocytochemical marker or marker 
panel that reliably distinguishes between adenocarcino-
mas of pancreatic and biliary origin, or between cancer of 
biliary duct cell lining and secondary neoplasia from dis-
tant organs (see also Sect. 10.1.3.1, p. 634). 
zz Bile duct carcinoma cells are reactive for CEA and CA 
19-9. p53 immunostaining using biliary brush prepara-
tions from patients with extrahepatic bile duct stenosis 
may have an additive value for the diagnosis of bile duct 
carcinoma [63].
zz Immunocytochemical loss of DPC4 expression has been 
reported in a number of ampullary carcinomas but has not 
been observed in adenomas.

10.2.3.2  DNA Ploidy Analysis

DNA Image Cytometry  
[7, 11, 12, 38, 43, 44, 46, 51, 55, 58] 
zz Ploidy assessment by ICM DNA is a valuable adjunct to 
routine biliary cytology: 
–	 Detecting malignant or potentially malignant disorders 

of the biliary tract .
–	 Improving sensitivity and accuracy for malignant neo-

plasms in comparison with cytology alone (Figs. 10.64 
and 10.65).

–	 Confirming a benign or malignant cytologic diagnosis 
(Figs. 10.60–10.63). 
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zz DNA histogram interpretation discerns aneuploidy as a 
reliable marker for chromosomal aberrations in premalig-
nant and malignant lesions. Cautions are discussed in 
Sect. 10.1.3.2, “DNA Ploidy Analysis,” p. 635.
zz An intermediate DNA profile has shown to be undeter-
mined as to malignancy (Figs. 10.66 and 10.67).
zz Explanations for false-negative and false-positive ICM 
results are discussed in a recent study that was conducted 
in cooperation with the department of gastroenterology at 
the Kantonsspital St. Gallen. We would like to emphasize 
that we did not have any concordance of false-positive 
results regarding conventional cytology and simultaneous 
ICM-DNA studies [12].

DNA Flow Cytometry
Quantitative DNA analysis by flow cytometry (after enzy-
matic treatment of formalin-fixed brush biopsies of the bili-
ary tree) as a diagnostic marker for cancer has been shown as 
an adjunct to routine cytologic assessment [11]. 

10.2.3.3  Molecular Genetics

Molecular pathologic findings are summarized in detail in 
Lack’s textbook Pathology of the Pancreas, Gallbladder, Ex-
trahepatic Biliary Tract, and Ampullary Region [39] togeth-
er with other specialized sources:
zz Mutations in the p53 gene were reported in most neo-
plasms of the extrahepatic biliary tract comprising tumors 
of the ampulla of Vater. Conclusions regarding biological 
tumor behavior are inconsistent.
zz DPC4 tumor suppressor gene product is presumed to be a 
specific marker for extrahepatic bile duct carcinoma. Im-
munocytochemical loss of DPC4 expression was reported 
in a number of ampullary carcinomas but has not been 
observed in adenomas.
zz Frequency of KRAS mutations and the relative proportion 
involving each codon were shown to vary with the ana-
tomic location of the carcinoma.
zz Overexpression of growth factors was reported in both 
carcinomas and periampullary adenomas exhibiting in-
creasing dysplasia.
zz Recent studies indicate that both fluorescence in situ hyb
ridization (FISH test) and the results of DNA image cy-
tometry analysis increase diagnostic sensitivity while pre-
serving the specificity of the cytologic diagnosis for 
biliary carcinomatous lesions. The UroVysion multiprobe 
assay detects abnormal signal copy numbers of chromo-
somes 3, 7, 17 and deletions in the 9p21 gene locus [35, 
43, 44, 51].

10.2.4  Normal Cytology of Bile Ducts 
and Ampulla of Vater

10.2.4.1  Epithelial Cells of the Large Bile Ducts 
(Figs. 10.11 and 10.48) 

{{ Slender, elongated columnar cells with a basally lo-
cated small round nucleus; they are referred to as 
matchsticks. 
{{ However, not all cells of biliary tract origin are neces-
sarily elongated; they may also appear cuboidal. Cu-
boidal epithelial bile duct cells cannot be clearly sepa-
rated from epithelial cells of the pancreatic duct.
{{ The nuclei are bland and show an articulate and regular 
membrane, and occasionally a small and round nucleo-
lus. 
{{ The regularly outlined cytoplasm is pale, and it may be 
vacuolated. 

A variety of metaplastic lesions in the epithelial lining of 
large biliary ducts have been reported, including pyloric 
gland, intestinal, and squamous metaplasia [29]. Metaplastic 
changes may be associated with bile duct cysts, chronic in-
flammation, cancer of the biliary tract, and others.

10.2.4.2  Cells from the Duodenal Lining 
Epithelium (Figs. 10.12 and 10.13A) 

{{ They exhibit cuboid to cylindric shape and usually a 
well-preserved and prominent brush border. 
{{ Duodenal epithelial cells usually are arranged in flat 
sheets interspersed with goblet cells. The appearance 
of the sheets has been described as having a honey-
comb appearance.

Cells occurring singly cannot unequivocally be differentiat-
ed from cells of biliary or pancreatic duct origin.
 

Caution
Epithelial cells of the bile ducts are occasionally difficult 
to separate from superficial lining cells of pancreatic 
ducts or duodenal mucosa.

10.2.4.3  Contaminants in Brushings of Biliary 
Ducts and Ampulla of Vater

10.2.4.3.1  Pancreatic Duct Epithelial Cells 
These have been presented in Sect. 10.1.4.1, p. 636 (Fig. 
10.6C)

10.2.4.3.2  Gastrointestinal Epithelium 
(Figs. 10.9. and 10.10) 
Gastrointestinal epithelium is occasionally admixed to brush 
samples taken during ERCP. Well-preserved epithelial sheets 
rarely provide major diagnostic difficulties. Substantial 
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amounts of debris due to rapid enzymatic digestion of gas-
trointestinal epithelial cells should not be misinterpreted as 
tumor necrosis (Fig. 10.13B).

10.2.4.3.3 Intramural Ampullary/Duodenal Glands 
(Fig. 10.14)
Vigorous brushing the ampullary area may damage the sur-
face of the mucosa, resulting in sampling of clusters of intra-
mural glands. 

{{ Cells of intramural ampullary/duodenal glands are 
more voluminous and polygonal than duct lining cells. 
{{ Their nuclei focally exhibit irregular outline, loose 
chromatin, and distinct nucleoli of variable size. 
{{ The cytoplasm is clear with coarse vacuolation and 
tends to be abundant. 
{{ Pronounced irregular cell clustering and nuclear 
crowding may occur, leading to a false diagnosis of ad-
enocarcinoma of the clear cell type.

10.2.4.3.4  Cell Damage Due to Thermal Cautery
 (Fig. 10.49)
Thermal cautery is used for sphincterotomy of the papilla of 
Vater during endoscopic retrograde cholangiography. Ther-
mal artifacts induced by current devices appear as degenera-
tive changes of the mucosal epithelial cells: 

{{ Both isolated and clustered cells show pronounced 
elongation of their cytoplasm and nuclei; the latter are 
darkly stained and homogeneous. 

Degenerated single cells and tissue fragments may lead to an 
erroneous diagnosis of spindle cell neoplasia.

Caution
zz Gastrointestinal cell debris should not mislead to a 

diagnosis of cancer necrosis.
zz Irregular cell clusters comprising nuclear atypia and 

crowding originating from duodenal/ampullary in-
tramural glands may be misinterpreted as clear cell 
adenocarcinoma.
zz Cell degeneration due to thermal cautery should not 

be overdiagnosed as spindle cell neoplasia.

10.2.5  Inflammation and Infection

10.2.5.1  Nonspecific Inflammations 
and Infections (Fig. 10.50)

Inflammatory changes in cytologic specimens of the biliary 
tree and ampullary area may be caused by duodenitis, peptic 
duodenal ulceration, cholangitis, or pancreatitis. Partial or 
complete obstruction of the common bile duct is the main rea-
son for cholangitis. Obstruction is commonly due to choledo-
cholithiasis, but other lesions such as stent placement, neo-
plasms, parasites, pancreatitis, etc. may be causative as well.

{{ Cytologic smears are usually highly cellular, composed 
of a mixture of inflammatory cells and epithelial cells. 
Poor preservation of the epithelial cells usually occurs 
both in fine-needle aspirates and in brush specimens. 
{{ Numerous nuclei are stripped; degenerated cells show 
cytoplasmic vacuolization or shrinkage together with 
chromatin clumping and karyorrhexis. 
{{ Bile pigment is usually present.

10.2.5.2  Primary Sclerosing Cholangitis

zz Primary sclerosing cholangitis (PSC) is a chronic progres-
sive cholestatic liver disease of unknown etiology. The 
disorder is characterized by inflammation, fibrosis, and 
obliteration of intrahepatic and extrahepatic bile ducts. 
Bile duct scarring leads to a characteristic beaded pattern 
seen on cholangiogram and endoscopy by ERCP [45]. 
Approximately 70% of patients with PSC are males, and 
the mean age at diagnosis is 39 years [15].
zz The impact of brush cytology in PSC can be significant 
[13, 40, 41] because patients with PSC have an increased 
risk of both carcinoma in the biliary tree and hepatocel-
lular carcinoma [40]. Therefore, biliary brush cytology is 
an important screening tool for continuous evaluation of 
the bile duct epithelium with the objective of early detec-
tion of dysplastic changes and cholangiocarcinoma in 
situ. Early neoplastic changes can be treated by liver 
transplantation. Patients with liver transplantation prior to 
development of bile duct cancer have a significantly bet-
ter prognosis than patients with a liver transplant in the 
presence of cholangiocarcinoma [27].
zz Ancillary studies such as molecular tests can improve dia
gnostic accuracy. More information is provided in Sect. 
10.2.8, “Dysplastic and Reactive/Regenerative Biliary 
Epithelium,” p. 685.

10.2.5.3  Protozoal Infections, Giardia Lamblia, 
and Helminthic Infections 

Infections of this type occasionally occur in patients who are 
immunosuppressed for various reasons.
zz Giardia lamblia (Fig. 10.51) may exceptionally be ob-
served in duodenal aspirates. Giardia lamblia is the most 
common enteric protozoan worldwide; finding it in duo-
denal biopsies is suggested to be coincidental, at least in 
the European population [16].
{{ Giardia lamblia is a flagellated protozoan parasite. Un-
der a normal light microscope, the stained parasite has 
a characteristic appearance, looking like a smiley face. 
Distinguishing features of the trophozoites are large 
karyosomes; the lack of peripheral chromatin giving 
the two nuclei a halo appearance.
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zz Helminths afflicting the biliary tract include several types. 
The authors refer to comprehensive books dealing with 
the pathology of infectious diseases, for sophisticated 
morphologic descriptions, and other specific information,

10.2.6  Benign Tumors of the Extrahepatic 
Biliary Tract and Ampullary Region

10.2.6.1  Benign Epithelial Tumors 

Cytologic investigation has rarely been applied to benign tu-
mors arising from the bile duct lining epithelium. Yet these 
tumors may be encountered more frequently in the future 
due to increased use of cytological methods for primary di-
agnostic purposes. 

10.2.6.1.1  Adenoma and Cystadenoma 
of the Bile Ducts (Fig. 10.52)
Cystadenomas seem to closely resemble its counterparts in 
the pancreas regarding cytologic features and clinical beha
vior (see Sect. 10.1.7, p. 640).

10.2.6.1.2  Papillomatosis of the Biliary Tract 
Again, an analogy has been discussed with intraductal papil-
lary mucinous neoplasms of the pancreas [33] (see Section 
10.1.7.3, p. 641). A small series of this tumor entity inclu
ding FNAB-results has been reported [65].

10.2.6.1.3  Ampullary Adenomas
These tumors are considered to be premalignant lesions [71]. 
Histologically, various degrees of epithelial atypia, epithelial 
dysplasia, or carcinoma in situ may be present, and foci with 
invasive carcinoma may be found in tumors investigated 
thoroughly by histology. Endoscopy will usually identify the 
polypoid-appearing tumors and permit biopsy. 

Cytological sampling should be avoided since the mor-
phologic complexity of this lesion is virtually a contraindica-
tion for cytologic diagnostics. 

10.2.6.2  Benign Mesenchymal Tumors

10.2.6.2.1  Granular Cell Tumor 
[32] (Figs. 1.63 and 1.64) 
This is a benign tumor most probably originating from 
Schwann cells and is also found in many organs outside the 
biliary tract. Granular cell tumors can arise at various sites of 
the biliary tree; most of the reported tumors involve the com-
mon bile duct and most patients are young women. Little is 
known about the cytological diagnosis of granular cell tu-
mors that are located in the biliary tree.

The tumor has a distinctive cytomorphologic appearance 
and shows characteristic cytochemical and immunocytochem-
ical reactivity that permits a conclusive cytological diagnosis. 

Differential diagnosis considerations include foam cells, 
apocrine tumors, clear cell tumors, and malignant lympho-
ma. This tumor entity is described in Sect. 1.2.18, p. 26, to-
gether with all relevant items. 

10.2.6.2.2  Other Rare Benign Mesenchymal 
Neoplasms 
These include leiomyoma, lipoma, angioma, and tumors of 
neural origin. Gastrointestinal stromal tumors are discussed 
in Sect. 11.3.3.2, p. 708.

10.2.7  Malignant Tumors of the Extra-
hepatic Biliary Tract and Ampullary Region

10.2.7.1  Adenocarcinoma

zz Adenocarcinomas are the most common epithelial malig-
nancy of the extrahepatic bile ducts and ampullary region, 
accounting for more than 95% of all biliary cancers [28]. 
The distribution of biliary tract carcinoma has been re-
corded as perihilar (67%), distal included the ampulla of 
Vater (27%), and intrahepatic (6%) [52].
zz Adenocarcinomas that are located in the area of bifurca-
tion of the hepatic ducts are referred to as Klatskin tumor 
[36], showing poor differentiation in the majority of the 
cases. Proximal bile duct adenocarcinomas are usually 
well or moderately differentiated [3], and the growth pat-
tern is polypoid and/or papillary.
zz Extension of carcinomas into the ampullary region gives 
rise to difficulties in assessing the precise anatomic point 
of the origin of the tumor. The potential primary sites in-
clude the distal area of the common bile duct, main pancre-
atic duct, (peri-)ampullary mucosa, and duodenal mucosa.

Microscopic Features of Bile Duct Adenocarcinoma 
(Figs. 10.53–10.56)
zz Adenocarcinomas of the distal bile duct may be cytomor-
phologically indistinguishable from their perihilar coun-
terparts and from ductal pancreatic adenocarcinomas. 
Still, bile duct adenocarcinomas may exhibit an increased 
number of mucin-producing cells and focal intestinal epi-
thelial differentiation, including goblet cells and endo-
crine cells, unlike pancreatic carcinoma. 
zz Several studies have analyzed the diagnostic cytomorpho-
logic criteria in brush cytology of pancreaticobiliary stric-
tures and FNAB of tumorous biliary lesions [4, 18, 20, 47, 
57, 66].
Based on the reported features in the literature and on per-
sonal experience, the following criteria provide an accu-
rate diagnosis of malignancy or at least suspicion of ade-
nocarcinoma:
{{ A high cellularity of the cytologic sample is common. 
{{ Single cells along with small three-dimensional clus-
ters are a key feature. The cell clusters are variably 
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dense, showing acinic-like or micropapillary features, 
nuclear overlapping, and pronounced loss of polarity. 
The N/C ratio is high. 
{{ The nuclei disclose irregularities of the nuclear mem-
brane, in particular wrinkling and molding, and promi-
nent irregularly shaped nucleoli. 
{{ The chromatin is coarse and unevenly distributed, but 
chromatin clearing may be distinct.
{{ Necrosis and severe inflammatory infiltrate may ob-
scure the malignant cell population. 
{{ The presence of necrotic debris is generally an impor-
tant sign of invasive cancer.

Comparison of benign epithelium with atypical cells in the 
same smear is of high value in establishing an accurate diag-
nosis.

Microscopic Features of Ampullary Carcinoma 
(Fig. 10.57)
Ampullary adenocarcinoma and adenocarcinomas of the bile 
ducts are for the most part morphologically similar to each 
other, but the former may mimic primary adenocarcinomas 
of the intestinal tract and may have a predominantly villous 
pattern or at least a papillary component [69].

{{ Cellular cytologic samples may show branching papil-
lary fronds and a more or less complex papillary archi-
tecture. 
{{ Nuclear polymorphism and overlapping, pseudostrati-
fication of the superficial lining cells, mitotic activity, 
and columnar cytoplasm suggest ampullary papillary 
carcinoma.

Papillary tissue fragments of invasive carcinoma may appear 
akin to in-situ adenocarcinoma.

10.2.7.1.1  Variants of Bile Duct Adenocarcinoma
Varieties include adenosquamous carcinoma [31], squamous 
cell carcinoma, clear cell carcinoma, mucinous adenocarci-
noma, small-cell carcinoma, and others. Some of these le-
sions are covered in Sect. 10.1.8.2, “Variants of Ductal Car-
cinoma,” p. 644.

10.2.7.1.2  Adenocarcinomas of the Gallbladder 
(Fig. 10.58) 
These tumors are morphologically very similar to primary 
carcinomas of the intrahepatic and extrahepatic biliary ducts, 
but the latter tend to be better differentiated; and abundant 
dense cyanophilic cytoplasm is characteristic of gallbladder 
adenocarcinoma. We do not further dwell on cytologic diag-
nosis of gallbladder tumors.

10.2.7.2  Sarcoma, Melanoma, and Malignant 
Lymphoma

zz Sarcomas of the extrahepatic biliary tract have been des
cribed histologically, most often as single case reports. 
Embryonal rhabdomyosarcoma is reported to be the most 
common malignant neoplasm of the biliary tract in child-
hood.
zz Primary non-Hodgkin lymphoma has been reported in-
volving not only the ampulla of Vater and the gallbladder, 
but also the extrahepatic biliary tract [34]. Still, involve-
ment of the biliary tree may more frequently be a secon
dary manifestation of lymphoma at an advanced stage.
zz Primary malignant melanoma is extremely rare; the tumor 
occurs exclusively in the gallbladder.

10.2.8  Dysplastic and Reactive/
Regenerative Biliary Epithelium

zz Various degrees of epithelial dysplasia (Fig. 10.59) may 
be present in the extrahepatic biliary tree adjacent to inva-
sive carcinomas. The finding is consistent with a dyspla-
sia-to-carcinoma sequence that has been acknowledged 
for bile duct cancers. High-grade dysplasia and carcinoma 
in situ are rarely diagnosed in the absence of carcinoma. 
The cytological differentiation between severe dysplasia 
and carcinoma in situ is virtually impossible, but this is 
not really important because the two lesions are biologi-
cally closely related. It is much more important to differ-
entiate between dysplasia with premalignant potential and 
benign reparative/inflammatory cell alteration. 
zz Reactive/regenerative cell changes (Figs. 10.60 and 
10.61) may in particular be caused by bile duct stones, 
stent placement, and degenerating processes. The cyto-
logical criteria that distinguish between reactive cellular 
atypia and dysplastic changes are subjective and not ac-
curately reproducible. Ultimately, applying these criteria 
is highly dependent on the cytopathologist’s experience.
zz Application of strict morphologic criteria is essential in 
biliary tract cytology, applying these criteria is highly de-
pendent on the cytopathologist’s experience. Several 
studies have evaluated cytologic features that may be 
helpful in the diagnosis of dysplasia and malignancy in 
bile duct brushings [4, 42, 57]. Brush cytology is associ-
ated with a relatively low sensitivity but high specificity 
concerning dysplastic lesions; anyhow marked reactive 
cell changes may cause false-positive diagnoses [41]. 
Overinterpretation may particularly occur with stent 
placement. Close communication with gastroenterolo-
gists is of high importance [40].
zz DNA ploidy assessment has been shown to be a valuable 
adjunct to routine cytology in order to ascertain or exclude 
the potential malignant behavior of atypical/dysplastic 
changes of bile duct epithelium [4, 10, 46] (Figs. 10.60–
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10.67). Further comments and references on this issue are 
given in Sect. 10.2.3.2, “DNA Ploidy Analysis,” p. 681. 
zz Advanced molecular diagnostic methods may in the future 
also contribute to categorizing the atypical cell cohort [4].

10.2.9  Endocrine Tumors of the Extra-
hepatic Biliary Tract and Ampullary Region

Endocrine tumors of the extrahepatic bile tract are exceed-
ingly rare and unlikely to be encountered in cytologic samp
les. Still, endocrine tumors commonly occur in the duode-
num, ampullary region, and gallbladder [39]. The tumors 
show a characteristic morphologic pattern as compared to 
their counterparts at other anatomic sites, and the endocrine 
nature of the lesions can be confirmed by immunocytoche
mical stains. Cytological and immunocytochemical features, 
differential diagnoses, and cautions of common endocrine 
tumors and their variants are provided in Sect. 10.1.10, “En-
docrine Tumors of the Pancreas”, p. 646. 

10.2.10  Secondary Tumors (Figs. 10.68 and 10.69)

Reported extrahepatic bile duct and gallbladder metastases 
comprise primary carcinoma of the kidney, lung, breast, ova-
ry, prostate, carcinomas of the digestive tract, and sarcoma 
[2, 8]. Yet, malignant melanoma accounts for approximately 
50% of all reported cases of biliary and gallbladder metasta-
ses [5]. Barr Fritcher and colleagues recently reported 11 
metastatic cancers presenting as pancreatobiliary stricture. 
The lesions were detected using ERCP cell sampling, routine 
cytology, and advanced techniques [8].
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Fig. 10.48  Normal epithelial cells lining large bile ducts.
Elongated columnar epithelial cells in direct smears of bile duct brushings: slender vacu-
olated cytoplasm with the nucleus basally located (matchstick cells). Small nucleoli may be 
present (Pap stain, high magnification). See also Fig. 10.11.

Fig. 10.49  Thermal cell changes in the context of sphincterotomy.
Thermal cautery usually gives rise to thermal artifacts of the mucosa involved. Individual 
cells and cell clusters exhibit pronounced elongation of the nuclei and cytoplasm as shown in 
the lower half of the field. Note pale and lucid nuclear chromatin. In contrast, aggregates of 
rounded cells showing homogeneous dark nuclei (arrows) belong to malignant cells originat-
ing from a bile duct carcinoma (brushing of the distal portion of the choledochal duct, direct 
smear, Pap stain, higher magnification).

Fig. 10.50  Acute cholangitis.
Degenerating clusters of bile duct-lining cells (lower left and upper right) are embedded in 
a background of mucoid masses and neutrophils. Bile droplets may be present as well (bile 
duct brushing, direct smear, Pap stain, low magnification).

Fig. 10.51  Lambliasis.
Pancreatic juice after secretin stimulation contains numerous protozoan parasites. Gardia 
lamblia are characterized by smiley face and tail-like flagella (arrows) (direct sediment smear 
after centrifugation, Pap stain, high magnification).

Fig. 10.52  Bile duct adenoma associated with epithelial dysplasia.
A 64-year-old woman with a positive history of obstruction of the choledochal duct. Sedi-
ment smears of bile fluid contain papillary tissue fragments. Detail of a papillary frond is 
presented at higher magnification: fibrovascular tissue is coated with multilayered spindle-
formed atypical epithelial cells. Note pronounced palisading and nuclear overlapping (Pap 
stain).
Tentative cytologic diagnosis: Papillary adenocarcinoma of the bile duct.
Excisional biopsy and histology revealed villous adenoma associated with focally strong 
epithelial atypia. 
Postmortem histologic examination: Papillary adenomatous tumor lacking evidence of inva-
sive growth. 
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Figs. 10.53–10.56 Adenocarcinomas in bile duct brushing.
Characteristic cytologic features indicating malignancy are presented in brush material sam-
pled from large bile ducts in four patients suffering from cancer of a varying degree of dif-
ferentiation and varying location. All cytologic specimens were Pap-stained.

It is practically impossible to discriminate bile duct-invasive pancreatic carcinoma from 
primary adenocarcinoma of the bile duct by cytomorphology alone. Cytologic features 
of both neoplasms strongly overlap.

Fig. 10.53  (case #1) Well-differentiated adenocarcinoma of bile duct origin. 
A 61-year-old man presented with clinical symptoms suggestive of cholangiocarcinoma. Di-
rect sediment smears (after rinsing the brush in an appropriate solution and centrifugation) 
were prepared from choledochal brush material. Higher magnification shows the typical cy-
toarchitecture and single-cell morphology of bile duct adenocarcinoma. However, absence 
of tumor necrosis may suggest severe dysplasia of bile duct lining epithelium. ICM DNA: 
aneuploid histogram (not shown).
Tentative cytologic diagnosis: Severe epithelial dysplasia or invasive well- to moderately 
differentiated adenocarcinoma.
Histology found a well-differentiated adenocarcinoma of bile duct origin and severe dyspla-
sia of the adjacent bile duct epithelium. 

Fig. 10.54  (case #2) Poorly differentiated adenocarcinoma of bile duct origin.
A 57-year-old woman presented with a stenotic papilla of Vater. Direct sediment smears 
(after rinsing the brush in an appropriate solution and centrifugation) were prepared from 
brush material sampled from the distal segment of ductus choledochus. High magnification 
shows frank malignant cells usually occurring in isolation against a background of blood and 
detritus. ICM DNA: aneuploid histogram (not shown).
Cytologic and histologic diagnosis: Poorly differentiated adenocarcinoma of the common 
bile duct. 

Fig. 10.55  (case #3) Pancreatic adenocarcinoma in bile duct brushing.
A 62-year-old woman presented with pancreatic carcinoma, based on clinical and imaging 
findings. Brush material from the choledochal duct was processed using the Cytospin tech-
nique. Two different cell sheets are presented at high magnification: (1) the cell sheet upper 
right exhibits malignant cell features; (2) the cellular aggregate lower left does not show 
unequivocal malignant cell alterations, but cells are characterized by loss of nuclear polariza-
tion, sporadic irregular nuclear outline, and dense granular chromatin. 
Cytodiagnostic consideration: It is impossible to distinguish severe reactive cell changes 
from severe dysplasia and invasive malignancy by cytology alone.
Tissue diagnosis (pancreatectomy): Choledochal duct-invasive pancreatic adenocarcinoma. 
Adjacent choledochal duct epithelium exhibits both regenerative and dysplastic cell changes.

Fig. 10.56  (case #4) Klatskin tumor.
A 66-year-old woman. Endoscopic sampling of cells from the bile duct was not possible 
due to a firm stenotic lesion in the ampullary area. Thus, bile fluid was obtained using per-
cutaneous transhepatic biliary drainage. Direct sediment smears after conventional centrifu-
gation were prepared. Higher magnification shows large and small tightly cohesive sheets 
and clusters composed of strongly mucin-producing carcinoma cells. Tumor cells exhibit the 
characteristic malignant nuclear features. Dispersed carcinoma cells and necrotic debris are 
sporadically present (lower right). A benign cluster of bile duct-lining cells is also present 
(arrow).
Cytologic diagnosis: Mucinous adenocarcinoma.
Tissue diagnosis: Mucinous adenocarcinoma located at the confluence of the right and left 
hepatic duct, so-called Klatskin tumor.
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Fig. 10.57  Ampullary carcinoma.
An elderly woman with a history of adenoma of papilla Vater (5 years before) presented with 
a tumor at the same location. Brushing of the ampulla was performed and direct smears were 
prepared (Pap stain). Higher magnification shows atypical and malignant epithelial cells 
crowded in complex papilliform clusters. Cells are usually elongated or columnar-shaped. 
Nuclear features match those of bile duct/pancreatic adenocarcinomas. ICM DNA: aneuploid 
histogram (not shown).
Cytologic diagnosis: Poorly differentiated adenocarcinoma.
Tissue diagnosis: Moderately differentiated adenocarcinoma of the papilla of Vater.

Fig. 10.58  Adenocarcinoma of the gallbladder.
Image-guided transcutaneous FNAB of a large tumor mass situated in the upper abdomi-
nal cavity beneath the liver (80-year-old woman). High magnification shows discohesive 
pleomorphic malignant cells. Note homogeneous cyanophilic cytoplasm (direct smears, Pap 
stain). Immunostains for specific melanoma markers yielded negative result (not shown).
Cytologic diagnosis (in accord with clinical findings): Poorly differentiated adenocarcinoma, 
most likely gallbladder primary.
Comment: The abundant dense cyanophilic cytoplasm is a characteristic feature of adenocar-
cinoma of gallbladder.
Tissue diagnosis: Poorly differentiated adenocarcinoma of the gallbladder.

Fig. 10.59  Dysplastic bile duct epithelial cells.
Endoscopy detected stenotic choledochal duct in an elderly male patient. High magnification 
shows a sheet of atypical epithelial cells partly covered with bile (choledochal brushing, Cy-
tospin specimen, Pap stain). Loose chromatin, lack of nuclear clearing, absence of necrosis, 
and overall monomorphic appearance of the cytoarchitecture (not shown) may favor severe 
dysplasia. 
Cytodiagnostic consideration: Most likely severe dysplasia; invasive carcinoma cannot be 
excluded. 
Comments: Aneuploid DNA distribution pattern (ICM DNA, not shown) excludes reactive 
cell changes. An invasive malignant tumor is actually not excluded by cytology or DNA 
cytometric results.
Tissue diagnosis (pancreas resection): Multifocal severe dysplasia of the choledochal epithe-
lium. No invasive neoplasia detectable.



69310.2  Extrahepatic Bile Ducts and Ampullary Region

10.59

10.58

10.57



10

694 Chapter  10    Pancreas, Extrahepatic Bile Ducts, Ampullary Region

Figs. 10.60–10.67 Reactive cellular atypia versus dysplasia: ICM DNA as a helpful di-
agnostic adjunct.
Cytologic features, diagnostic challenge, and impact of DNA cytometry distinguishing re-
active cell changes and dysplasia are emphasized by means of bile duct brushings in four 
patients. Each patient had brushing of the bile ducts. Cytologic specimens (direct smear or 
Cytospin preparation) were Pap-stained. Quantitative DNA analyses using image cytometry 
were applied to Pap-prestained Feulgen stained specimens.

Fig. 10.60  (case #1) A 41-year-old man with a positive history of gallstones in the common 
bile duct presented with a sclerotic papilla of Vater. Cytology was performed in order to 
exclude a neoplastic lesion. High magnification shows discohesive flat sheets composed of 
atypical epithelial cells. Cytoarchitecture, loose chromatin, and pronounced nucleoli favor 
severe reactive cell changes (Cytospin specimen).

Fig. 10.61  (case #1) DNA-euploid polyploidization (Ahrens Cytometrie-System).
Cytologic diagnosis (considering ICM DNA result): Benign regenerative cell changes.
Tissue diagnosis (endoscopic biopsy): No malignant lesion detectable.

Fig. 10.62  (case #2) An 80-year-old man with findings suggestive of a neoplastic disorder 
in the bile duct system. The patient underwent several bile duct brushings within a period of 
12 months. High magnification shows ball-like clusters composed of dysplastic (arrows) and 
malignant cells (Cytospin preparation).

Fig. 10.63  (case #2) DNA-aneuploidy: SL in the 4c area, and >15% of all cells measured in 
noneuploid regions (AutoCyte).
Cytology repeatedly provided diagnoses of severe dysplasia, invasive tumor not excluded, 
which were twice confirmed by DNA-aneuploidy, but histology from endoscopic biopsies 
revealed benign tissue. 
Histologic examination of another endoscopic biopsy finally established the diagnosis of 
invasive cancer. 

Fig. 10.64  (case #3) Pancreatic cancer was suspected based on clinical symptoms and imag-
ing studies in an elderly woman. Bile duct brushing was performed followed by direct smear-
ing of the sampled cell material. 
Detail shows a sheet composed of atypical ductal epithelial cells. 

Fig. 10.65 (case #3)  DNA-aneuploidy supported the tentative cytologic diagnosis (Auto-
Cyte).
Cytodiagnostic considerations and tentative diagnosis: Distinguishing between reactive cel-
lular atypia and malignant cell changes is very difficult on the basis of the selected cell sheet 
presented herein. 
However, pronounced variability in nuclear size and shape together with a high N/C ratio and 
frequent absence of nucleoli favor a neoplastic lesion (in situ carcinoma or invasive cancer). 
Tissue diagnosis (surgical resection of the head of the pancreas): Poorly differentiated adeno-
carcinoma of the pancreas, locally invasive including the bile duct system.
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Fig. 10.66  (case #4) Clinical diagnosis in an elderly female patient was pancreatic or cho-
ledochal carcinoma. High magnification exhibits irregular cell clusters composed of frankly 
dysplastic epithelial cells. Note irregular tight cell clustering, nuclear polymorphism and 
nuclear clearing (Cytospin preparation).

Fig. 10.67  (case #4) Intermediate DNA profile (high S-phase fraction), undetermined as to 
malignancy.
Tentative cytologic diagnosis: Severe epithelial dysplasia of the bile duct-lining epithelium 
or invasive carcinoma (originating from bile ducts or pancreas).
Final diagnosis (clinical/imaging findings and surgical biopsies): Metastatic adenocarcino-
ma of the pancreas invading the bile duct system. 

Distinguishing between reactive and dysplastic/malignant cell changes may be impos-
sible by standard cytology alone.
Irregularities of the nuclear margin comprising wrinkles, cleaves, and longitudinal 
grooves are unreliable diagnostic features. They may occur in both reactive/regenerative 
and malignant cells sampled from the bile ducts.

Fig. 10.68  Metastasis of colon carcinoma to the bile duct system.
A 64-year-old man with a clinical history of metastatic adenocarcinoma of the large intestine 
was investigated for biliary duct stenosis. Choledochal duct brushing revealed tight clusters 
of pleomorphic carcinoma cells and necrosis. Cellular palisading (arrows), intracytoplas-
mic mucus (not in focus), and degeneration are reliable features indicating carcinoma of the 
bowel (direct smear, Pap stain, high magnification).

Fig. 10.69  Metastatic malignant melanoma to the bile duct system.
Brushing of bile duct system. Direct sediment smears were performed for Pap staining, after 
rinsing the brush in an appropriate solution and centrifugation. Lower magnification shows 
malignant melanoma cells exhibiting the characteristic morphologic features (between ar-
rows). Pigmented melanoma cells are also present but not shown. Please compare melanoma 
cells with a sheet of benign activated bile duct epithelial cells (left of the malignant cells). 
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11.1  Introduction

General Comments
zz A large number of methods have been applied for cell col-
lection in gastrointestinal diagnostic cytology since the 
1940s and 1950s. Many of these sampling techniques, in 
particular related to esophageal and gastric lesions are of 
historic interest only. They comprise blind lavage meth-
ods using solutions such as buffered saline solution, blind 
mechanical abrasive methods by means of “Zelltupf-
sonde” brushing, and other abrasive techniques. Balloon 
cytology has been shown to still be a helpful method for 
esophageal cancer screening in China, its population hav-
ing particularly high rates of esophageal cancer [65, 90].
These sampling techniques together with details regar
ding preparation and staining methods, etc., are described 
in distinguished textbooks and specialized sections of 
comprehensive books on cytopathology [41, 68].
zz Availability of fiberendoscopes since the 1970s increased 
the use of intestinal endoscopy tremendously and facili-
tated the collection of cells under direct vision. In recent 
years, a variety of new diagnostic procedures have been 
established for patients with suspected malignant lesions 
in the esophagus and gastrointestinal tract, first of all in 
combination with highly advanced imaging techniques. 
Cytologic specimens are provided by endoscopy in com-
bination with washings or brushings, transcutaneous 
FNAB, and endoscopic ultrasonography-guided FNAB 
(EUS-FNAB). Common endoscopic biopsy techniques 
have been replaced over the past few years by aspiration 
techniques with image guidance.

Sampling Methods and Sample Processing
zz Washing. Direct vision cytology may be accomplished by 
washing where a forceful jet of a solution is directed at the 
lesion under visual control and afterward the lavage fluid 
is recovered with a collection tube.
zz Brushing. There is no doubt that brush sampling is supe-
rior to wash collection as the lesion can be accurately 
reached and cell waste tends to be minimal. Chromoen-
doscopy detects small multifocal lesions with high accu-
racy, permitting well-directed brush sampling and biopsy 
[8].
zz Transcutaneous FNAB [5, 82]. Direct aspiration may be 
applied on large palpable abdominal masses wherever the 
tumor has originated or is located. Image guidance proce-
dures such as transabdominal ultrasound and computed 
tomography scan are commonly used to evaluate intraab-
dominal masses in patients where endoscopic investiga-
tions failed or have not been feasible.
All FNAB methodologies have shown accurate diagnos-
tic utility and safe performance on an outpatient basis.
zz EUS-FNAB [1, 16, 17, 45, 64, 85, 88] is a safe and effec-
tive diagnostic method for experienced endosonographers 
and skilled cytopathologists. The method permits primary 
clarification of intramural and extramural abnormal fin
dings as well as tumor staging during the same procedure. 
In many cases it avoids the need for more invasive proce-
dures to obtain a pathomorphologic diagnosis. Compared 
with other imaging techniques, it improves the resolution 
of small lesions (< 3 cm) [45]. Repeat EUS-FNAB may 
be performed in patients with inadequate sampling, inde-
terminate findings, surprisingly negative findings at initial 
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FNAB, or previously unsuccessful endoscopic forceps bi-
opsy. Diagnostic sensitivity, specificity, and accuracy are 
reported to be high [1, 16, 17, 85, 88].
zz Intraoperative aspiration by palpation is a supplemental 
but exceptionally used tool for the management of intesti-
nal and abdominal masses.
zz Wireless capsule endoscopy [30, 69, 86] is an innovative 
technique in diagnostic gastrointestinal endoscopy. The 
device consists of a pill that contains a color video camera 
and a wireless radiofrequency transmitter. Capsule endos-
copy has been developed to access areas of the intestinal 
tract that are difficult to meet with push enteroscopy. Over 
the past few years, it has become an established tool for 
evaluating various pathologies of the small bowel, espe-
cially obscure gastrointestinal blood loss and inflamma-
tory bowel disease. The future will show whether capsule 
endoscopy can replace conventional endoscopy in the 
first-line diagnosis and reach the expected clinical signifi-
cance. Furthermore, it will be interesting to learn whether 
this technology will emerge with brushing and fluid aspi-
ration for cytological tests and with biopsy for histologi-
cal investigation.
zz Sample processing. The variably sampled cytologic spe
cimens from the alimentary tract are processed according 
to the usual practice as described in this book, such as in 
Sect. 10.1.2, p. 633. The liquid-based method is best used 
by operators who are not familiar with proper preparation 
and fixation technique. The technique guarantees quantita-
tively and qualitatively optimal specimens for special 
investigations, in particular for immunocytochemistry, 
fluorescence in situ hybridization, or static DNA cytome-
try [65].

11.2  Esophagus

11.2.1  Topography, Histology, 
and Cell Collection Methods

zz The esophagus is a hollow muscular tube (length, appro
ximately 25 cm), which connects the pharynx with the 
stomach. It runs through the chest traversing the medias-
tinal tissue in front of the spine and behind the trachea. At 
the distal ending, a smooth muscle system forms the 
esophageal sphincter that prevents the regurgitation of 
food from the stomach.
zz The bulk of the esophagus is composed of nonkeratini
zing stratified squamous epithelium. A basal lamina sepa-
rates the epithelial layer from the fibrous lamina propria 
mucosae. There are cardiac-type glands in the lamina pro-
pria that discharge secretion onto the esophageal mucosal 
surface. Scattered melanoblasts are interspersed among 
the squamous cells.
zz Intramural esophageal disorders may be evaluated cyto-
logically by means of washing, directed brush sampling, 

and EUS-FNAB. Transcutaneous FNAB methodologies 
are hardly ever applied to primary lesions of the esopha-
gus. 
zz The EUS-FNAB procedure for the management of extra-
mural lesions located in the mediastinal space is discussed 
in Sects. 2.1.1.2.3, p. 109, and 2.4.1.1.3, p. 205. Cytodiag-
nostic features and diagnostic dilemmas of mediastinal 
nonneoplastic and neoplastic lesions are exemplified in 
Sect. 2.4, “Mediastinum,” p. 204.

11.2.2  Normal Cytology and Esophagitis/
Infections

11.2.2.1 Normal Cytology (Fig. 11.1)

{{ Cytological features: mature squamous cells of super-
ficial and intermediate type. Nuclear pyknosis may oc-
cur but keratinization of the cytoplasm is unusual. 
Parabasal and possibly basal squamous cells may oc-
cur as a result of vigorous scraping.
{{ The round to oval nuclei have a smooth contour and a 
vesicular chromatin pattern.
{{ Glandular cells with or without mucus secretion may 
originate from glands embedded in the esophageal mu-
cosa or from the gastric mucosa as a result of brushing 
reaching the stomach. Replacement of the normal 
squamous epithelium lining the esophagus by meta-
plastic columnar epithelium (Barrett esophagus) 
should always to be taken into account.

11.2.2.2  Inflammation and Infections

11.2.2.2.1  Chronic Granulomatous Esophagitis
zz A variety of chronic inflammatory disorders may affect 
the esophageal mucosa such as tuberculosis, syphilis, and 
granulomatous lesions in Crohn disease patients [63, 79], 
together with nonspecific conditions. Patients’ clinical 
history and special stains (Gram, Ziehl-Neelsen stain for 
acid-fast bacilli, and others) together with microbiologi-
cal investigations are usually needed to reach a reliable 
diagnosis.
{{ Neutrophils, lymphocytes, and epithelioid histiocytes, 
giant cells and microgranulomas indicate a granuloma-
tous lesion in cytological specimens. Squamous cells 
may show reactive/regenerative changes (see Sect. 
11.2.3, p. 703).

11.2.2.2.2  Reflux Esophagitis
Gastroesophageal reflux disease can result in an erosion of 
the squamous epithelium of the lower esophagus by hydro-
chloric acid, pepsin, and/or bile.

{{ Cell-rich cytologic specimens are composed of a mixed 
inflammatory pattern and squamous cells from all epi-
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thelial layers. Deep-seated immature squamous cells 
occur in cohesive and regular sheets, the nuclei are 
round and dark-stained with bland chromatin. 

Caution
Possible parabasal and basal squames should not be 
confused with undifferentiated cancer cells. Cell group-
ing and chromatin pattern contrast distinctly with 
those of carcinoma cells.

11.2.2.2.3  Eosinophilic Esophagitis [15, 35]
Eosinophilic esophagitis is a relatively new disease in which 
evidence of etiology has not yet been established and its 
prevalence is continuously growing. It is a chronic allergy-
like inflammation of the esophagus affecting children as well 
as adults. The disorder is characterized by eosinophilic infil-
tration of the esophageal mucosa. Histopathological diagno-
sis is based upon the presence of 15 or more eosinophils per 
high power field.

11.2.2.2.4  Fungal Infections (Fig. 11.2)
Candida species are the most frequent causative organisms, 
followed by Aspergillus. Fungi can be identified in cytologic 
smears by means of selective staining methods: periodic  
acid-Schiff (PAS), and silver stains.

{{ A purulent exudate characterized by numerous neutro-
phils mostly with severe degeneration and cell debris 
should raise strong suspicion of a mycotic infection. 
Squamous cells may include all degrees of differentia-
tion and reactive changes (see Sect. 11.2.3, below).

11.2.2.2.5  Viral Infections (Figs. 11.3 and 11.4)
The most common viral infection is that of the herpes simp
lex virus (Fig. 11.3).

{{ Hallmarks: Immature squamous cells show consider-
able enlargement and a peculiar narrow rim of cyto-
plasm. The nuclei, presenting in a three-dimensional 
fashion (ballooned), have smooth margins and show 
either pale ground glass plasma or a single eosinophilic 
inclusion surrounded by a halo. The chromatin is ar-
ranged at the inner surface of the nuclear membrane as 
small but distinct granules. Multinucleated giant cells 
occur frequently.
{{ Concomitant nonspecific atypias of superficial squa-
mous cells frequently occur (Fig. 11.4).

The morphologic changes of herpes virus-infected cells are 
pathognomonic, but they may be mistaken for malignant 
cells by inexperienced interpreters.

11.2.3  Reactive/Reparative Squamous Cell 
Changes (Figs. 11.2B, 11.3B, 11.4, 11.5)

{{ Hallmarks: The cytoplasm is characterized by an ab-
normal acidophilia and irregular shape. The nuclei are 
enlarged but their borders tend to be smooth. The chro-
matin pattern is loose but abnormalities may occur. 
Variably prominent and multiple nucleoli are present. 
The N/C ratio is within normal limits or slightly in-
creased.

Epithelial atypias caused by an inflammatory process are a 
common challenge for cytopathologists. The cell changes 
should not be overestimated as dysplastic or even malignant. 
Preoperative DNA ploidy assessment is believed to be an ef-
fective and reliable method to differentiate between reactive 
cell change and premalignant/malignant cellular degenera-
tion (see Sect. 11.2.6, p. 704).

Caution
zz Cellular atypias together with an inflammatory pat-

tern should never be judged as dysplasia by light mi-
croscopy alone. Additional staining methods for in-
fectious organisms may contribute to an accurate 
diagnosis, and static DNA cytometry is helpful to  .
ascertain or exclude a precancerous or malignant  .
lesion.
zz An ineffective initial therapy requires repeated brush 

biopsies or surgical excisional biopsy.

11.2.4  Benign Tumors of the Esophagus

A comprehensive documentation of benign esophageal tu-
mors has been compiled by Choong and Meyers [18].

11.2.4.1  Squamous Papilloma

True benign papillary squamous tumors exist but an accurate 
cytologic diagnosis is not possible unless papillary frag-
ments are present in smears or cell-bloc preparations. Most 
of the papilliform lesions in the esophagus are of inflamma-
tory origin. They exhibit either a bland epithelial cell layer or 
reactive cell changes of varied degrees. 

11.2.4.2  Granular Cell Tumor 
[12] (Figs. 1.63 and 1.64)

In the majority of cases, granular cell tumor is a benign le-
sion that can be found in many organs. Only 2% of these tu-
mors are of esophageal origin; they usually are found acci-
dentally. Cytologic and immunocytochemical features are 
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discussed in Sect. 8.8.1, p. 568 and 1.2.18, p. 26, and in oth-
er sections of this book.

11.2.5  Premalignant Lesions of Esophageal 
Squamous Epithelium

White patches in the mucosa of the esophagus may be harm-
less (e.g., glycogenic acanthosis), but they may also indicate 
a precancerous lesion. Some investigators consider leuko-
plakia and esophageal lichen planus to have malignant po-
tential after longstanding existence [13].
The cytologic appearance of mild and severe dysplasia is not 
really specific.

Microscopic Features and Differential Diagnosis
{{ Mild dysplasia: Keratinized superficial squames are 
either anucleated or contain pyknotic nuclei. Parakera-
totic squamous cells are present as well. The cytoplasm 
shows orangeophilic or eosinophilic staining. These 
features together with mild cytoplasmic and nuclear 
polymorphism suggest mild dysplasia. 

In this setting, distinction of dyspasia from reactive cell 
changes is not possible by cytology alone, and only histo-
logic tissue sampling can detect severe dysplasia confined to 
the middle and lower part of the epithelium.

{{ High-grade dysplasia: Distinct cytoplasmic and nucle-
ar pleomorphism, coarse chromatin, increased N/C ra-
tio, and mitotic activity are characteristics of high-
grade dysplasia. 

In this setting, a cytology-based distinction from invasive 
squamous cell carcinoma is difficult if not impossible.

For further information and related pictures, we refer the 
reader to Sect. 8.6, “Leukoplakia,” p. 567.

11.2.6  Additional Analyses on Squamous 
Lesions

Lugol Chromoendoscopy 
Lugol chromoendoscopy enhances the detection rate of 
high-grade squamous lesions using targeted brushing and bi-
opsies from unstained mucosal areas [8].
DNA Image Cytometry 
ICM DNA is an adjuvant diagnostic procedure to convention-
al cytology of the esophagus with a high level of standardiza-
tion, objectivity, and diagnostic accuracy [6, 7, 9, 10, 42]. 
DNA ploidy is a biological marker:
1.	 That confirms a cytological diagnosis of malignancy.
2.	 That predicts or excludes the occurrence of squamous cell 

carcinoma.
3.	 That is exquisitely helpful in clarifying the nature of cyto-

logically equivocal changes of squamous cells; premalig-

nant change (dysplasia) can be distinguished from repara-
tive atypia with high accuracy; aneuploidy correlates with 
invasive cancer, and severe dysplasia/carcinoma in situ 
having progressive potential to invasion.

4.	 For tumor staging and predicting tumor prognosis.
5.	 That eliminates false-negative cytologic results obtained 

with the conventional brush biopsy technique, and false-
positive diagnoses can be avoided.

Histogram algorithms have been applied at our institution 
according to ploidy evaluation on squamous epithelium from 
other organs: see Sect. 8.4, “DNA Image Cytometry,” p. 565.
DNA Flow Cytometry
Several reports in the literature refer to flow cytometric DNA 
analyses of esophageal squamous cell carcinoma [6, 22, 74, 
76] regarding various biological aspects of the tumor. A 
comparative study has shown digital image cytometry to be 
superior to flow cytometry (the latter using formalin fixed 
paraffin embedded tissue) [24]. 
Fluorescence In Situ Hybridization
We conducted a study together with the department of gastro-
enterology at the Kantonsspital St. Gallen to assess the risk of 
esophageal carcinogenesis by means of a two-color FISH test 
using a locus-specific probe for the p53 gene and a probe for 
chromosome 17 [7]. Larger biomarker studies are necessary 
to elucidate whether p53 LOH (loss of heterozygosity) may 
be a marker for early detection of potentially malignant cells. 

11.2.7  Malignant Neoplasms of the Esophagus

11.2.7.1  Squamous Cell Carcinoma (Fig. 11.6) 

zz Squamous cell carcinoma (SCC) is the most common ma-
lignant tumor of the esophagus and accounts for up to 
95% of all esophageal tumors. The growth pattern may be 
polypoid or ulcerative.
zz Cytologically, SCCs reflect good, moderate, or poor dif-
ferentiation. Verrucous carcinoma of the esophagus rarely 
occurs. Microscopic features match those of SCCs at oth-
er sites such as bronchus, cervix/vagina, penis, and others. 
Morphologic features of the three tumor grades are listed 
in Chap. 11, “Synopsis and Algorithms,” p. 1199, in Sect. 
8.7, p. 568, and in other sections of this book.
zz Poorly differentiated SCCs composed of polymorphous 
rounded cells devoid of keratin, disseminated, or grouped 
in compact spheric clusters are difficult to distinguish from 
poorly differentiated adenocarcinoma (Fig. 11.7). The term 
“large-cell undifferentiated carcinoma” may best be ap-
plied to such undifferentiated tumors. Predominantly dis-
sociated undifferentiated carcinoma cells share features 
with anaplastic large-cell non-Hodgkin lymphoma. Immu-
nocytochemical work-up including antibodies against cyto-
keratins (MNF-116 and others), leukocyte common antigen 
(CD45), and B-/ T-cell epitopes is mandatory as a first step.
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11.2.7.2  Adenocarcinoma (Fig. 11.7)

The incidence of adenocarcinoma in the upper and middle 
thirds of the esophagus is low (accounting for around 2% of 
all malignancies). The lower third of the esophagus reveals 
much more frequent adenocarcinomas, either by extension 
from the stomach or arising in metaplastic epithelium of Bar-
rett esophagus. The cytologic pattern of adenocarcinomas 
will be described in Sect. 11.2.8, “Barrett esophagus,” be-
low.

11.2.7.3  Other Malignancies

They rarely occur and are hardly ever referred for cytologic 
evaluation. The WHO histological classification presents the 
complete list of esophageal tumors [39]. Many of these enti-
ties are discussed elsewhere in this book.

11.2.8  Barrett Esophagus 
(Intestinal Metaplasia)

11.2.8.1  Introduction and General Comments

zz Barrett esophagus (BE) is the abnormal intraepithelial 
growth of intestinal-type cells (referred to as intestinal 
metaplasia) above the squamocolumnar epithelial junc-
tion. Chronic gastroesophageal reflux is the common 
cause for development of BE, which is the precursor of 
most esophageal adenocarcinomas. BE cells may develop 
abnormal changes known as dysplasia (synonym: intraepi
thelial neoplasia). In approximately 5% of patients with 
Barrett esophagus, dysplasia progresses over a period of 
several years to cancer [19, 25]. This means that the early 
diagnosis of intraepithelial precursor lesions or adenocar-
cinoma is the primary objective of surveillance of patients 
with BE.
zz Unlike histological biopsy, brush cytology allows the 
sampling of large surface areas of Barrett mucosa. The 
procedure is readily available in gastroenterology prac-
tice. Cells in routinely processed cytologic specimens 
may be referred to digital image cytometry and FISH sub-
sequently to cytomorphologic evaluation.

Caution
Intestinal metaplasia of Barrett type per se cannot be 
diagnosed cytologically. 
In smears presenting with intestinal-type glandular 
cells, Barrett lesion may be assumed if the brush has not 
passed through the gastroesophageal sphincter during 
the sampling process.

11.2.8.2  Benign and Reactive Barrett Epithelium

Benign cells from Barrett mucosa are characterized by two 
different types (Fig. 11.8): 

{{ Columnar cells and goblet cells; the latter stain positive 
with Alcian blue. The cells occur singly, in palisade 
alignment closely attached to each other when seen in 
profile, or tightly cohesive in regular sheets. 
{{ Nuclear spacing is uniform, nuclear overlapping is ab-
sent. The nuclei are small, round to oval, and situated 
at the base of the cell. 
{{ The chromatin structure is loose, the nucleoplasm 
clear, and the nucleoli are indistinct. 
{{ The N/C ratio is low.

Reactive/regenerative cell changes are a feature of intestinal 
metaplasia (Figs. 11.9–11.13): 

{{ The N/C ratio, chromatin pattern, and nuclear color  
are the same as in benign glandular cells, but the cells 
and nuclei tend to be slightly enlarged, exhibiting  
inconspicuous outline irregularities and distinct  
round centrally placed nucleoli. Mucus production is 
poor. 

Diagnosis of reactive cell changes should be limited to cases 
in which the changes are too pronounced for normal cells but 
not sufficient for diagnosis of dysplasia.

Caution
Distinguishing between reactive and dysplastic cell 
changes is particularly difficult on cells originating from 
areas adjacent to erosions and ulcerations.

11.2.8.3  Intraepithelial Neoplasia 
and Adenocarcinoma (Figs. 11.14–11.22)

Intraepithelial neoplasia should be classified as low grade 
and high grade according to the histological nomenclature. 
Low-grade dysplasia is synonymous with mild to moderate 
dysplasia, whereas high-grade dysplasia includes severe 
dysplasia and carcinoma in situ.

Cellular and architectural features for the cytologic clas-
sification of dysplastic lesions and adenocarcinoma are listed 
in Table 11.1, p. 706.

11.2.8.4  Additional Analyses on Cells Originating 
from Barrett Mucosa

zz Histologically assessed dysplasia grade is the approved 
means of risk stratification in patients with BE. However, 
the problems of this method include poor reproducibility 
of dysplasia interpretation, poor predictive value for pa-
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tients affected by indefinite cell changes, low-grade dys-
plasia, and other challenging points. 
zz In the future, biomarkers appear to be useful for detecting: 

−− subsets of patients with BE having an increased risk of 
cancer progression but showing no correlation in base-
line histology.

−− patients who do not suffer from high-grade dysplasia 
whilst histologically supposed. 

Currently, ploidy status as well as p16 and p53 gene abnor-
malities are most extensively evaluated [11, 31, 50, 71].
DNA Ploidy 
Histograms and corresponding figures and legends are 
shown on pages 718-723.
zz DNA flow cytometry (FCM) analyses of biopsy specimens 
have previously been shown to be able to identify BE pa-
tients at high progressive cancer risk and to have impact 
on prognosticating the survival of BE patients afflicted 
with adenocarcinoma [59, 70, 71, 72].
zz Using endoscopic brush cytology, we evaluated the addi-
tional diagnostic benefit of digital image cytometry (ICM 
DNA) for BE patients in comparison to histologic work-
up. The results of a cohort study of 164 patients at the 
Kantonsspital St. Gallen showed that the combination of 
brush cytology and ICM DNA can: 

−− Confirm benign and malignant cytologic diagnoses. 

−− Classify dubious cytologic findings. 
−− Identify additional high risk patients.

The data suggest that brush cytology combined with ICM 
DNA testing is helpful in detecting individuals with Bar-
rett esophagus at increased risk of malignancy with sur-
veillance over a long period of time [11]. 
zz Only a few studies have addressed the predictive value of 
DNA abnormalities in BE using digital image cytometry 
and brush specimens. Most studies took measurements on 
Feulgen-stained tissue sections [27, 43, 96] or imprints 
[83]. 
zz The histogram algorithm for ploidy assessment in BE 
used at our institution are identical with that currently 
used to test intestinal glandular cells from other organs. 
The distinguished algorithm and the interpretative fea-
tures are presented in Sect. 10.1.3.2, “DNA Ploidy Analy-
sis,” p. 635.

Molecular Genetics (Fig. 11.19)
zz A variety of molecular genetic modifications have been 
detected in the course of development of intestinal meta-
plasia to adenocarcinoma. p16 and p53 gene abnormali-
ties are at present the most extensively documented. It has 
been shown that patients with 17p (p53) loss of heterozy-
gosity (LOH) are at increased risk for development of 
adenocarcinoma [73]. A combination of 17p LOH, 9p 

Table 11.1  Barrett mucosa: cytological criteria of dysplasia and adenocarcinoma 

Cytological features

Architectural In single cells

Low-grade
dysplasia

Mild changes:
–	 Indistinct irregularities of sheets and palisades

Enlarged nuclei:
–	 Moderate membrane irregularities
–	 Faint hyperchromasia
–	 Fine granular or reticular chromatin
–	 Rare coarse chromatin clots
Distinct single or multiple nucleoli
Cuboid to cylindric cytoplasm, occasionally rounded
Abnormal basal position of the nuclei

High-grade
dysplasia

Irregular cell clusters of variable size and shape:
–	 Three-dimensional
–	 Frequently smooth borders
–	 Loss of cellular palisading and loss of nuclear 

polarity

Variations in cell size and shape
Strongly enlarged nuclei:
–	 Variable size and shape
–	 Distinct nuclear pleomorphism: wrinkled and cleaved 

prominent membranes
–	 Pronounced hyperchromasia
–	 Chromatin occurring as finely granular and densely 

packed, or coarsely clumped
Grossly enlarged round or bizarre nucleoli
Polygonal cytoplasm

Adenocarcinoma Features favoring invasive cancer:

Clusters having complex architecture
- Three-dimensional
- Irregular cellular crowding and nuclear overlapping
- Disaggregation of the cell clusters

All cellular characteristics of high-grade dysplasia
and additionally:
–  Mucus secretion
–  Signet-ring cells
–  Necrotic debris

Caution
Differentiation between high-grade dysplasia, carcinoma in situ, and invasive adenocarcinoma is often impossible by standard cytology (Figs. 
11.14, 11.17–11.19, 11.21 and 11.22).
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LOH, and quantitative DNA abnormalities seems to pro-
vide better risk prediction in patients with BE than analy-
sis of the three biomarkers on their own [36].
zz There is a good correlation between ploidy pattern and 
p16/p53 LOH. A prerequisite is however, that reliable 
quantitative cut-offs for LOH have to be determined in 
order to minimizing false-positive results. 
zz A recent study by Barr Fritcher and associates [3] showed 
that polysomy of 8q24 (C-MYC), 9p21 (P16), 17q12 
(HER2), and 20q13 implies a high risk factor for high-
grade dysplasia and development of adenocarcinoma. 
Furthermore, the study revealed that FISH analysis may 
have a higher sensitivity for low-grade dysplasia, high-
grade dysplasia, as well as esophageal adenocarcinoma 
compared with DNA ploidy results.

11.3  Stomach, Duodenum, Small Bowel, 
Large Bowel, Anal Canal, and Perirectal Area

11.3.1  Exfoliative Cytology

Gastrointestinal exfoliative cytology has occasionally been 
performed by our gastroenterologists over the last few years; 
Therefore, our diagnostic experience in this field is limited. 
We recommend referring to the information available in dis-
tinguished textbooks, review articles, individual publica-
tions, and internet databases. 
A few items of general interest are worth mentioning.
zz Normal cytologic patterns should be readily recognizable. 
The variable cell components and the varying architecture 
of tissue fragments reflect (micro)anatomic and function-
al features of the mucosa in the different intestinal seg-
ments (Figs. 10.9, 10.10, 10.12–10.14, 11.23, 11.24).
zz Inflammatory diseases (various types of gastritis, colitis, 
diverticulitis, and ulcerative disorders) may produce a  
cytologic pattern comprising variable inflammatory back-
ground and epithelial cells with varying degrees of 
 reactive, metaplastic, and degenerative changes. Distin-
guishing between reactive cell changes, preneoplastic in-
traepithelial disorders, and invasive carcinoma has been 
discussed in different chapters of this book, including the 
application of adjunct analyses, which are helpful in solv-
ing the diagnostic problems.
zz Giardia lamblia (Fig. 10.51) may be encountered in 
brushings and fluids obtained from the bowel; the mor-
phology of the protozoa has been described in Sect. 
10.2.5.3, p. 683.
zz Benign epithelial tumors generally do not reflect any mor-
phological details that could separate them from other be-
nign lesions.
zz Superficial (early) carcinoma of the stomach is a well-
known entity. The Japanese have the largest experience 
with this type of tumor and related cytologic techniques. 

Usually, there is no difference in the cytologic pattern of 
superficial carcinoma and invasive cancer.
zz Colorectal dysplasia may be difficult to distinguish from 
severe regenerative atypia, particularly in cases accompa-
nying chronic inflammatory disease. Gross genetic analy-
sis (ploidy analysis) and structural genetic analyses (gene 
mutations, loss and amplification of gene loci, and others) 
may be helpful in identifying a premalignant condition 
that can progress to adenocarcinoma.
zz Adenocarcinoma (Figs. 11.25 and 11.26) from any site of 
the gastrointestinal tract meet the cytological criteria of 
malignancy that are basically the same as encountered in 
adenocarcinomas at other sites, such as bronchus, lung, 
uterine cervix, esophagus. 
The most important cytologic features include: 
{{ Cellular enlargement, anisocytosis, nuclear pleomor-
phism, hyperchromatic nucleoplasm, densely granular 
or coarse chromatin texture, and variable N/C ratio. 

CK20 and CDX-2 are appropriate immunocytochemical 
markers indicating intestinal adenocarcinoma.
zz Nonepithelial tumors have been recorded elsewhere in 
this work. Numerous variants of malignant lymphomas 
that are of interest to cytopathologists are described in de-
tail in Sect. 15.3, “Lymph Nodes: Malignant Lesions,” p. 
950.

11.3.2  Endoscopic Ultrasound-Guided 
Fine-Needle Aspiration Biopsy

zz Endoscopic ultrasound-guided fine-needle aspiration bi-
opsy (EUS-FNAB) is considered a reliable method for the 
evaluation of intramural/submucosal lesions of the gas-
trointestinal tract. Diagnostic sensitivity, specificity, and 
accuracy are reported to be high [16, 88]. Vander Noot 
and coauthors emphasize false-negative and false-posi-
tive diagnoses of lesions from various sites of the gastro-
intestinal tract [88]. EUS-FNAB allows direct visualiza-
tion of tumoral lesions and adequate sampling of cellular 
specimens for cytologic, immunocytochemical, and mo-
lecular diagnosis. EUS-FNAB will significantly reduce 
the need for more invasive procedures aimed at obtaining 
a primary tissue diagnosis and reliable results of tumor 
stage.
zz Furthermore, EUS-FNAB offers an accurate morphologic 
diagnosis in a wide variety of extraintestinal mass lesions 
such as intraabdominal tumors, pelvic tumors, retroperi-
toneal masses, and lymph nodes in close proximity to the 
gut wall [1, 16, 17]. Diagnostic utility of transintestinal 
EUS-FNAB for the detection of lesions located in abdo
minal organs is discussed in the respective chapters. 
zz Cytologic appearance, diagnostic challenge, and immu-
nocytochemical features of intraabdominal metastases are 
similar to their primary counterparts. They are documen
ted in the literature or in distinguished textbooks, and dis-
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cussed in varied chapters of this book (see Sects. 12.3.8, 
p. 785, 9.2.6, Table 9.2.1, p. 610, and 15.3.24, Table 
15.3.3, p. 978)
zz Transesophageal EUS-FNAB has become an important 
tool for assessing primary diagnoses of abnormal struc-
tures located in the mediastinum adjacent to the esopha-
gus and in the dorsal areas of the lung. Today, preopera-
tive staging of pulmonary carcinomas is barely 
conceivable without this method [28, 38, 40]. EUS-FNAB 
procedure for the management of lesions located in the 
mediastinal space are discussed in Sect. 2.1.1.2.3, p. 109, 
and 2.4.1.1.3, p. 205. Cytodiagnostic features and diag-
nostic difficulties of mediastinal nonneoplastic and neo-
plastic lesions are explained in Sect. 2.4, “Mediastinum,” 
p. 204.

11.3.3  Cytology of Selected Disorders 
of the Gastrointestinal Tract

11.3.3.1  Extraneous Cells and Material 
(Figs. 2.16, 2.17, 11.27)

1.	 Extraneous material will frequently appear in esophageal 
and gastric exfoliative-cytologic samples but sporadically 
also in transenteral FNABs. This is swallowed material 
originating from the respiratory tract and from the buc-
copharyngeal cavity:
{{ Buccal and tracheal mature squamous cells predomi-
nantly of the superficial and intermediate type.
{{ Bronchial columnar cells, ciliated columnar cells, and 
mucus-producing cells.
{{ Pulmonary macrophages containing anthracotic and 
blood pigment.

2.	 Well-preserved foreign epithelial cells in exfoliative sam-
ples from the colorectal area should raise suspicions of a 
fistula. In addition, fistulas are frequently responsible for 
secondary acute inflammation:
{{ Squamous cells occur together with a rectovaginal fis-
tula.
{{ Urothelial cells occur together with a rectovesical fis-
tula.

3.	 Food contaminants may disturb the cytological evaluation:
{{ Vegetables: vegetable cells can mimic tumor cells or 
vermicular eggs (Figs. 2.16 and 11.27).
{{ Other ingested foreign material such as microspores of 
pollen (Fig. 2.17).

11.3.3.2  Gastrointestinal Stromal Tumor 
(Figs. 11.30–11.32)

zz Gastrointestinal stromal tumor (GIST) is the most com-
mon mesenchymal neoplasm of the gastrointestinal tract, 
mostly encountered in the stomach. It is now thought that 

GISTs originate from the interstitial cells of Cajal acting 
as pacemakers for peristalsis [60].
zz Differentiating from other mesenchymal tumors is very 
important because of prognostic differences and targeted 
therapeutic strategies. An overview of different aspects of 
GIST has been provided by Miettinen and Lasotta [60].
zz The malignant potential of GIST depends on the site of 
origin (gastric tumors have a more favorable outcome 
than intestinal GISTs), the tumor size, and the mitotic ac-
tivity [60, 75, 87].
zz EUS-FNAB from GISTs generally provides adequate 
samples both for tissue diagnosis and immunocytochemi-
cal and molecular analyses. Immunoreactivity may yield 
more reliable results on cell block preparations compared 
to smear specimens [2, 14, 34, 78].

Microscopic Features [26, 54, 57]
{{ Most cytologic specimens contain abundant cellular 
material.
{{ A pure spindle cell pattern consists of uniform spindle 
cells arranged in fascicles or whorls and exhibits focal 
nuclear palisading. The nuclei are bland and the cyto-
plasmic borders are ill defined. Myxoid stroma is ob
vious.
{{ A pure epithelioid tumor variant [23, 52] is almost ex-
clusively composed of epithelioid cells, variably with 
plasmacytoid features. The tumor cells are arranged 
singly or in small clusters. The nuclei are round; they 
usually show irregular outlines and small nucleoli. 
Multinucleated cells are often encountered. The cyto-
plasm is well defined, appearing as a condensed  
eosinophilic to clear rim. Collagenous stromal frag-
ments are frequently encountered.
{{ A biphasic tumor pattern is standard.

Cytological features cannot reliably distinguish between be-
nign and malignant tumors. The presence of mitoses and nec
rosis seem to correlate best with malignant degeneration [26].

Molecular Genetics and Immunocytochemistry  
(Figs. 11.28 and 11.29)
zz GIST is associated with mutations of the c-kit proto-onco-
gene, or PDGFRA. Other genetic aberrations are assumed 
to be responsible for tumor genesis of GIST [94]. In the 
future, molecular characterization of GISTs may gain in-
creasing significance both for patient´s prognosis and the 
increase in the effectiveness of targeted therapies [91].
zz CD117, the c-kit proto-oncogene product (Fig. 11.28) in 
GISTs is usually expressed in the majority of cells in both 
the spindle cell and epithelioid tumor variants, in benign 
and malignant GISTs, and in tumors of any site of origin. 
Results of numerous studies indicate that CD117 is a rela-
tively specific immunomarker for GIST [48, 77]. 
However, in a small subgroup of GISTs CD117 immuno-
postivity is absent [49]; and tumors exhibiting variable 
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CD117 positivity include clear cell sarcoma, metastatic 
melanoma, and malignant fibrous histiocytoma; a few 
other mesenchymal tumors occasionally express the c-kit 
product [77]. 
A few cells exhibiting positivity for CD117 intermingling 
with spindle cell tumors are most likely mast cells [4].
zz CD34 (hematopoietic progenitor cell antigen) (Fig. 11.29) 
is a immunomarker for GIST having lower specificity 
than CD117. CD117 may be positive in some CD34-ne
gative tumors. CD34 has been reported to be also present 
in many fibroblastic and endothelial cell tumors [77].
zz Smooth muscle actins show coexpression with CD117 in 
up to one-third of all GISTs. [77]. 
zz Desmin is sporadically coexpressed in gastric GISTs [61].

Differential Diagnosis
Various types of mesenchymal tumors can cause diagnostic 
confusion with GIST when using light microscopy. Immuno-
phenotyping is the primary tool to identify the different enti-
ties (the immunocytochemistry of GIST is stated above). 
zz Classic spindle cell GIST exhibiting cellular polymor-
phism may resemble nonkeratinizing squamous cell car-
cinoma (Fig. 11.32).
zz Epithelioid-type GIST exhibiting certain pleomorphisms 
may mimic adenocarcinoma [54] (Fig. 11.31).
zz Benign tissue fragments from the gastrointestinal wall 
should not lead to a misinterpretation of GIST and vice-
versa [34]. 
zz The following nonepithelial tumor entities have been 
identified as showing consistent negativity for CD117: 
peripheral nerve-sheath tumors, leiomyomatous tumors, 
fibrous tumors, and Kaposi sarcoma [77].
zz Strong immunoreactivity for smooth muscle actin and/or 
desmin is a reliable indicator of leiomyoma [84] and leio-
myosarcoma [92]. 
zz Intraabdominal fibrosis and GIST unfortunately overlap 
notably in their immunoprofiles [95].

Caution [77]
zz Solitary fibrous tumors and Kaposi sarcoma exhibit 

CD34 positivity.
zz Occasional CD117 positivity can be observed in 

CD34-positive non-GIST tumors, such as dermatofi-
brosarcoma protuberans, hemangiopericytoma, 
clear cell sarcoma, melanoma, and malignant fibrous 
histiocytoma.

11.3.3.3  Primary Ampullary Tumors [20] 

See also Sect. 10.2, “Extrahepatic Bile Ducts and Ampullary 
Region,” p. 680.
zz Ampullary masses represent a large variety of benign and 
malignant disorders such as adenocarcinomas developing 
from various anatomic sites (common bile duct, main 

pancreatic duct, (peri-)ampullary mucosa, or duodenal 
mucosa), adenoma, endocrine tumors, and eventually a 
voluminous head of the pancreas extending into the am-
pullary region. 
zz Both vigorous brushing of the ampullary area damaging 
the surface of the mucosa and FNAB may result in sam-
pling cell clusters from intramural ampullary and duode-
nal glands. Pronounced irregular cell clustering and nuc
lear crowding of the glandular cells caused by reactive 
changes may lead to a misdiagnosis of adenocarcinoma of 
clear cell type (see Sect. 10.2.4.3, “Contaminants in 
Brushings,” p. 682) (Fig. 10.14).
zz Gastrointestinal cell debris should not be confused with 
cancer necrosis (Fig. 10.13B).
zz Ampullary cancer and carcinomas of the bile and pancre-
atic ducts are, for the most part, cytologically similar to 
each other. The consistent cytomorphologic features of 
malignancy are listed in Sect. 10.2.7, p. 684 (Fig. 10.57). 
zz Ampullary adenomas are considered to be premalignant 
lesions [93]. Histologically, various degrees of atypia, 
epithelial dysplasia, or carcinoma in situ may be present, 
and foci with invasive carcinoma may be found in tumors 
investigated thoroughly by light microscopy. Cytological 
sampling should be avoided since the morphologic com-
plexity of this lesion is virtually a contraindication for cy-
tologic diagnostics. 

11.3.3.4  Endocrine Tumors 
(Figs. 2.63–2.67, 9.29–9.31, 10.40–10.43)

Endocrine tumors of the gastrointestinal tract are most com-
monly located in the duodenum, ampullary region, or gall-
bladder [51]. 
They include:

−− Well-differentiated neoplasms of the diffuse endocrine 
system (carcinoid tumors)

−− Poorly differentiated endocrine neoplasms (small-cell 
carcinomas)

−− Large-cell neuroendocrine carcinomas

As in other anatomic sites of the human body, the tumors 
show typical morphologic patterns, and the endocrine nature 
of the lesions can be confirmed by immunocytochemical 
work-up. Cytological and immunocytochemical features, dif-
ferential diagnoses, and cautions of common endocrine tu-
mors and their variants are recorded in Sect. 10.1.10, p. 646. 

11.3.3.5  Ulcerative Colitis

Patients with long-standing ulcerative colitis have an in-
creased risk of colorectal adenocarcinoma. Colonic lavage 
together with DNA ploidy assessment may be useful in sur-
veillance of colitis patients in order to improve the early de-
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tection of individuals at high risk for cancer [47, 53, 55, 56, 
58]. DNA aneuploidy is a marker for (potential) malignant 
transformation complying with the biological behavior of 
atypical glandular cells in other organs (see Sect. 10.1.3.2, 
“DNA Ploidy Analysis”, p. 635).

11.3.3.6  Lesions Located in or Adjacent 
to the Terminal Rectum and the Anal Canal

11.3.3.6.1  General Comments and Tools
A tumorous mass located in the area of the terminal part of 
the large intestine is usually palpable and easily visualized 
by direct inspection or by endoscopy. These lesions are in 
general confirmed by tissue biopsy and histological exami-
nation; but FNAB or brush cytology may be used in particu-
lar situations to establish a diagnosis. 

Transrectal FNAB may be a reliable tool for accurate pre-
operative nodal staging in patients with rectal carcinoma 
[81]; and to clarify suspected secondary lesions in the wall  
of the bowel and in the pelvic space. Adenocarcinoma of  
the rectum and uterus and squamous cell carcinoma of  
the uterine cervix and the anal canal are the most frequently 
encountered tumor types.
zz Digitally guided transrectal fine-needle aspiration biop-
sy. The tool can be applied for cytologic study of circum-
scribed nodular lesions that are unequivocally recognized 
by palpatory examination. The most commonly used in-
strument and technique for digitally guided transrectal 
aspiration of the prostate was developed by Sixten Fran-
zén in the 1950s [33] (see Sect. 14.1.1, p. 853). This pro-
cedure may also be recommended for other transrectally 
palpable tumors located outside the prostatic gland.
zz Endoscopic ultrasound-guided fine-needle aspiration bi-
opsy. EUS-FNAB is appropriate for pelvic lymph nodes 
and tumor masses in patients for whom an excisional bi-
opsy is difficult to perform or inadvisable. The method 
has also been applied for preoperative staging of rectal 
adenocarcinoma [81].
zz Cytology brushing is sporadically used, particularly in pa-
tients with erosive disorders in the epithelium of the anal 
canal and in the perianal area.

11.3.3.6.2  Chordoma 
[29, 46, 62, 66, 67, 89] (Figs. 5.71, 11.33)

General Comments
Chordomas are rare tumors originating from the remnants of 
the notochord. They have a predilection for the ends of the 
axial skeleton and occupy most frequently the sacral area. 
Chordoma is thought to be a locally invasive tumor but me-
tastases may occur in 10–40% of tumors; most of them are 
reported to be clinically occult [44]. Nonpalpable presacral 
chordomas are detected by radiologic and ultrasound meth-
ods and can consecutively be evaluated by means of percuta-

neous FNAB [46, 89] or EUS-FNAB [37]. Accurate preop-
erative diagnosis is important for an optimal management of 
these tumors.

Microscopic Features
{{ Hallmarks are physaliferous cells having vacuolated 
and blistered cytoplasm; the cells are large, showing 
mono- or binucleation. 
{{ The spectrum of cellular variants also includes uniform 
small rounded epithelial-like cells, fusiform cells, and 
bi- and multinucleated giant cells.
{{ Intranuclear inclusions and mitotic figures may occur.
{{ The cytoplasm is clear and vacuolated in a high pro-
portion of the tumor cells. Cells occur dissociated and 
in small groups.
{{ Chondroid extracellular matrix is readily recognizable 
in May-Gruenwald-Giemsa staining (superior to Papa-
nicolaou staining).
{{ Physaliferous cells may be absent in some chordomas. 
These tumors usually exhibit areas composed of bi-
zarre anaplastic cells [46, 62, 66].

Histochemical ultrastructural findings may also be helpful to 
reach a proper diagnosis.

Immunocytochemistry [29, 67, 89]
Each cell type shows marked positivity for keratins, S100 
protein, epithelial membrane antigen (EMA), and vimentin. 
Absence of S100 immunopositivity has been observed. 

Absent expression of carcinoembryonic antigen (CEA) 
and glial fibrillary acidic protein (GFAP) is of value in distin-
guishing between chordoma and other mesenchymal tumors 
and mucus-producing carcinoma, respectively. 

Differential Diagnosis [46, 29, 67, 89]
Overlapping cytologic features have been observed between 
chordoma and:

−− Chondrogenic tumors, myxoid liposarcoma (no immuno-
reactivity for cytokeratins and EMA).

−− Ependymoma (immunocytochemical expression of GFAP 
and usually immunonegative for cytokeratins).

−− Metastatic clear cell carcinoma and mucin-producing 
adenocarcinoma (immunopositive for CEA).

11.3.3.6.3  Intraepithelial Neoplasia (HPV infection)
Precancerous intraepithelial neoplasia in the anal canal and 
the perianal skin is most often an incidental finding. These 
neoplastic lesions presenting as eczematoid areas or plaques 
may occasionally be evaluated by brush cytology. Anal cy-
tology is assumed to be a useful technique for diagnosis, 
screening, and follow-up of at-risk individuals such as HIV-
positive homosexual men and women with genital intraepi-
thelial neoplasia [21, 32, 80].
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Anal intraepithelial neoplasias share morphologic fea-
tures with their counterparts at other sites (esophagus, oral 
cavity, uterine cervix). 

Keratinized surface may hamper a conclusive diagnosis. 
However, koilocytic changes should be searched for by care-
fully reading all available smears. 

11.3.3.6.4  Other Disorders Rarely Encountered 
in Cytologic Specimens
Squamous cell carcinoma with pronounced basaloid features 
may pose problems in distinguishing from other primary and 
secondary tumors (basal cell carcinoma, metastases of small-
cell carcinoma from various sites, endocrine tumor, and oth-
ers).

{{ The tumors are composed of small malignant cells that 
are focally palisaded.

Malignant melanoma rarely develops in the anal mucosa.
{{ Cellular features resemble those of cutaneous melano-
ma. Cytology and a specific immunopanel are recorded 
elsewhere (e.g., in Sect. 16.2.9, p. 1030).

Malakoplakia is a pseudogranulomatous histiocytic disease 
characterized by concentrically laminated cytoplasmic in-
clusions known as Michaelis-Gutmann bodies or calcosphe-
rites (see Sect. 13.2.4.3, p. 814).
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Fig. 11.1  Esophageal brushing: Normal cytology. 
Liquid-based cytologic slides (ThinPrep) made from cell samples collected during esopha-
geal brushing reveal keratinized and nonkeratinized superficial squamous cells (Pap stain, 
high magnification). 

Fig. 11.2A, B  Esophagitis: fungal infection.
An 82-year-old man presenting with gastrointestinal bleeding revealed erosion of his proxi-
mal esophagus by endoscopic evaluation. Brushing was performed. Direct sediment smears 
(after rinsing the brush in an appropriate solution and centrifugation) were stained accor
ding to the Papanicolaou method. A Inflammatory background and squamous cells exhibiting 
nuclear irregularity (left) (low magnification). B Detail is focused on considerable atypias 
of the squamous cells; nuclei showing irregular arrangement, varying size and shape, and 
membrane irregularities.
Cytology: It was not possible to render a determinate report. The differential diagnosis was 
severe regenerative cell changes or neoplastic lesion.
Tissue diagnosis (endoscopic biopsy): Ulcerative esophagitis caused by Candida species. No 
neoplastic lesion.

Comments: Few hyphae were subsequently detected by careful re-evaluation of the cy-
tologic specimen. Primary silver staining is strongly advocated in every case presenting 
with similar cytologic features as demonstrated here. 

Fig. 11.3A, B  Herpetic esophagitis.
Endoscopic examination of an elderly woman’s esophagus revealed severe ulcerative esoph-
agitis. Findings were suggestive of candidiasis. Esophageal brushing was performed. Direct 
sediment smears (after rinsing the brush in an appropriate solution and centrifugation) were 
Pap-stained. A Cell changes due to herpes virus infection are readily recognizable at higher 
magnification: multinucleation and pale ground glass nucleoplasm (arrows). B High magni-
fication reveals heterogeneous appearance of the cell pattern: (1) Nonkeratinized squamous 
cells showing characteristic nuclear features of viral infection and (2) slightly keratinized 
polymorphous squamous cells with dark staining nuclei (top). The latter should not be mis-
interpreted as malignant.
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Figs. 11.4 and 11.5 Reactive/reparative changes on squamous epithelial cells.
Two additional examples are displayed in Figs. 11.2B and 11.3B.

Fig. 11.4  (case #1) Squamous cells showing mild nuclear atypia are arranged in pearl-like 
formation (esophageal brushing, direct smear, Pap stain, high magnification). 
Cytologic diagnosis: Herpes virus esophagitis (typical cell changes are not present in this 
field) associated with reactive atypia of squamous cells. 

Fig. 11.5  (case #2) Esophageal brushing in a young woman suffering from esophageal burn. 
Large tightly cohesive clusters composed of nonkeratinizing squamous cells occur in direct 
smears. Variation in cellular size and shape, nuclear irregularities, distinct nucleoli, and ab-
sence of inflammatory background present diagnostic dilemmas (Pap stain, lower magnifica-
tion).
Cytologic diagnostic consideration: Differential diagnosis included severe regenerative 
atypia of squamous cells, squamous cell dysplasia, and squamous cell carcinoma. ICM DNA 
could not be applied for technical reasons.
Final diagnosis (clinical follow-up and histiologic examinations): Nonspecific esophagitis.

Fig. 11.6A, B  Well-differentiated keratinizing squamous cell carcinoma.
Endoscopy revealed a tumorous stenosis of the esophagus in a 74-year-old man. Cell material 
was sampled by brushing and processed using the Cytospin technique (Pap stain). A High 
magnification shows clusters of polymorphous, markedly keratinized anucleated squamous 
cells. Occasional nuclei are atypical and deeply stained (lower right). B Discohesive aggre-
gates of undifferentiated carcinoma cells (high magnification). 
Cytologic diagnosis: Squamous cell carcinoma exhibiting strong superficial cornification 
(Bioptic procedures for histology were unsuccessful).
Clinical follow up: Squamous cell carcinoma of the esophagus.

Fig. 11.7  Poorly differentiated adenocarcinoma.
A 56-year-old woman presented with a carcinoma of the esophagus. Cytospin specimens 
from mid-esophageal brushings exhibited cells of an undifferentiated malignant neoplasm 
(Pap stain, higher magnification). 
Tentative cytological diagnosis: Undifferentiated large cell carcinoma. Immunocytochemical 
positivity for CK5/6 (not shown) suggests poorly differentiated squamous cell carcinoma.
Tissue diagnosis (synchronous endoscopic esophageal biopsy): Poorly differentiated adeno-
carcinoma associated with glandular formations and signet ring-like mucin-producing cells.
Comment: The pinkish foamy cytoplasm (top) and large pinkish vacuoles (arrows) have 
falsely been taken for signs of degeneration instead of mucus.
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Fig. 11.8  Benign Barrett epithelium.
Brush cytology from a Barrett lesion. Removed cell sample was processed by the liquid-
based ThinPrep method. A large sheet is composed of uniform glandular cells revealing clas-
sic features of metaplastic intestinal epithelium: regular cell arrangement, palisading of the 
superficial mucinous columnar cells, small uniform nuclei (Pap stain, low magnification). 
Squamous cells originate from the inner lining of the upper esophagus.

Figs. 11.9–11.13 Reactive/regenerative Barrett epithelium.
Three patients suffering from long-lasting Barrett esophagus. Endoscopic biopsy and/or cy-
tologic brushings were used for the controls at regular intervals. Cell material was processed 
using liquid-based methods (ThinPrep or Cytospin), the slides were Pap-stained. Potential 
diagnostic dilemmas and diagnostic impact of static DNA cytometry are presented.

Fig. 11.9  (case #1) A sheet is composed of irregularly arranged cuboidal to columnar cells 
including loss of nuclear polarization, nuclear overlapping, mild nuclear irregularities, pale 
chromatin, and occasional pronounced nucleoli (ThinPrep, high magnification). Note neu-
trophils scattered between epithelial cells (arrows) indicating reactive cell changes in Barrett 
mucosa. 
Follow-up: 8 years of follow-up by cytology and histology revealed no malignant degenera-
tion.

Fig. 11.10  (case #2) In contrast to case #1, the compact cell clusters reveal sharp delinea-
tion, and the chromatin is comparatively coarser (ThinPrep, high magnification). It is difficult 
to distinguish between reactive cell alterations and mild dysplasia.  Note a few interspersed 
neutrophils.

Fig. 11.11  (case #2) Image cytometric DNA analysis proved helpful to assess a benign di-
agnosis. DNA measurement provided a diploid DNA histogram (Pap-prestained liquid-based 
specimen restained with the Feulgen method, Ahrens Cytometrie-System). 
Cytologic/ cytometric diagnosis: Reactive cell changes of Barrett mucosa. No biopsies were 
taken for histologic examination.
Comments: Low-grade Barrett-related dysplasia is not completely excluded. However, the 
unambiguous diploid DNA distribution pattern and the scattered neutrophilic granulocytes 
suggest a reactive lesion.

Fig. 11.12  case #3) Cytospin specimens containing numerous ball-like clusters composed of 
rounded atypical glandular cells. Distinct nuclear polymorphism (cleaves and wrinkles) is in 
contrast to the clear nucleoplasm and loose chromatin texture (high magnification).

Fig. 11.13  (case #3) Image cytometry showed an intermediate DNA profile (DNA stemline 
[SL] in the hyperdiploid area, but no distinct aneuploid SL) that was undetermined as for 
malignancy (Pap-prestained liquid-based specimen restained with Feulgen method, Ahrens 
Cytometrie-System).
Tentative cytologic diagnosis: Severe regenerative Barrett mucosa; a dysplastic lesion is not 
excluded. Further investigations by histology are indispensable. 
Tissue diagnosis (a single endoscopic biopsy was taken): No dysplastic Barrett epithelium 
detectable. The patient was lost to further follow-up.
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Figs. 11.14–11.22: Barrett esophagus: dysplasia versus carcinoma. ICM DNA and 
FISH analysis as a helpful diagnostic adjunct.
Brush cytology from five patients suffering from a Barrett lesion. The following cases de
monstrate the diagnostic challenge, possible value of accessory analyses, and follow-up re-
sults. All cytologic specimens were Pap-stained.

Fig. 11.14  (case #1) A 77-year-old man presenting with a positive history of high-grade 
dysplasia of the Barrett mucosa. Small dissociating clusters of pleomorphic cells, frequently 
degenerating. Densely packed dark chromatin. Absence of distinct necrosis (Cytospin, high 
magnification).
Cytologic diagnosis: High-grade Barrett-related dysplasia, possibly invasive adenocarcinoma. 
Comment: Highly pleomorphic epithelial cells and absence of necrosis favor high-grade 
dysplasia versus invasive adenocarcinoma. In addition, ICM DNA provided an aneuploid 
histogram (not shown). 
Histologic diagnosis (endoscopic biopsy): High-grade dysplasia of Barrett mucosa.

Fig. 11.15  (case #2) A 57-year-old man with a positive history of high-grade dysplasia of 
Barrett mucosa and current local fungal infection. High magnification shows an irregular 
sheet of atypical glandular cells. Loss of nuclear polarity, nuclear variability in size and 
shape, densely packed fine granular chromatin, and polymorphous nucleoli indicate high-
grade dysplasia, possibly invasive carcinoma (ThinPrep specimen). Neutrophils are scattered 
between dysplastic cells (arrow).

Fig. 11.16  (case #2) Intermediate DNA histogram type is not really helpful in establishing a 
conclusive diagnosis (Pap-prestained liquid-based specimen restained with Feulgen method, 
AutoCyto).
Tentative cytologic diagnosis: Overall cell pattern highly suggestive of a severe Barrett-re-
lated dysplastic lesion. 
Discussion: The additional inflammatory component prevents a definite grading. Absence of 
necrosis in ThinPrep specimens does not necessarily favor dysplasia versus invasive carci-
noma, since ThinPrep processing usually completely eliminates background necrosis.
Histologic diagnosis (endoscopic biopsy): Dysplasia of Barrett mucosa, grades 2 and 3.

Fig. 11.17  (case #3) A 71-year-old man suffering from a long-lasting Barrett lesion. Within 
the last 4 years the patient had several cytologic diagnoses of Barrett-related dysplasia, in-
cluding aneuploid DNA profiles. Morphology and ICM DNA results are shown from the 
most recent brush sample: High magnification exhibits polymorphic cuboid to columnar cells 
with nuclei showing extreme variability in size and shape, including large nucleoli. A few 
neutrophils are scattered both between epithelial cells and in the background (Cytospin).

Fig. 11.18  (case #3) Aneuploid DNA distribution pattern (Pap-prestained liquid-based spe
cimen was stained with the Feulgen method, Ahrens Cytometrie-System).

Fig. 11.19  (case #3) Clinicians additionally required evaluation of the p53 status. p53 LOH 
(loss of heterozygosity) was evaluated by FISH analysis using a green probe for chromosome 
17 (CEP17) and a locus-specific red probe for 17p13.1 (p53 gene). The chromosomes appear 
as a twin signal in each nucleus while evidence of LOH in two nuclei (arrows) appears as a 
single red dot (present in 15% of all nuclei).
Cytologic diagnosis: Barrett-related dysplasia of high-grade type with increased malignant 
potential. Reactive cell changes can be excluded.
Comment: Patient’s history, cytologic appearance, pathologic result of DNA analysis, and 
p53 LOH call at least for a diagnosis of severe dysplasia. 
Histologic diagnoses: Numerous biopsies provided benign Barrett mucosa except for a few 
fragments lined with epithelium exhibiting “low-grade dysplasia” or “changes indefinite for 
dysplasia.” Follow-up continues.

Note that the pronounced nuclear cleaving may partially be caused by the liquid-based 
preparation 
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Fig. 11.20  (case #4) A 64-year-old man with long-standing Barrett esophagus. Increasing 
severity of the grade of dysplasia has been assessed by both multiple brushings and biopsies 
extending over several years. Lower magnification shows pleomorphic malignant cells (bot-
tom) scattered in a background of detritus and inflammation (conventional sediment smear 
after rinsing the brush and conventional centrifugation).
Cytologic diagnosis: Poorly differentiated adenocarcinoma.
Tissue diagnosis (esophageal resection): Large areas exhibiting severe dysplastic Barrett epi-
thelium associated with multifocal microinvasion. 

Fig. 11.21  (case #5) A 54-year-old man presented with a long-lasting history of Barrett 
esophagus. Cytologic and histologic investigation during follow-up reported benign meta-
plastic epithelium. However, recent brush cytology showed atypical cells: High magnifica-
tion shows an irregular and dissociating cluster composed of highly atypical epithelial cells. 
Note high N/C ratio, variability of nuclear size and shape, and multiple nucleoli.

Fig. 11.22  (case #5) Clear evidence of DNA aneuploidy (Pap-prestained direct smear was 
stained with Feulgen, Zeiss-Contron/Cires).
Cytologic diagnosis: Severe Barrett-related dysplasia or poorly differentiated adenocarci-
noma.
Histologic diagnosis (endoscopic biopsy 19 months after the initial abnormal cytologic/cyto-
metric findings!): Poorly differentiated adenocarcinoma. 
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Fig. 11.23  Benign gastric mucosa.
High magnification shows crowded activated epithelial cells originating from gastric cardia 
mucosa. Note smooth nuclear contours, fine reticular chromatin, and distinct small nucleoli 
(gastric brushing, ThinPrep specimen, Pap stain).

Fig. 11.24  Benign rectal mucosa and feces.
High magnification shows a benign epithelial fragment of the rectal mucosa. Note characte
ristics of these cells: columnar-shaped cytoplasm, glandular formations, pink staining intra-
cytoplasmic mucus, and sharply defined nuclear margins. Feces (bottom) containing anucle-
ated squames are seen adjacent to epithelium (transrectal FNAB, ThinPrep specimen, Pap 
stain).

Fig. 11.25  Gastric carcinoma, diffuse variant.
Image-guided transcutaneous FNAB of a large intraabdominal tumor mass in a 40-year-old 
woman shows malignant cell clusters exhibiting pronounced nuclear irregularities, loose and 
clear chromatin, foamy vacuolated or mucinous cytoplasm, marked variation in N/C ratio, 
and goblet cell-like and signet ring-like tumor cells (direct smear, Pap stain, high magnifica-
tion). 
Cytologic diagnosis: Poorly differentiated adenocarcinoma associated with signet ring-like 
malignant cells. Cytologic features favor primary gastric carcinoma.
Tissue diagnosis (gastroscopic biopsy): Poorly differentiated mucinous gastric adenocarci-
noma. 

Fig. 11.26  Adenocarcinoma of colon.
Transcutaneous FNAB of a large tumor located in the upper right abdominal area of an el-
derly man. Contrary to gastric carcinoma, cell clusters from colonic adenocarcinoma show 
columnar-shaped tumor cells, distinct cellular palisading (arrows), and usually coarse granu-
lar and clumped chromatin (direct smear, Pap stain, higher magnification). Signet ring-like 
cells are infrequently encountered unlike cytoplasmic mucin (upper left). 

Fig. 11.27  Food contaminants.
Image-guided transcutaneous FNAB of a retroperitoneal tumor mass containing large 
amounts of food contaminants from the intestinal tract: plant cells, vegetable cell clusters, 
and meat fibers (right) (direct smear, Pap stain, lower magnification). In particular cases, 
these elements may mimic human neoplastic cells or parasites.
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Figs. 11.28–11.32 Gastrointestinal stromal tumor (GIST).
Five selected examples of GIST emphasizing morphologic variants of this tumor entity and 
immunocytochemical particularities. 

Fig. 11.28  (case #1) GIST, CD117.
A relatively specific and reliable immunomarker for GIST is the c-kit proto-oncogene pro
duct CD117. Immunocytochemical positivity is demonstrated using a Pap-prestained con-
ventional smear (FNAB from a tumor of the small intestine).

Fig. 11.29  (case #2) GIST, CD34.
Strong positive immunoreaction can be demonstrated for CD34 on cells of a GIST of the 
epithelioid variant (FNAB, Pap-prestained direct smear). 

Fig. 11.30A, B  (case #3) GIST, common spindle cell pattern.
A Low magnification shows solitary and densely packed spindle-shaped cells that are focally 
palisading (lower right). Myxoid background is sparsely present in this field (arrows) (FNAB 
of an abdominal tumor, direct smear, Pap stain). B Detail of the same tumor focuses on mor-
phologic properties of the cytoplasm and nuclei; the latter exhibit fusiform or round shape.

Fig. 11.31  (case #4) GIST, epithelioid variant.
Higher magnification exhibits spindle cells but also tightly clustered epithelioid tumor cells 
at the left side of the picture (FNAB of a gastric GIST, direct smear, Pap stain). 

Fig. 11.32  (case #5) GIST, polymorphic pattern.
The nuclei exhibit more irregularities, coarser chromatin, and more pronounced nucleoli in 
comparison to common tumor variants. The cytoplasm is condensed and well defined (ima
ge-guided FNAB of a large abdominal mass, direct smear, high magnification). Overall cell 
pattern may resemble that of nonkeratinizing squamous spindle cell carcinoma.
Postmortem diagnosis: Metastatic GIST. Site of primary tumor: small bowel.
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Figs. 11.33A, B  Presacral chordoma.
Imaging studies detected a large tumor in the presacral area of a 42-year-old woman. Image-
guided transcutaneous FNAB was performed. Direct smears were prepared and Pap-stained. 
A Lower magnification shows chondroid matrix and groups of tumor cells with more chon-
droid aspect (arrow) and groups of typical blistered cells B Detailed morphology of chor-
doma cells is demonstrated at high magnification. Multinucleated tumor cells occur as well 
(difficult to visualize). Tumor cells expressed positivity for pancytokeratin (Lu-5), vimentin, 
and S100 (immunostains are not shown).
Cytologic and subsequent histologic (surgical excision) diagnosis: Chordoma.
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Section 12.1 
Kidney 

12.1.1  Introduction

zz Urine cytology is not a useful method for detecting tu-
moral and nontumoral conditions located in the renal pa-
renchyma. Most inflammatory processes and neoplasms 
do not shed enough cells, if any, into the urinary collecting 
system for a reliable diagnosis. In addition, cells of renal 
origin tend to become increasingly degenerated during the 
long transport period through the excretory duct system. 
zz Fine-needle sampling (FNAB) of renal lesions has proved 
to be the most effective method for cytologic diagnostics. 
The method was introduced into clinical practice more 
than 50 years ago [85], and its increasing use parallels the 
technologic advances in image techniques. 
zz Imaging techniques have recently achieved a high degree 
of diagnostic accuracy and have likewise proved to be 
useful in tumor staging. Due to vast extension and im-
provements in abdominal imaging (sonography, compu
ted tomography, magnetic resonance imaging), an in-
creasing number of renal lesions are incidentally 
identified. Ultrasound-, and computed tomography-gui
ded FNAB are at present the common approach for ob-
taining cytologic samples. 
zz Renal aspiration biopsy cytology has to be accurate and 
safe: 
Diagnostic accuracy of FNAB has been reported to reach 
a sensitivity of more than 90% and a specificity of be-
tween 90% and 100% [69, 80, 121]. Renal FNAB has a 
high negative predictive value; but limitations and pitfalls 
in subclassification of renal cell carcinoma frequently oc-
cur, and distinguishing between renal cell carcinoma and 

benign, foremost cystic lesions can be difficult [67, 77, 
102, 114, 115, 121]. Negative FNAB results do not ex-
clude malignancy in sonographically and radiologically 
suspicious cases. A combined imaging and fine-needle as-
piration procedure provides high accuracy in the diagno-
sis of malignancy; it is well established that the two meth-
ods complement each other [40, 121].
Reported complications of FNAB of the kidney include, 
among others:

−− Transient hematuria.
−− Painful parenchymatous hemorrhage.
−− Perirenal abscess formation following cyst aspiration 

[68, 85].
Cutaneous tumor cell seeding and cell implantation along 
the needle tract are extremely rare complications [58, 110, 
111]. 
zz FNAB has been used to monitor rejection of renal al-
lografts by investigating the cellular components in the 
aspirated cell samples. Multiple former and more recent 
studies highlight the value of combined FNAB and im-
munolabeling compared to other methods [1, 14, 52, 76, 
90]. 
zz A general view concerning application of immunocyto-
chemical tests to tumorous lesions of the kidney has re-
cently been given by Hammerich and colleagues [50].

12.1.2  Indications for FNAB 

A multitude of indications for renal FNAB is proposed in the 
literature [6, 56, 84, 100, 118] :



11

12
12

734 Chapter  12    Kidney, Adrenal Glands, Retroperitoneum

−− Radiographically indeterminate lesions.
−− Small renal lesion suggestive of carcinoma, especially in 

elderly and weak patients.
−− Renal mass and functionally compromised opposite kid-

ney.
−− Assessing the diagnosis of renal cell carcinoma avoiding 

nephrectomy in patients with a renal mass and dissemi-
nated metastases.

−− Tumorous renal disorder in patients with metastatic dis-
ease of unknown primary origin.

−− Previous contralateral nephrectomy for a renal cell neo-
plasm.

−− Renal transplant mass.
−− Suspected malignant lymphoma confined to the kidney.
−− Decrease in unnecessary surgery and enhanced selection 

of renal tumors for minimally invasive ablative therapies 
(partial rather than radical nephrectomy).

−− Enhanced selection of renal tumors for active surveillance.
−− In the future: therapy strategies on the base of molecular 

tumor characteristics.

12.1.3  Processing of the Fine-Needle 
Aspirates

zz Attendance of cytologic staff at image-guided FNABs is 
desirable, particularly for immediate assessment of speci-
men adequacy.
zz Aspirated cell material is smeared from the needle and the 
syringe conus onto slides, which can either be wet-fixed 
or air-dried. Fixation should immediately occur in order 
to prevent cell degeneration. We prefer Delauney solution 
as fixative, 95% ethyl alcohol pure or mixed with ether is 
also frequently used. 
Residual contents of the needle and syringe are rinsed into 
a tissue culture solution if thin-layer preparation, cell block 
preparation, or flow cytometric analyses are required.
zz Liquid-based cytology is superior to conventional smears 
with regard to clear background, monolayer cell prepara-
tion, and cell preservation. Thin-layer preparations are 
processed by cytocentrifugation, by means of ThinPrep, 
or other processors. The thin-layer method should be re
commended to clinicians performing FNABs who are not 
familiar with proper preparation and fixation technique, 
and when cytologic staff attendance is not available [112]. 
With thin-layer methods, an optimal specimen can be 
achieved for special investigations, in particular for im-
munocytochemistry, fluorescence in situ hybridization, or 
static DNA cytometry. In addition, needle and syringe 
rinse may be used for immunolabeled flow cytometry.
Regardless of the operator, CytoLyt (among other hemo-
lyzing fixatives) has been shown to be indispensable as an 
initial transport medium for FNABs providing sanguine-
ous aspirates. The medium is best used in combination 
with the ThinPrep modality for blood-rich aspirates. Cy-

toLyt lyses erythrocytes providing well-preserved cellular 
material and clear background. 
zz Cell blocks may be prepared from renal aspirates that 
yield large amounts of sediment or contain tissue frag-
ments and clots.
zz Cyst fluids are collected into clean vials and transferred 
to the cytology laboratory as soon as possible. After con-
ventional centrifugation, direct smears are performed  
from the cell button. The remaining cellular material should 
be retained and stored at 4oC, mixed with a certain amount 
of the supernatant. Cytocentrifuge preparation is recom
mended for small amounts of fluid containing only a few 
cells.
zz Staining: Papanicolaou and hematoxylin-eosin are highly 
suitable staining methods, offering many advantages for 
comparative cell studies in histologic sections. However, 
in many institutions May-Grünwald-Giemsa, Diff-Quik, 
and other staining methods are preferred, applied to air-
dried specimens.

12.1.4  Histology and Cytology 
of Normal Renal Parenchyma

Histology
The functional unit of the kidney comprises two embryolo
gically different units, a secretory portion called the nephron 
and an excretory duct system.
The nephron is composed of:

−− The glomerulus, which includes endothelial and epithelial 
cells, and mesangium.

−− The proximal convoluted tubule, which is lined with co-
lumnar cells exhibiting microvilli and numerous mito-
chondria. The latter generate an acidophilic and granular 
cytoplasm.

−− The loop of Henle and the distal convoluted tubule, which 
is lined with small columnar and cuboidal cells with less 
conspicuous cytoplasm containing organelles to a lesser 
extent compared with epithelial cells of the proximal tu-
bules.

Secretory ducts
−− The cells of small collecting ducts are small and cuboidal, 

those of the larger ducts are tall and columnar.
−− The nuclei are centrally positioned, the cytoplasm is clear 

and well defined, exhibiting a few organelles and periph-
eral microvilli. 

Cytology (Figs. 12.1 and 12.2)
In many cases, normal renal parenchyma components are 
sampled during FNAB of the kidney.

{{ The glomeruli are large, sharply outlined three-dimen-
sional clusters composed of small epithelial and endo-
thelial cells exhibiting a lobule-like appearance. Small 
blood vessels may be identified by the erythrocytes 
present (Fig. 12.1A and 12.1B).
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{{ Cells of proximal convoluted tubules are medium-
sized, appearing singly or in flat sheets with inconspicu
ous nucleoli. The abundant granular cytoplasm stains 
typically greenish-blue or eosinophilic with Papanico-
laou stain and pinkish-blue with May-Grünwald- 
Giemsa stain. Microvilli or brush borders are barely 
identifiable in cytologic preparations (Fig. 12.1C).
{{ The cells from the Henle loop and distal convoluted 
tubules are small and appear isolated, in flat sheets, or 
as intact multilayered tubules (Fig. 12.2). They show 
centrally placed nuclei and much less granular cyto-
plasm than epithelial cells from the proximal tubules. 
{{ The cells of collecting ducts are cuboid and sharply 
outlined, varying in size. 

Immunocytochemistry
Distinguishing between epithelial cells of distal convoluted 
tubules and collecting tubules may be possible only by immu-
nostaining: cells of the collecting ducts reveal strong positivity 
with antibodies against high-molecular-weight keratins, in 
contrast to epithelial cells of the proximal and distal tubules.

12.1.5  Inflammatory Disorders 
and Infection

12.1.5.1  Abscess of the Kidney

Intrarenal or perinephric abscesses may occur. Accurate lo-
calization is usually achieved by ultrasound. Part of the aspi-
rated turbid fluid is directly smeared on multiple glass slides 
for cytomorphologic investigation and for special stains 
(Gram, Giemsa, PAS, Grocott) in order to identify bacteria 
and fungi. The remaining material should be referred to the 
microbiologic laboratory for cultures, PCR, and other tests.

Microscopic Features
{{ Abundant degenerating neutrophilic granulocytes and 
histiocytes including debris. Organisms may be identi-
fied by light microscopy using a routinely stained spe
cimen.

12.1.5.2  Xanthogranulomatous Pyelonephritis

General Comments
Xanthogranulomatous pyelonephritis (XPN) is a rare inflam-
matory kidney disease associated with recurrent infections 
of the urinary tract and renal calculi. The disorder also oc-
curs in childhood [124]. Only a few cytologic descriptions of 
XPN exist [122], because the lesion can reliably be recog-
nized by clinical symptoms in combination with laboratory 
tests and radiological findings [15]; percutaneous biopsy 
may be indicated in selected cases in order to confirm the 
diagnosis.

Microscopic Features
{{ Abundant necrosis interspersed with neutrophils and 
xanthomatous cells presenting as foamy macrophages. 
Large numbers of multinucleated giant cell histiocytes 
and activated fibroblasts are seen as well.

Differential Diagnosis
zz Malakoplakia with an abundance of foamy macrophages 
that contain scanty Michaelis-Gutmann bodies strongly 
mimic xanthogranulomatous pyelonephritis (Fig. 12.4).
zz XPN, which is dominated by activated foamy macro-
phages showing a finely vacuolated cytoplasm and  
enlarged nuclei with irregular outlines and conspicuous 
nucleoli, can mimic clear cell renal cell adenocarcinoma 
[70, 77], especially in cases where dense grouping of  
the histiocytic cells is overt. However, in renal clear cell 
carcinoma, the cytoplasm is rather clear and not finely 
vacuolated. Furthermore, an extensive inflammatory 
component is unusual in primary renal cell carcinoma. 
zz Activated atypical fibroblasts may mimic features of ma-
lignant spindle cell tumors, anaplastic carcinoma, or sar-
coma.
zz The inflammation, the necrotic background, and the mul-
tinucleated giant cells could raise suspicions of tuberculo-
sis. Ziehl-Neelsen stain and specific microbiologic tests 
resolve the differential diagnostic problem.

Immunocytochemistry
zz An appropriate immunocytochemical panel can easily dif-
ferentiate between histiocytes and epithelial cells: CD68 
decorates cells of histiocytic origin and pancytokeratins 
(e.g., MNF116) indicate carcinoma cells. 
zz Renal cell carcinoma marker (RCC Ma) and CD10 show 
a positive reaction in renal cell carcinoma of the clear cell 
type and in the papillary tumor variant; the result is highly 
specific for the above-mentioned types of cancer.

12.1.5.3  Tuberculosis (Fig. 12.3)

Infestation of renal parenchyma with Mycobacterium tuber-
culosis leads to a granulomatous inflammatory process com-
prising epithelioid histiocytes, histiocytic giant cells of the 
Langhans type, caseous necrosis, and leukocytes. As des
cribed in Sect. 12.1.5.2, above, the distinction between florid 
tuberculosis from XPN may be difficult. Tuberculous foci in 
the kidney are most often secondary, and the patients usually 
present with a corresponding clinical history.

12.1.5.4  Malakoplakia (Fig. 12.4) 

Malakoplakia is rarely seen in the kidney [63]. The pseudo-
granulomatous disease occurs much more commonly in the 
urethra and the urinary bladder but may also involve organs 
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of the genital system as well as extraurogenital organs. Mala-
koplakia can be diagnosed by fine-needle aspiration based on 
the characteristic elements; only a few reports are available 
in literature[48, 59].

Microscopic Features
{{ Microscopic hallmark of malakoplakia are concentri-
cally laminated cytoplasmic inclusions in epithelioid 
cells and common histiocytes, known as Michaelis-
Gutmann bodies or calcospherites. They stain positive 
with periodic acid-Schiff reaction and show positive 
reaction for iron and calcium.
{{ The inflammatory disease is characterized by accumu-
lation of proliferative epithelioid histiocytes intermin-
gled with foamy cells, giant cells, lymphocytes, plasma 
cells, and granulocytes.

Differential Diagnosis
zz Abundance of foamy macrophages together with a rare 
presence of Michaelis-Gutmann bodies may lead to a 
nonspecific diagnosis of xanthogranulomatous pyelone-
phritis (Fig. 12.4A).
zz Epithelium-like arrangement of large histiocytes compri
sing irregular nuclei and vacuolated cytoplasm may lead 
to a false diagnosis of renal adenocarcinoma (Fig. 12.4B).
zz Epithelioid cell proliferation devoid of Michaelis-Gut-
mann bodies is observed in mycobacterial infections, lues 
(Treponema pallidum), mycotic infections, after surgery, 
and in other disorders.

12.1.5.5  Renal Infarct

Necrosis is abundant. Cytologic samples may exhibit renal 
epithelial cells, which can show degeneration and reparative 
atypia. Cellular atypia together with necrotic debris may 
mimic malignancy. 

12.1.6  Cystic Lesions

Renal cysts are often discovered incidentally in the course of 
investigation of urinary tract symptoms. It has been estima
ted that roughly 50% of the population older than 50 years 
have some kind of renal cystic disease. Up to 85% of the 
asymptomatic renal masses detected by imaging investiga-
tions are at least partially cystic. 

Caution
zz Cytologic-radiologic correlation is important in pa-

tients with renal cysts in order to avoid false-nega-
tive cytologic results [114].
zz Sanguineous cystic fluid is suspicious of malignancy, 

but it should not be considered a diagnostic key fea-

zz ture unless polymorphous necrotic debris and dis-
tinct cellular atypia are identified. On the other hand, 
cystic renal cell carcinomas may present with clear 
cystic fluids [114].
zz Occasional Liesegang rings should not be misinter-

preted as parasites or algae (see Sect.  12.1.6.2, p. 
737).

12.1.6.1  Simple Cysts

A simple cyst is one of the most frequently aspirated renal 
cystic disorders. Imaging studies of simple cysts exhibit a 
regular, smooth border. Simple renal cysts may be congenital 
or acquired. 
Congenital cysts result from disordered embryogenesis. 
They are frequently multiple and occasionally manifest 
clinically. 
Acquired cysts are clinically silent, they may be multiple, 
and they vary greatly in size. 

Microscopic Features
{{ Microscopic examination reveals foamy cells and oc-
casional neutrophilic granulocytes. A few benign vari-
ably degenerating epithelial cells may be encountered 
in fluids of small cysts, unlike fluids of large cysts 
where epithelial cells are completely absent. 
{{ Bloody fluids containing hemosiderophages are rarely 
encountered in aspirates from simple cysts. 
{{ Calcified concretions rarely occur.

12.1.6.2  Complex Cysts [114]

zz In the majority of complex cysts, imaging studies reveal an 
irregular outline, irregular nodular thickening of the cyst 
wall, luminal excrescences, or high-density cyst content. 
FNAB is the procedure of choice for definitive diagnosis 
of complex cystic lesions that cannot reliably be classified 
by ultrasound and radiologic investigations alone.
zz Unfortunately, the cytologic appearance of complex renal 
cysts may be tricky as well. Todd and her colleagues dis-
cussed the problem of renal cysts providing a cytologic 
pattern that is not readily classifiable. Diagnoses included 
varying types of benign and infectious cysts (Fig. 12.5), 
and benign and malignant cystic tumors [114] (Fig. 12.6).

Microscopic Features
{{ The findings in cytologic specimens vary greatly. Epi-
thelium-containing cystic fluids may show large num-
bers of tubular cell clusters, high cellularity with indis-
tinct cell features, high cellularity without obvious 
atypia, or scanty atypical cells. 
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{{ Ring-shaped concretions that are concentrically lami-
nated are referred to as Liesegang rings. They are spo-
radically encountered in degenerative chronic lesions 
of many organs and particularly in FNABs from com-
plex renal cysts and perirenal inflammatory disorders. 
Liesegang rings can easily be identified in aspirates, 
but they may be confused with parasites, algae, calcifi-
cations, and psammoma bodies (for additional infor-
mation and references, see Sect. 1.2.8.1, p. 19) (Fig. 
1.25).

12.1.7  Benign Renal Tumors

Common benign tumors as seen in other organs of the human 
body are not further mentioned; they include lipomas, fibro-
mas, leiomyomas, and hemangiomas. These tumors may oc-
casionally be encountered in renal FNABs.

12.1.7.1  Angiomyolipoma [33, 42, 83, 88, 113]

General Comments
zz Angiomyolipomas (AML) are rare benign tumors com-
posed of a mixture of mature soft tissues; they are be-
lieved to be derived from perivascular epithelioid cells 
[33]. Thick-walled blood vessels, bundles of smooth mus-
cle, and fatty tissue are the main components of this tu-
mor. Generally, the tumors are large, measuring up to se
veral centimeters in diameter.
zz A strong association with tuberous sclerosis is well 
known, but about half of all cases of AML occur sporadi-
cally. 
zz Renal AML can undergo sarcomatous transformation 
with local invasion and metastatic spreading [37].

Microscopic Features 	
{{ Hallmarks: 
Mature adipose tissue fragments may be abundant. 
Smooth muscle cells occur either singly or in groups, 
cell clustering may be dense. Pleomorphism of smooth 
muscle cells can be pronounced, the cells exhibit vari-
ability of cell size and shape, and varied chromatin pat-
terns from fine to coarse granular.
Blood vessels are thick-walled and lined by endothelial 
cells; the lumen may contain erythrocytes.

Differential Diagnosis
zz Highly cellular areas exhibiting predominantly atypical 
round cells may be confused with renal cell carcinoma. 
Numerous fragments of fatty tissue generally argue 
against carcinoma.
zz Pronounced pleomorphic smooth muscle cells of AML 
share morphologic features with sarcomatous neoplasm 
or a sarcomatoid component of renal cell carcinoma.

Immunocytochemistry
Positive immunocytochemical staining for melanocytic 
markers (e.g., HMB 45), muscle markers (smooth muscle 
actin, desmin), and CD117 (c-kit) confirms the diagnosis of 
AML [88].

12.1.7.2  Renal Cortical Adenoma (Fig. 12.6)

General Comments 
zz Tumor size has been used as a criterion for the term “ade
noma”: well-differentiated tumors of renal cortical origin 
less than 3 cm in diameter should be regarded as adeno-
mas. Most of these small tumors are found incidentally at 
autopsy or in surgically removed kidneys. 
zz Many reports have repeatedly documented that small re-
nal tumors are more likely benign or reveal a lower grade 
of malignancy as compared to larger tumors of the same 
type, and that symptomatic lesions show an increased ma-
lignant potential [86, 99, 106, 107]. 
zz The renal cortical adenoma should be accepted as small 
renal cell carcinoma with a low risk of metastasis. Adeno-
ma is indistinguishable from well-differentiated renal cell 
carcinoma by morphology, immunohistochemistry, or ul-
trastructural features.

Microscopic Features 
{{ The cytologic samples are cellular. 
{{ The cells display an abundant clear cytoplasm. 
{{ The nuclei are small and centrally positioned, showing 
indistinct irregularities. No mitoses are present. 
{{ Adenomas may have papillary, tubulopapillary, or tubu-
lar architecture, and may be accompanied by cyst forma-
tion. The latter may rise diagnostic problems (Fig. 12.6).

12.1.7.3  Renal Oncocytoma 
[7, 72, 74, 120] (Fig. 12.7)

General Comments
zz Renal oncocytoma is a benign neoplasm regarded as a 
variant of renal adenoma. It is derived from the inner lay-
er of proximal convoluted tubules. The abundant granular 
cytoplasm is consistent with the huge amount of mito-
chondria showing abnormal configuration with the elec-
tron microscope. 
zz The tumors account for about 5% of all renal tumors; they 
are more common in men than in women [7]. 
zz Tumors are usually solitary but multicentric and bilateral 
occurrence is well known. 
zz In a large series, coexistence with renal cell carcinoma 
(RCC) was found in 10% of all cases [20]. Rare cases 
with metastases are described [72]. However, cells of ma-
lignant neoplasms exhibit more pronounced pleomor-
phism compared to usual oncocytoma.
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Microscopic Features 
{{ Highly cellular aspirates show a monotonous popula-
tion of polygonal cells occurring singly or in regular 
clusters.
{{ The abundant clearly defined eosinophilic cytoplasm 
exhibits a homogeneous or granular texture.
{{ Nuclei occur singly or multiply, they are deeply stained 
with an evenly distributed chromatin and only slight 
membrane irregularities. Occasionally, apoptotic or 
distinctly enlarged hyperchromatic nuclei can be en-
countered. 
{{ The nucleoli may be prominent.

Differential Diagnosis
Oncocytomas must be differentiated from: 
–	 Chromophobe renal cell carcinoma whose nuclei are large, 

explicitly hyperchromatic, more irregular, and grooved.
–	 Differentiated RCC comprising large numbers of granular 

cells. But well-differentiated RCCs also harbor the cha
racteristic large clear cells and numerous small blood ves-
sels.

Additional Analyses
Immunocytochemistry
Several recent reports recommend a panel of antibodies to 
distinguish reliably between oncocytoma and chromophobe 
RCC as well as clear cell RCC:

−− CD63 was shown to differentiate renal oncocytomas from 
eosinophilic chromophobe RCCs with high sensitivity 
and specificity [78].

−− All renal oncocytomas were reported to be negative for 
MOC31 and usually also for CD10. In contrast, a high 
percentage of chromophobe RCCs is positive for MOC31 
[87]. 

−− Epithelial cell adhesion molecule (EpCAM) positivity on 
individual cells seems to be characteristic of oncocyto-
mas, whereas a homogeneous expression of this marker 
indicates chromophobe carcinoma of the kidney.

−− All oncocytomas were negative for CK7 [75].
−− Renal cell carcinoma associated cell marker (RCCMa) 

demonstrates positivity in about 90% of all clear cell 
RCCs, while cells of oncocytomas are completely nega-
tive [9].

DNA Image Cytometry
In general, renal oncocytomas exhibit a diploid DNA distri-
bution pattern by image cytometry and flow cytometric stud-
ies [51, 57, 16].
Molecular Genetics
Chromosomal abnormalities distinguish renal oncocytoma 
from eosinophilic and chromophobe RCC: both malignant 
renal cancers exhibit similar genetic abnormalities such as 
loss of chromosomes 2, 6, 10, or 17, losses that are not ex-
pressed in oncocytomas [12A].

12.1.8  Malignant Renal Tumors 

12.1.8.1  Renal Cell Carcinoma

General Comments
zz Renal adenocarcinoma or renal cell carcinoma (RCC) de-
rives from proximal convoluted tubules.
zz RCCs occur predominantly in adults with a peak inci-
dence in the sixth decade.
zz The majority of RCCs range from 3 to 8 cm. 
zz Well-differentiated tumors are less than 3 cm in diameter 
and infrequently metastasize; they are referred to as ade-
noma, provided that the lesion is encapsulated and lacks 
hemorrhage and necrosis. (see also Sect. 12.1.7.2, “Renal 
Cortical Adenoma,” p. 737). 
zz Imaging (ultrasound, computed tomography, magnet re
sonance imaging) is a method for accurate detection of 
RCCs. US-guided FNAB is a helpful tool in confirming 
the diagnosis of this tumor type.
zz Four different cell types classify RCCs. As indicated be-
low, these variants are reliably recognized in the majority 
of FNAB samples [102]. 
1.	 Clear cell renal cell carcinoma.
2.	 Papillary renal cell carcinoma.
3.	 Chromophobe renal cell carcinoma.
4.	 The term “granular cell renal cell carcinoma” should 

no longer be used because variable numbers of tumor 
cells with granular and eosinophilic cytoplasm occur in 
the different renal tumor variants. 

Caution
Extensive cystic components may prevent the recogni-
tion and the proper cytologic typing of RCCs. The qual-
ity of the cystic fluid is of little diagnostic value; both 
sanguineous and clear cystic fluid can be obtained from 
malignant lesions [114].

Tumor Grading and DNA Ploidy
zz The preferred grading system in histology is the Fuhrman 
classification [38, 39]. Fuhrman and colleagues have 
shown that the nuclear grade can predict the tumor out-
come after nephrectomy more effectively than the size, 
cell type, and histologic architecture of the neoplasia. 
zz Al Nazer and Mourad have proposed a cytologic grading 
system in correlation with the Fuhrman nuclear grading 
system: the N/C ratio and the presence or absence of nuc
leoli have proved to be the most reliable cytologic fea-
tures distinguishing between low-grade and high-grade 
tumors [6] (compare Figs. 12.8B, 12.9B, and 12.10).
zz Assessment of DNA ploidy both by image and flow cyto-
metric studies is closely related to the nuclear grade of 
malignancy. DNA ploidy has been established as a sig-
nificant predictor of progression in patients with organ-
confined RCCs [1, 13, 18, 27, 65, 89, 92]. A hypodiploid 
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DNA profile seems to refer to the worst prognosis for pa-
tients with papillary renal cell carcinoma [22]. Intratu-
moral heterogeneity of DNA content may be an uncer-
tainty factor for prognostication [103]. 

12.1.8.1.1  Clear Cell Renal Cell Carcinoma 
(Figs. 12.8–12.10)
General Comments
zz Synonyms: the terms “Grawitz tumor” and “hypernephro-
ma” have been used for clear cell renal cell carcinoma in 
the past.
zz Clear cell renal cell carcinoma (CRCC) is the common 
histologic type (75%). Tumors may occur multiply or bi-
laterally and are usually well demarcated.
zz The lesions are frequently hemorrhagic and necrotic, 
comprising calcification and cyst formation, the latter of 
which may be striking.

Microscopic Features
The cellularity of the cytologic sample depends on the qual-
ity of aspiration and the extensiveness of intratumoral hem-
orrhage and cyst formation.

{{ Hallmarks 
−− Cells with abundant clear cytoplasm; the latter is 

caused by a great variety of vacuoles in terms of size 
and shape. 

−− The N/C ratio is low.
−− Branching capillaries are often evident, passing 

through tumor cell aggregations or detached. 
{{ The nuclei are clear, showing grooves and sporadic 
pseudoinclusions. They are generally small, exhibiting 
an accentuated membrane and a finely dispersed chro-
matin. Nuclear multilobation, irregularity in shape, and 
enlarged nucleoli may occur depending on the degree 
of cellular differentiation (compare Figs. 12.8B, 12.9B 
and 12.10). Occasionally, nuclei may be stripped and 
are scattered in a vacuolated background.
{{ The cell borders are well defined or indistinct. 
{{ The cytoplasm may show eosinophilic globules.
{{ Granular cells occur admixed to the clear cells as a mi-
nor population. Granular cells exhibit eosinophilic 
granular cytoplasm, which is not as densely structured 
as that of oncocytic cells (the cytoplasm of oncocytes 
with abundant and tightly packed mitochondria usually 
shows blurred granularity; the cytoplasm is eosinophi
lic, very dense, and practically homogeneous).
{{ The tumor cells may occur singly or they are arranged 
in loose sheets or in an alveolar pattern. Papilliform 
clusters and even a few papillary fronds may be ob-
served. 
{{ Hemorrhage and necrosis are particularly common in 
high-grade tumors.

Cytochemistry 
The cytoplasm contains lipids that can be visualized using 
Oil red-O on air-dried slides, and glycogen, which is positive 
with periodic acid-Schiff stain (PAS) on routinely fixed 
smears.

Differential Diagnosis and Immunocytochemistry
zz CRCC cells with a more dense cytoplasm and lobate nuc
lei may look like cells from transitional cell carcinoma of 
the renal pelvis (Figs. 12.9A and 12.9B).

−− Immunocytochemistry: RCCMa demonstrates positi
vity in about 90% of all clear cell RCCs (Fig. 12.9C). 
In contrast, transitional cell carcinoma shows immuno-
reactivity for CK7 and CK13. CK7 is usually negative 
in CRCC but positive in chromophobe and papillary 
RCC.

zz CRCC harboring large numbers of granular cells should 
be distinguished from oncocytoma because the latter is a 
benign tumor requiring a different surgical procedure 
compared to renal cell carcinoma.

−− Immunocytochemistry: RCCMa expresses positivity 
in about 90% of all clear cell RCCs while oncocytomas 
are completely negative [9]. CD10 positivity is a strong 
indicator for RCC but some oncocytomas can also be 
positive.

zz Angiomyolipomas that exhibit highly cellular areas com-
posed of predominantly atypical round cells and rather 
thin-walled blood vessels may be confused with renal cell 
carcinoma.
zz RCC in children may be confused with Wilms tumor, but 
blastema is a characteristic feature of Wilms tumor.
zz Xanthogranulomatous pyelonephritis can raise problems 
against CRCC, especially in specimens exhibiting dense 
aggregation of the histiocytes; but cytoplasmic features of 
the histiocytes poorly match those of CRCC (Fig. 12.4B). 
An inflammatory component is unusual in renal cell car-
cinoma (see also Sect. 12.1.5.2, p. 735).

−− Immunocytochemistry: An appropriate immunocyto-
chemical panel can easily differentiate between histio-
cytes and epithelial cells: CD68 decorates cells of  
histiocytic origin, and carcinoma cells exhibit pancyto-
keratins (e.g., MNF116). RCCMa and CD10 indicate 
cells of CRCC with high specificity.

zz RCCs with focal cellular pleomorphism, spindle- 
formed cells exhibiting dense cytoplasm, large numbers 
of clustered naked nuclei, and a vacuolated back- 
ground have to be differentiated from adrenocortical car-
cinoma.
zz Metastatic or directly invading carcinomas may mimic 
RCC (Figs. 12.8 and 12.16). The patient’s clinical  
history, imaging studies, and a selective panel of antibo
dies are helpful in most problematic cases. For further  
details concerning appropriate immunopanels, see  
Table 15.3.3 in Sect. 15.3.24, p. 978 and elsewhere in this 
book. 
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Caution
zz Proximal tubular epithelium and CRCC grade 1 may 

share many cellular features.  Misdiagnosis of a tu-
moral condition is possible in FNABs showing a huge 
number of clustered benign tubular epithelial cells.
zz Accidentally aspirated hepatocytes may be confused 

with RCCs exhibiting large oncocytic and granular 
tissue components.  Organ-specific immunocyto-
chemical markers can solve the diagnostic problem.
RCC Ma shows positivity in cells of RCC, and Hep Par 
1 / human hepatocyte AG is positive in liver cells.

Molecular Genetics
Deletion of chromosome 3p has been reported in the vast 
majority of sporadic CRCC; the chromosomal anomaly can 
be assessed by FISH and other genetic analysis techniques 
[79, 123].

12.1.8.1.2  Papillary Renal Cell Carcinoma 
[21, 46] (Figs. 12.11 and 12.12)
General Comments and Definition
zz Papillary renal cell carcinomas (PRCC) are usually lo-
cated in the renal cortex. They are well delineated, often 
multiple, and associated with renal cortical adenomas or 
adjacent to cysts.
zz In standard cytology, approximately 10% of the renal cell 
carcinoma are of the papillary type. 
zz The tumor grade of PRCCs has an effect on survival [91]; 
the clinical outcome is comparable to that of clear cell 
renal cell carcinomas. 
zz Histologically, PRCC is defined as a tumor with papillary 
or tubulopapillary architecture including at least 50% of 
the tumor tissue. 

Microscopic Features 
Hallmarks: 

{{ Cellular aspirates reveal multiple three-dimensional 
papillary fragments. The papillae exhibit fibrovascular 
cores covered with cuboid or columnar cells; papillary 
clusters lacking fibrovascular cores are rarely encoun-
tered.

−− Nuclear grooving is frequently observed. 
−− Large numbers of lipid-laden macrophages are pre

sent attached to the cell groups or occurring singly. 
−− Necrosis is common.

{{ The nuclear outline may be smooth or irregular; nucle-
ar grooves are typical for PRCC. Distinct nuclear pleo-
morphism is rare.
{{ The chromatin is generally finely granular and dense. 
{{ Nucleoli occur singly and are small except in high-
grade tumors. 
{{ The N/C ratio is moderate to high, depending on the 
predominant cell type.
{{ Intracytoplasmic hemosiderin is common.

{{ Hemorrhage and cystic change are rather common. 
{{ Variable amounts of psammomatous bodies.

Differential Diagnosis and Immunocytochemistry
zz PRCC composed of columnar cells exhibiting vacuolated 
cytoplasm and a few papillary clusters may be misdiag-
nosed as clear cell RCC.
zz Renal cell carcinoma of the Bellini collecting ducts is a 
rare tumor with similar cytologic features compared to 
those of PRCC. However, cell clusters are predominantly 
tubular and dilated tubules are lined with a single layer of 
cuboidal cells; nuclear pleomorphism is indistinct. Col-
lecting duct-type carcinoma is located in the medulla of 
the kidney.
zz In aspirates, low-grade papillary transitional cell carcino-
ma of the renal pelvis also exhibits papillary clusters sha
ring cytoplasmic features and nuclear grooves with PRCC 
(see Sect. 13.3.4.1, p. 834); hence the two neoplasms may 
easily be confused (Figs. 12.15 and 12.16). 
Higher-grade papillary transitional cell carcinomas show 
distinct features: the cytoplasm is dense, sharply outlined, 
and spindle shaped; the nuclei are large, pleomorphic, and 
hyperchromatic.

−− Immunocytochemistry: PRCCs are strongly positive 
for RCCMa and CD10. Transitional cell carcinoma 
shows immunoreactivity for CK13 (negative staining 
results in PRCC cells). CK7 does not reliably discrimi-
nate between PRCC and urothelial neoplasms. 

zz Secondary malignancies of visceral origin such as gastro-
intestinal stromal tumor and colonic adenocarcinoma may 
pose diagnostic dilemmas and pitfalls in PRCC aspirates. 
Distinct cytologic features of PRCC, the patient’s history, 
and discriminating immunocytochemical tests should 
provide a correct diagnosis [73].
zz Papillary formations, nuclear grooves, and minor nuclear 
pleomorphism make it virtually impossible to exclude 
PRCC and papillary thyroid cancer (Figs. 12.8 and 12.12).
An appropriate set of immunodiagnostic markers is re-
quired to establish a correct diagnosis: 

−− RCCMa and CD10 show positivity in PRCCs; thyro-
globulin and TTF1 show positivity in papillary thyroid 
carcinoma [49].

Molecular Genetics
Trisomy or tetrasomy 7, trisomy 17, and loss of chromosome 
Y are the most common karyotypic changes in PRCC, de-
tectable by FISH [64].

12.1.8.1.3  Renal Cell Carcinoma, Chromophobe Cell 
Type [44, 104]
Chromophobe renal cell carcinoma accounts for 5% of all 
renal neoplasms. This tumor has a better prognosis in com-
parison with the tumor types discussed above.
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Microscopic Features 
{{ Hallmarks

−− Large polygonal cells with abundant pale or dense 
eosinophilic(eosinophilic variant) cytoplasm.

−− Conspicuously thickened cell membranes. 
−− The characteristic perinuclear halos are caused by 

aggregation of microvesicles containing mucopoly-
saccharides. 

−− Hale colloidal iron stain provides a positive reac-
tion.

{{ The tumors do not show hemorrhage, necrosis, or cal-
cification.
{{ As in other types of renal cell carcinoma, granular eo-
sinophilic cells are commonly admixed to the charac-
teristic basic cell population mentioned above.
{{ The aspirates are cellular, comprising single cells and 
cell groups.

Differential Diagnosis and Immunocytochemistry
zz Cytoplasmic features of the pale tumor cells may raise 
suspicion of vegetable cells or koilocytes [44].
zz The eosinophilic variant of chromophobe cell RCC is 
completely composed of eosinophilic cells with thickened 
membranes; the tumor may closely resemble oncocyto-
ma, but the latter shows regular nuclei with smooth bor-
ders, and the typical perinuclear halos of chromophobe 
RCC are absent.

−− Immunocytochemistry: Immunocytochemical stains 
distinguish between eosinophilic chromophobe RCC 
and renal oncocytoma.

zz Distinction of chromophobe RCC from the granular cell 
variant of clear cell RCC may be a diagnostic dilemma.

−− Immunocytochemistry: CD117 has been reported to be 
positive in chromophobe cell RCC but absent in granu-
lar cell variants of clear cell RCC; an opposite immu-
noprofile has been observed using the immunomarker 
RCCMa [119]. 

Molecular Genetics
Chromophobe RCC and its eosinophilic variant exhibit simi-
lar genetic abnormalities including losses of chromosomes 2, 
6, 10, or 17. Chromosomal abnormalities differentiate these 
tumors from oncocytoma [12A].

12.1.8.1.4  Renal Cell Carcinoma with Sarcomatoid 
Differentiation [16, 23, 60] (Fig. 12.13)
General Comments 
Sarcomatoid renal cell carcinoma is not a distinct tumor en-
tity. It represents high-grade transformation of tumor cells in 
different subtypes of RCC, indicating a worse prognosis. A 
varying mixture of a typical renal cell carcinoma component 
and a component of high-grade spindle cells is characteristic. 
Clear cell RCC and chromophobe RCC have been reported 
as being the most frequent subtypes associated with sarco-
matoid transformation [5, 16].

Microscopic Features, Immunocytochemistry,  
and Differential Diagnosis [60]

{{ The epithelial cell components show variable nuclear 
grading and either clear or granular cytoplasm. 
{{ The sarcomatoid component morphologically matches 
sarcoma. 

zz The cytologic diagnosis will be sarcoma if a pure sarco-
matoid tumor component has been aspirated.
zz It may be difficult to distinguish between high-grade 
RCCs and sarcomatoid differentiated RCCs.
zz Immunocytochemistry is mandatory in the work-up of 
equivocal cases: cytokeratins are usually negative in sar-
comas, whereas malignant fusiform carcinoma cells pro-
vide a positive reaction for epithelial markers.

12.1.8.2  Rare Primary and Secondary Tumors 
of the Kidney

12.1.8.2.1  Malignant Lymphoma [53]
Accurate diagnosis of lymphoma is important in order to 
avoid unnecessary surgery and to enable immediate thera-
peutic decisions. Flow cytometric, immunocytochemical, 
and molecular genetic analyses can be performed on lympho
cytes sampled by FNAB, yielding additional information for 
cytological evaluation. Distinction of malignant lymphoma 
from carcinoma is achieved by immunostaining for leuko-
cyte antigen (CD45) and cytokeratins. Detailed information 
on additional analyses is provided in Sects. 15.1 p. 907 and 
15.3, p. 950.

12.1.8.2.2  Soft Tissue Tumors and Other Tumor 
Entities
Benign soft tissue tumors, primary sarcoma [3, 17, 117], 
neural tumors, endocrine tumors, and others rarely occur in 
the kidney; they are rarely seen in cytologic practice. We re-
fer to other chapters of this book and to the histologic litera-
ture [34, 47] regarding the characteristic cytomorphologic 
features of selected tumor entities. 

12.1.8.2.3  Metastases to the Kidney [41] (Fig. 12.14)
zz Secondary tumors to the kidney causing diagnostic prob-
lems have been discussed together with the corresponding 
subtypes of renal cell carcinomas. The patient’s history, 
imaging results, and auxiliary analyses are helpful in 
gaining an accurate diagnosis.
zz Metastatic thyroid carcinoma may strongly mimic prima-
ry renal cell carcinoma [105]. Distinguishing between 
papillary thyroid cancer and papillary renal cell carcino-
ma [49], between well-differentiated follicular thyroid 
cancer and clear cell RCC, and between oncocytic thyroid 
carcinoma and RCC with oncocytic features [36] may be 
extremely difficult by cytology alone. Immunoreactivity 
for thyroglobulin and TTF-1 indicate the thyroidal nature 
of dubious neoplasms.
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zz Unusual tumor-to-tumor metastasis of a cancer from a re-
mote organ into a carcinoma of the target organ has also 
been reported for the kidney [62] (Fig. 12.14).

12.1.9  Tumors of the Renal Pelvis [28, 60] 

General Comments
zz Most common tumors of the renal pelvis are transitional 
cell carcinomas (TCC). High-grade tumors often present 
squamous or glandular metaplastic changes. Pure squa-
mous cell carcinoma, adenocarcinoma, and undifferenti-
ated carcinoma are rare.
zz With regard to the common cytologic criteria of transi-
tional cell carcinoma, we refer to other chapters of this 
book (e.g., Sect. 13.3, “Urinary Tract: Precancerous and 
Malignant Lesions, ” p. 830).
zz It has been reported that the incidence of TCCs is 7% of 
all neoplasms of the kidney. TCC of the renal pelvis is 
frequently associated with synchronous and metachro-
nous transitional cell tumors at other sites of the urinary 
tract [28].
zz Most TCCs show an exophytic and papillary growth pat-
tern and are of low-grade malignancy.
zz Cytologically, benign transitional cell papilloma is un-
likely to be differentiated from low-grade papillary transi-
tional carcinoma.
zz Cytologic classification and grading of TCC by FNA cy-
tology follows the specifications given in Sect. 13.3, “Uri-
nary Tract: Precancerous and Malignant Lesions,” p. 830, 
including additional information.

12.1.9.1  Low-Grade Transitional Cell Carcinoma 
 (Figs. 12.15 and 12.16)

Microscopic Features 
{{ Minimally atypical urothelial cells occurring in isola-
tion or in loose aggregates. Papillary clusters with 
fibrovascular core may also be present. 
{{ The cell pattern is monotonous. 
{{ The nuclei are eccentrically located, slightly irregular, 
and frequently exhibit grooves along the length of their 
longer axis. The chromatin is fine, granular and evenly 
dispersed. 
{{ Small nucleoli are usually present. 
{{ The cytoplasm is homogeneous and slightly cyano
philic.

Differential Diagnosis and Immunocytochemistry
zz Well-differentiated papillary renal cell carcinoma (PRCC) 
may easily be confused with papillary TCC of low-grade 
malignancy. In aspirates, both tumor types show papillary 
clusters exhibiting related nuclear features, but a more fu-
siform overall cell pattern of TCC is striking. The cyto-

plasm is denser and cyanophilic and tends to be sharply 
outlined. Finally, foamy histiocytes, hemosiderin pig-
ment, and psammoma bodies are exclusively found in 
PRCC (see Sect. 12.1.8.1.2, p. 740) (Fig. 12.12A).
zz Papillary RCCs are strongly positive for RCCMa and 
CD10. On the other hand, transitional cell carcinoma 
shows immunoreactivity for CK13. CK7 cannot reliably 
distinguish between PRCC and urothelial neoplasms.

12.1.9.2  High-Grade Transitional Cell Carcinoma
(Fig. 12.17)

Microscopic Features 
{{ Large columnar, spindle, or polygonal cells usually oc-
cur singly or irregularly grouped. Bizarre cells may be 
seen as well.
{{ Papilliform or even papillary clusters, the latter exhibi
ting fibrovascular cores, may be present. 
{{ The nuclei are hyperchromatic. The chromatin is 
coarse and clumped.
{{ Irregular nucleoli. 
{{ High N/C ratio. 
{{ The dense or vacuolated cytoplasm is sharply defined.
{{ Necrosis is common.

Differential Diagnoses and Immunocytochemistry
TCC of high-grade malignancy may share cytomorphologic 
features with
zz Sarcomatoid differentiated RCC: a tumor entity that is 
usually biphasic, with the epithelial cell component ex-
hibiting typical RCC features.
zz High-grade renal cell carcinoma: Malignant cells of renal 
origin usually present with a lower N/C ratio, less irregu-
lar nuclei, and light-colored cytoplasm. Better differenti-
ated RCC areas are helpful in obtaining a conclusive diag-
nosis. 
Immunocytochemistry: Transitional cell carcinoma shows 
immunoreactivity for CK7 and CK13. CK7 is usually 
negative in clear renal cell carcinoma but positive in chro-
mophobe and papillary RCC. RCCMa demonstrates posi-
tivity in about 90% of all clear cell RCCs. 
zz Non-Hodgkin lymphoma of the blastic type.This entity 
should always be included in the differential diagnostic 
considerations. Immunostaining for cytokeratins and leu-
kocyte antigens (CD45) is crucial for a definite diagnosis.
zz Tumors metastatic to the kidney. TCCs exhibiting marked 
squamous differentiation can particularly be mistaken for 
secondary squamous cell carcinoma.
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12.1.10  Pediatric (and Young Adult) 
Renal Tumors [108]

A mesenchymal phenotype is the hallmark of renal tumors in 
the pediatric age group compared with the predominant epi-
thelial-appearing tumors in the adult age group. 

12.1.10.1  Metanephric Adenoma [45, 54]

Metanephric adenoma is a benign tumor encountered in chil-
dren and young adults. The tumor is assumed to be histoge-
netically related to Wilms tumor [8, 81]. Immunocytochemi-
cal results are highlighted in the publication of Muir and 
colleagues [81].

Microscopic Features
{{ The cytologic samples are cellular, composed of small 
deeply stained cells with scant cytoplasm. Small nucle-
oli are present. The cells can mimic lymphocytes.
{{ The cells form tightly packed acinar, tubular, glomeru-
loid, and occasional papillary structures.
{{ Psammoma bodies may be encountered.
{{ Tumors with a fibroblastic component have been re-
ferred to as metanephric adenofibroma [109].

Differential Diagnosis [94]
zz The adenofibromatous variant of metanephric adenoma 
may particularly mislead to a diagnosis of Wilms 
tumor. Wilms tumor shows closely packed epithelial 
cells with faint cell borders. Nuclear overlapping,  
membrane irregularities, and nucleoli are striking.  
Mitotic activity is pronounced [61]. A conclusive  
discrimination of these two tumor entities by cyto- 
logy and/or immunocytochemistry is not always pos-
sible. 
zz Furthermore, mesoblastic nephroma composed of tightly 
cohesive fusiform tumour cells with bland appearance 
may mimic metanephric adenoma. 
zz Renal clear cell sarcoma can be mistaken for metanephric 
adenoma. However, clear cell sarcoma is usually com-
posed of cells with moderate to large pale cytoplasm 
showing immunoreactivity for vimentin.

12.1.10.2  Malignant Tumors

12.1.10.2.1  Renal Cell Carcinoma
RCC is a rare tumor in the pediatric age group. The cyto-
logic features of RCC in children are virtually identical to 
those in adults (see Sect. 12.1.8.1, p. 738). However, Ren-
shaw and coworkers found particular morphologic qualities 
in RCCs of children and young adults [101]. 

Well-differentiated renal cell carcinoma is indistinguish-
able from adenoma. Small RCCs are more likely to be be-

nign or reveal a lower grade of malignancy compared to 
larger tumors (see also Sect. 12.1.7.2, p. 737). 

Distinguishing between RCC and Wilms tumor may be 
difficult in cases where the typical blastema component of 
Wilms tumor is scarce or completely absent [95].

12.1.10.2.2  Wilms Tumor [2, 25, 96] (Fig. 12.18)
zz Wilms tumor (synonym: nephroblastoma) is responsible 
for 6% of all pediatric cancers, occurring most frequently 
between the ages of 1 and 5 years. The tumor is rarely 
seen in adults [71].
zz Wilms tumors may be bilateral and multicentric. They are 
usually greater than 5 cm in diameter, but sizes of up to 10 
cm and more may be encountered.
zz Histologically, the tumor is typically composed of stromal 
tissue, epithelial tissue, and a significant proportion of 
embryonal blastema (primordial cellular mass).

Microscopic Features 
The cytologic appearance in FNA samples reflects the tri- 
linear histologic pattern. Three different types of cells are 
easily distinguished:

{{ Blastemal cells. The cells show extremely scant cyto-
plasm and small, strongly basophilic, slightly irregular 
nuclei with granular and coarse chromatin; the latter is 
evenly distributed. The nucleoli are inconspicuous or 
absent. 
The cells are haphazardly grouped and smearing arti-
facts are common due to nuclear fragility.
{{ Epithelial cells. These cells show slightly enlarged 
nuclei and distinct cytoplasmic rims in comparison to 
blastemal cells. 
The cells are arranged in rosettes, tubules, and abortive 
glomerulus-like structures. Epithelial cell clusters may 
be surrounded by basal lamina material (cyanophilic 
on Pap-stain preparations).
{{ Stromal cells. They are spindle-shaped and arranged in 
loose groups together with myxoid material. 
Smooth or skeletal muscle, fat, or cartilage may spo-
radically occur.
{{ Hemorrhage, necrosis, and cyst formation are not pro-
nounced.

Immunocytochemistry
zz WT1 protein is typically expressed (nuclear positivity) in 
epithelial and blastemal cells of Wilms tumor but not in 
the stromal component. WT1 is usually not expressed in 
small round cell tumors such as neuroblastoma. 
zz Positive immunoreactivity for cytokeratin and vimentin is 
characteristic of the epithelial cells of Wilms tumor; anti-
bodies against vimentin decorate blastemal cells as well. 
zz CD56 may decorate the cells of nephroblastoma, but it is 
more strongly expressed in neuroblastoma cells [93]. 
zz Cells of the tubular and blastemic components of Wilms 
tumors may express neuron-specific enolases (NSE) [29, 
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35]. Compare also immunocytochemical staining patterns 
mentioned under “Differential Diagnosis,”.

We refer to the literature for the diagnostic value of other 
additive analytical tests, such as DNA ploidy and electron 
microscopy [35].

Differential Diagnosis [43, 97]
zz Difficulties differentiating Wilms tumor from other neo-
plasms are caused by:

−− A predominant blastemal component in Wilms tumors.
−− General morphologic similarities between different tu-

mor entities.
−− Absence of a specific immunopattern of neoplasms 

other than Wilms tumor.
−− Inadequate aspiration of Wilms tumors with heterolo-

gous components.
−− Nonrepresentative FNAB samples.

zz Small round cell tumors (SRCT). The differential diag-
nostic challenge of Wilms tumor particularly concerns all 
childhood small round cell tumors [12, 19, 93, 98]. Dis-
tinguishing between Wilms tumor and small round cell 
tumors usually calls for a broad and appropriate panel of 
immunocytochemical stains. 
SRCT are summarized in Table 12.1.1 according to a pub-
lication by Pohar-Marinsek [93].
zz The most common SRCTs with their morphologic and 
immunocytochemical features are briefly mentioned:

−− Embryonal rhabdomyosarcoma (Fig. 12.19). Absence 
of a bi- or trilinear component. Rhabdomyoblasts are 
large cells comprising excentric nuclei and eosinophi
lic cytoplasm; multinucleation is possible. Single rhab-
domyoblasts may be observed in Wilms tumors as 
well! 
Immunocytochemistry: Tumor cells are positive for 
myogenic markers (e.g., Desmin) and negative for cy-
tokeratin.

−− Neuroblastoma (Figs. 12.20 and 12.21) in its well-dif-
ferentiated form shows typical rosettes and a neuro
fibrillary background (rosette-like structures may also 
be exhibited in other SRCTs such as nephroblastoma, 
hepatoblastoma, and others). Individual ganglion cells 
may be present. Cytologically, undifferentiated neuro-
blastoma strongly mimics a blastemal-predominant 
nephroblastoma. 
Immunocytochemistry: CD56 decorates a high per-
centage of the neuroblastoma cells, but may also be 
expressed in Wilms tumor cells. In general, immu-
nopositivity for NSE, chromogranin, and synaptophy-
sin is associated with neuroblastoma, but NSE is also 
expressed in cells of Wilms tumors. Positivity for 
NB84 may be diagnostically helpful: it is a marker that 
is not expressed in nephroblastoma [93]. 

−− Non-Hodgkin lymphomas (NHL) occurring in chil-
dren are generally high-grade tumors. The most com-
mon subtypes are lymphoblastic NHL, Burkitt lym-
phoma, and anaplastic large-cell lymphoma. Distinction 
of NHL from Wilms tumor based on cytologic features 
alone should pose minor problems in most cases (Figs. 
15.43A and 15.43B). 
Immunocytochemistry: Lymphoma cells stain reliably 
positive for leucocyte common antigen(CD45), but 
cell degeneration may cause a false-negative result, 
and rare lymphoma subtypes may show negative stain-
ing results (Fig. 15.43C).

−− Extraskeletal Ewing sarcoma/PNET (Fig. 12.22) ex-
hibit a uniform cell pattern composed of round cells 
including varying rosette formation (more in PNET 
than in Ewing sarcoma) (Figs. 12.22A and 12.22B). 
Demonstration of abundant intracellular glycogen is 
helpful for the diagnosis of this tumor entity (Fig. 
12.22C). 
Immunocytochemistry: CD99 is usually positive in 
Ewing sarcoma/PNET and negative in Wilms tumor, 
whereas WT1 shows an opposite staining pattern.

Table 12.1.1  Small round cell tumors

Classic SRCTs Other SRCT entities

–  Embryonal rhabdomyosarcoma
–  Neuroblastoma
–  Non-Hodgkin lymphoma
–  Ewing sarcoma

–  Primitive neuroendocrine tumor (PNET)
–  Desmoplastic small round cell tumor
–  Nephroblastoma
–  Hepatoblastoma
–  Pleuropulmonary blastoma
–  Small-cell osteogenic sarcoma
–  Rhabdoid tumor of soft tissue
–  Mesenchymal chondrosarcoma
–  Synovial sarcoma
–  Granulocytic sarcoma
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12.1.10.2.3  Other Rare Pediatric Renal Tumors 
This tumor group includes benign multilocular cystic ne-
phroma, mesoblastic nephroma, rhabdoid tumor, and clear 
cell sarcoma. Some of them share morphologic features with 
Wilms tumor. 

These tumor entities are rarely seen in cytologic practice; 
nevertheless they are briefly discussed:

Cystic Partially Differentiated Nephroblastoma [24, 82]
Synonyms of this uncommon renal tumor are cystic nephro-
ma, cystic Wilms tumor, and polycystic nephroblastoma. 

The tumor occurs in early infancy and is considered to 
have no or little metastatic potential. Misdiagnosis of Wilms 
tumor is possible by cytology alone, but combination with 
radiologic data may be helpful in the preoperative assess-
ment of a correct diagnosis.

{{ Predominance of tight cell clusters, rows, tubules, and 
glomeruloid bodies. Occasional single cells. 
{{ Epithelial cells are round, showing a small cytoplasmic 
rim and slight nuclear pleomorphism.
{{ Blastemal and mesenchymal cells may be present.

Mesoblastic Nephroma [26, 30, 94, 108]
This is a congenital tumor clinically recognized in the first 
months of life. 

{{ The tumor is composed of mesenchymal spindle- and 
tadpole-shaped cells. The cells are arranged in cohe-
sive clusters showing small nuclei with mild atypias. 
The cytoplasmic body is distinct. 
{{ The cells are embedded in myxoid/fibrillary back-
ground material.

Rhabdoid Tumor [4, 10, 31]
This tumor has a very poor prognosis. 

{{ The cells are round and polygonal but irregularly 
shaped; they resemble malignant cells of skeletal mus-
cle tumors. The large vesicular nuclei contain granular 
chromatin and prominent nucleoli. The cytoplasm is 
dense, sometimes exhibiting a plasmacytoid appear-
ance. 
{{ A high mitotic rate is common.

Renal Clear Cell Sarcoma [32, 55, 66, 94]
Clear cell sarcoma is an aggressive tumor. 

{{ FNAB yields cellular smears.
{{ The monomorphic cell population is composed of large 
polygonal cells with abundant pale cytoplasm. The 
nuclei are round to oval and are eccentrically placed, 
showing a loose chromatin pattern. Nuclear grooves 
are a characteristic feature of this tumor entity. 
{{ Fragile cytoplasm leads to large amounts of stripped 
nuclei. Pronounced cell degeneration and pyknotic 
nuclei frequently occur. 
{{ Stromal fragments containing branching blood vessels 
and mucoid background may be encountered.
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Figs. 12.1 and 12.2 Cytology of normal renal parenchyma.
Direct smears from aspirates of the kidney are Pap-stained.

Fig. 12.1A–C  Glomerule and proximal convoluted tubule.
A A whole intact glomerule is presented (lower magnification). B Glomerular detail exhibits 
the difficulty distinguishing between endothelial cells of small capillary vessels and small 
epithelial cells. C Epithelial cells lining proximal convoluted tubules are arranged in flat 
sheets exhibiting granular cytoplasm (high magnification). 

Fig. 12.2  Henle loop / distal convoluted tubule.
A tubular formation is composed of small to medium-sized cells with no cytoplasmic granu-
lation. Nuclei in focus exhibit prominent nucleoli (high magnification).
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Fig. 12.3  Mycobacteriosis.
Imaging showed a cyst in the right kidney of a young woman. Irregular aggregates of slender 
epithelioid cells are embedded in a detritic background (image-guided FNAB, direct smear, 
Pap stain, higher magnification). 
Cytomorphology suggested mycobacteriosis. Acid-fast bacilli were detected in direct smears 
(not shown). Typing by culture failed for technical reasons. The patient was lost to follow-up 
and advanced investigation.

Fig. 12.4A, B  Xanthogranulomatous pyelonephritis versus malakoplakia: diagnostic di-
lemmas.
A 70-year-old woman presented with a large palpable tumor mass in her right flank. Clinical 
and image investigations suggested hypernephroma. FNAB was performed; direct smears 
were Pap-stained.
Cytologic diagnosis: Xanthogranulomatous pyelonephritis. 
Discussion: Since intracytoplasmic calcospherites were not found, the histologic diagnosis, 
as stated below, could not be assessed by cytology. Aggregations of xanthomatous macro-
phages should not be misinterpreted as renal cell carcinoma.
Histology supplemented by electron microscopic findings: Malakoplakia.
A Large quantities of xanthomatous cells. Cellular degeneration, bi- and multinucleation, as 
well as phagocytosis of neutrophils (upper right) frequently occur (lower magnification). B 
Another area of the smear exhibits dense aggregation of foam cells. A mesenchymal strand 
with adherent xanthomatous macrophages mimics true papillary formation and consequently 
renal cell carcinoma (lower magnification).

Fig. 12.5  Hydatid cyst.
Aspirate from a renal cyst of a 37-year-old man mainly revealed debris and opaque masses; 
cellular elements were absent. Very few hooklets of a tapeworm (arrow) were scattered in the 
background of the smear (direct smear, Pap stain, low magnification). 

Pay close attention to individual hooklets, as they are easily missed. 
The refractivity of the hooklets can be accentuated by closing the substage diaphragm 
during microscopic screening (as demonstrated herein). 
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Fig. 12.6A, B  Cystic renal cortical adenoma.
A 58-year-old woman with a positive history of both benign adnexal cysts and breast cancer 
presented with a cyst in her right kidney. Cyst fluid aspirate was processed using a conven-
tional centrifuge, direct sediment smears were Pap-stained.
Cytologic differential diagnosis
(1)  Severe regenerative cyst-lining epithelial cells. 
(2)  Cystic low-grade epithelial neoplasia (primary or metastatic).
(3)  Metastasis from breast carcinoma (less likely because the cell features sort ill with mam-
mary cancer).
Tissue diagnosis (resection of the renal tumor): Cystic renal cortical adenoma.
A High magnification shows numerous small lymphocytes and three-dimensional cell clus-
ters with a knobby contour. The nuclei exhibit signs of activation (pronounced nucleoli) and 
bland chromatin. Distinguishing between activated epithelial cells and clustered activated 
histiocytes was not possible by light microscopy alone. B Immunostaining for epithelial anti-
gen (BerEP4) indicated the epithelial nature of the cell clusters (Pap-prestained direct smear).

Fig. 12.7A, B  Renal oncocytoma.
Coincidentally detected mass in the left kidney in a 49-year-old woman. Image-guided FNAB 
was performed. Conventional smears were Pap-stained.
Tentative cytologic diagnosis: Oncocytic adenoma or well-differentiated oncocytic carci-
noma.
Tissue diagnosis (nephrectomy): Renal oncocytoma. Careful evaluation of the tumor periph-
ery revealed no evidence of invasive growth.
A Low magnification shows irregular flat sheets composed of oncocytes. B Detail is focused 
on cells and nuclei exhibiting loss of polarity, variability in size and shape, nuclear displace-
ment to the cytoplasmic border, and apoptotic nuclei. All these features suggest malignant 
degeneration.
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Figs. 12.8–12.10 Clear cell renal cell carcinoma.
Primary clear cell renal carcinoma (CRCC) of three elderly female patients are demonstrated. 
Cell material was obtained by image-guided FNAB. Direct smears were Pap-stained. 

Fig. 12.8A, B  (case #1) Well-differentiated CRCC.
A 59-year-old woman presenting with a renal mass highly suspicious for renal cell carci-
noma.
Cytologic diagnosis (confirmed by histology): Well-differentiated CRCC.
A Low magnification shows irregular papilliform clusters composed of monomorphic epi-
thelial cells. The cytoplasm is abundant and clear. B High magnification is focused on clear 
cytoplasm which may be ill-defined (top) as well as sharply outlined, and tumor cell nuclei.
Nuclear features of CRCC match those of papillary thyroid carcinoma and well-differentiated 
breast carcinoma: fine granular chromatin, clear nucleoplasm, small and indistinct nucleoli, 
nuclear molding, wrinkling, indentations, and grooves. Stripped nuclei are also present (a 
single nucleus is shown at the upper margin).

Fig. 12.9A–C  (case #2) Moderately differentiated CRCC.
Follow-up imaging study revealed a large renal tumor mass in a 66-year-old woman with 
positive history of metastatic breast cancer.
Cytologic/immunocytochemical diagnosis (confirmed by histology): Moderately differenti-
ated CRCC.
A Less well-differentiated CRCCs reveal the same basic morphologic features as presented 
for well-differentiated carcinoma. In addition, tumor cells present a denser cyanophilic or 
eosinophilic cytoplasm and exhibit more variability in size, and loss of polarization (lower 
magnification). B High magnification shows both clear and granular cytoplasm. The nucleoli 
tend to be larger in size as compared to those in well-differentiated CRCCs. Nuclear cleaving 
(not completely in focus) along with a dense cytoplasmic body could mislead to a false diag-
nosis of papillary transitional cell carcinoma. C Tumor cells immunocytochemically express 
renal cell antigen (RCCMa) (Pap-prestained specimen) and show negative reaction for CK13 
(not shown).

Fig. 12.10  (case #3) Poorly differentiated RCC.
An 80-year-old woman presented with a huge renal tumor mass invading the retroperitoneal 
space. Distinct cellular pleomorphism, large nucleoli, and wide dense or lucid cytoplasmic 
bodies are features indicating poorly differentiated RCC. Note hemosiderin deposits in the 
cytoplasm of macrophages and tumor cells (arrows) (high magnification). Further diagnostic 
evaluation was stopped due to the patient’s advanced age and poor general condition. 
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Figs. 12.11 and 12.12 Papillary renal cell carcinoma.
Examples of the papillary RCC variant are demonstrated in renal fine needle aspirates from 
two men. FNABs of the renal lesions were undertaken as a first-line diagnostic procedure in 
both patients. Direct smears from the aspirates were Pap-stained. 
Cytologic diagnosis and autopsic results in both cases: Well-differentiated papillary RCC.

Fig. 12.11  (case #1):A 79-year-old man presented with a huge renal tumor mass. An over-
view at low magnification exhibits large papillary tumor convolutes composed of monomor-
phic epithelial cells.

Fig. 12.12A, B  (case #2) Sonography showed bilateral renal tumors in a 50-year-old man. 
A Nuclear overlapping and cellular palisading (arrows) are key features of papillary neo-
plasms shown at higher magnification. Note calcium deposits and psammomatous bodies 
(upper left). B Cleaved nuclear membranes (arrows) and nuclear grooves (arrowheads) are 
illustrated at high magnification. Foam cells (upper right) may mimic tumor cells.

Cytoarchitecture, cytoplasmic features, nuclear irregularities, psammoma bodies, and 
scattered foam cells are characteristics of papillary RCC. But the same features may 
be encountered in thyroid papillary carcinoma and low-grade papillary transitional cell 
carcinoma.

Fig. 12.13  Renal cell carcinoma with sarcomatoid features.
Dissociating tumor cell clusters of either epithelial type (upper left) or stromal type (bottom) 
represent poorly differentiated RCC with sarcomatoid differentiation. Note the large, clear 
and granular cytoplasm. Mitotic activity and inflammatory infiltrates are common (CT-guid-
ed FNAB of a renal mass, conventional smear, Pap stain, higher magnification).

Fig. 12.14  Infiltrate of plasmacytoma in well-differentiated clear cell RCC.
A 64-year-old man with a history of plasmacytoma presented with a mass in his left kid-
ney. Ultrasound studies suspected hypernephroma. US-guided FNAB was performed. Direct 
smears of the aspirate were Pap-stained. High magnification shows unequivocal cells of plas-
macytoma (arrowheads). The remaining cells exhibit abundant clear cytoplasm presenting 
diagnostic dilemmas, they may represent both immature plasma cells or tumor cells of clear 
cell RCC (some of the ambiguous cells are marked with arrows). 
Tentative cytologic diagnosis: Plasmacytoma, immature tumor form. 
Comment: By standard cytology, it is impossible to assign scattered clear tumor cells to im-
mature portions of plasmacytoma or RCC. Immunostaining was not performed for technical 
reasons.
Postmortem tissue diagnosis: Well-differentiated RCC exhibiting focal infiltrates of plasma-
cytoma.
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Figs. 12.15 and 12.16 Low-grade transitional cell carcinoma versus papillary RCC.
Two patients with papillary transitional cell carcinoma of the renal pelvis. We would like 
to emphasize that papillary neoplasms of the kidney may give rise to diagnostic confusion. 

Fig. 12.15  (case #1) A 77-year-old woman presented with hydronephrosis associated with 
a lesion in the right kidney. Image-guided FNAB was performed (direct smears, Pap stain). 
Low magnification shows papilliform and papillary cell clusters of uniform appearance  
(fibrovascular cores are not in focus). Compare architectural features with those of papillary 
renal cell carcinoma in Figs. 12.11 and 12.12A.
(False) cytologic diagnosis: Papillary RCC. 
Comment: A renal process at the edge of the lower renal pole was localized by imaging. This 
incorrect information was a crucial factor for mistyping the renal tumor. 
Tissue diagnosis (nephrectomy): Papillary transitional cell carcinoma of the renal pelvis.

Fig. 12.16  (case #2) High magnification shows cellular features of another transitional cell 
carcinoma predominantly composed of clear cells comprising lucid nuclei and nuclear clea
ving and grooves (renal FNAB, direct smear, Pap stain). 
Cytologic and metachronous histologic diagnosis: Papillary transitional cell carcinoma, 
grade 1.

Distinguishing between papillary transitional cell cancer and papillary renal cell carci-
noma and metastatic papillary thyroid carcinoma can be extremely difficult (compare 
with Fig. 12.12B).

Fig. 12.17  High-grade transitional cell carcinoma.
High magnification shows small tumor cell clusters and dispersed malignant cells. High N/C 
ratio, dense cyanophilic cytoplasm, and nuclear polymorphism are typical features of poorly 
differentiated transitional cell carcinoma (FNAB of a mass in the right kidney, direct smear, 
Pap stain).



12.1  Kidney	�  761

12.17

12.16

12.15



11

12
12

762 Chapter  12    Kidney, Adrenal Glands, Retroperitoneum

Fig. 12.18A, B  Wilms tumor (nephroblastoma): classic morphologic features.
A 17-year-old woman was found to have a mass in her right kidney. Image-guided FNAB 
was performed. Aspirated cell material was directly smeared and Pap-stained. A A sharply 
circumscribed tubular formation is embedded in embryonal blastema. The epithelial tubular 
cluster is surrounded by a thin basal lamina (arrows). Haphazard arrangement of blastemal 
cells (lower magnification). B High magnification shows morphologic features of blastemal 
cells. Cellular elongation together with deep-staining nuclei are smearing artifacts.

Fig. 12.19  Embryonal rhabdomyosarcoma versus Wilms tumor. 
Cells of embryonal rhabdomyosarcoma differ from cells of nephroblastoma: Cells of rhabdo-
myosarcoma have eccentrically placed nuclei that are surrounded by lightly staining eosino-
philic cytoplasm (FNAB, direct smear, Pap stain, high magnification).

Figs. 12.20 and 12.21 Neuroblastoma versus Wilms tumor. 
Cellular details and background features of two neuroblastomas are presented by means of 
an aspirate smear of a 25-year-old man and a scrape specimen from fresh tumor tissue of a 
3-month-old baby. 

Fig. 12.20  (case #1) Cellular morphology of Wilms tumor and neuroblastoma can appear to 
be quite similar. Note the ganglion cell-like element (arrow) acting as a diagnostic indicator 
for a neuronal neoplasm (FNAB, direct smear, Pap stain, high magnification).

Fig. 12.21  (case #2) Neurofibrillary background matrix and rosette-like aggregation of the 
tumor cells (arrows) are demonstrated in a scrape specimen taken from fresh tumor tissue 
(high magnification, Pap stain).
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Fig. 12.22A–C  Ewing sarcoma versus Wilms tumor. 
FNAB of an extraskeletal Ewing sarcoma in a 20-year-old man. Direct smears were Pap-
stained. A Monomorphic appearance of the cell pattern. The tumor cells are medium-sized, 
usually showing distinct cytoplasmic rims (low magnification). B High magnification 
exhibits pronounced nucleoli and distinct cytoplasm. Rosette-like formations are present  
(arrows). C Intracytoplasmic glycogen is visualized by periodic-acid Schiff stain (PAS). 
Glycogen was digested by hydrolyzing enzymes diastase (PAS/diastase reaction is not 
shown).
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12.2.1  Introduction

Large-scale studies have found that FNAB is a highly spe-
cific and sensitive procedure for the evaluation of primary 
and secondary malignancies involving the adrenal glands; 
but the method seems to be less effective for benign disor-
ders [4, 35, 45]. Sample cellularity has been shown to be 
adequate in the majority of the cases.

12.2.1.1  Imaging and Image-Guided FNAB

zz Sonography, computed tomography, and magnet reso-
nance imaging are most useful and well-established ima
ging procedures. Any method has shown to be appropriate 
for pathomorphological diagnostics in combination with 
transcutaneous FNAB [23, 24, 31]. 
zz Endoscopic ultrasound-guided fine-needle aspiration bi-
opsy (EUS-FNAB) is a relatively new tool that has been 
shown to be extremely helpful in clarifying small and 
large lesions located in the adrenals. EUS-guided trans-
gastric aspiration offers easy access to the left-sided adre-
nal gland [2, 7, 11, 17, 39]. A limited number of studies 
indicate that EUS-FNAB may also be an option for right-
sided adrenal masses [6]. 

12.2.1.2  Complications Following FNAB

zz Complications following FNAB of adrenal masses have 
rarely been reported in the literature. However, adrenal 
and periadrenal hematoma are the most frequent side ef-
fects seen. 
zz Liver hematoma may occur when the needle incidentally 
pierces the hepar, causing extensive intraabdominal hem-
orrhage that may lead to a life-threatening situation. 
zz The dorsal approach can cause pneumothorax/hematotho-
rax when the biopsy needle penetrates the lung. 
zz In order to prevent a potentially dangerous hypertensive 
crisis, biochemical testing for pheochromocytoma should 
be performed prior to aspiration biopsy [22, 25, 31, 33].

12.2.1.3  Indications for FNAB

General indications for FNAB of the adrenal glands as have 
been repeatedly established and reported in literature are as 
follows: 

−− Staging in patients with known or suspected malignant 
disease: a pathologic diagnosis will dictate therapeutic 
proceedings.

−− Suspected lymphoma.
−− Large (3- to 5-cm) lesion that is hormonally inactive and 

shows unequivocal signs of a tumor on imaging studies.
−− Disorders of equivocal malignancy in selected cases.
−− Incidentalomas.
−− Disorders of the adrenals suggestive of an infection.
−− Patients refusing surgery.

Section 12.2 
Adrenal Glands
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12.2.1.4  Incidentaloma

Haphazardly discovered lesions greater than 1 cm in diame-
ter that are hormonally inactive are referred to as adrenal in-
cidentaloma. With the widespread application of varied im-
age modalities, the chance of detecting an incidentaloma is 
close to 6% for all patients with radiographic and ultrasound 
tests [41].

Inconsistent comments on the value of FNAB in the diag-
nostic workup of incidentally detected adrenal masses are 
given in the literature [23, 24, 31, 33, 41]. The following 
procedure is widely accepted and has been proposed by sev-
eral experts [ 24,31]:

−− Lesion < 3 cm and hormonally inactive: ultrasound fol-
low-up.

−− Lesion 3–5 cm: FNAB after previous laboratory testing.
−− Lesion > 5 cm and suspected neoplasia: surgery and histo-

logic investigation.

12.2.2  Normal Adrenal Gland

12.2.2.1  Adrenal Cortex

According to the complex composition of the tripartite cor-
tex (zona glomerulosa, zona fasciculata, zona reticularis), 
FNAB samples reveal three different cell types characterized 
by their cytoplasmic features:

{{ Outermost layer: zona glomerulosa (Fig. 12.23A). 
Small aggregates and rows of cuboidal cells showing 
faint to intense staining qualities. The cytoplasm is 
delicate, foamy, and ill defined. 
{{ Middle zone: zona fasciculata (Fig. 12.23B). An abun-
dant cytoplasmic body exhibits single or multiple clear 
vacuoles due to lipid inclusions. 
{{ Innermost layer: zona reticularis (Fig. 12.23C). The 
dense and compact cyanophilic cytoplasm contains 
fine granular golden-brown lipofuscin pigment. 

{{ The nuclei of all three cell types are broadly similar: 
they are small and round and sometimes eccentrically 
located. The chromatin is loose and regularly distri
buted. Nucleoli are single and mostly inconspicuous. 
Distinct intranuclear, sharply demarcated cytoplasmic 
inclusions may be seen.

12.2.2.2  Adrenal Medulla 

The medulla is located at the center of the gland. It is com-
posed of irregularly shaped large cells that are usually 
grouped around blood vessels.

12.2.3  Benign and Malignant Primary 
Lesions of the Adrenals

zz Cortical tissue fragments or cortical cells indicating a be-
nign nodular cortical disorder, and metastatic neoplasms 
are by far the most frequently detected lesions. 
zz Rare primary adrenal lesions are cortical carcinomas, 
pheochromocytoma, myelolipoma, and inflammation [7, 
35, 45].

12.2.3.1  Benign Adrenal Disorders

12.2.3.1.1  Adrenal cyst
Endothelial cysts of lymphangiomatous or hemangiomatous 
origin are the most common subtypes of all adrenal cystic 
lesions. Pseudocysts secondary to hemorrhage and degene
ration in normal or tumoral tissue are less frequent. 

Parasitic cysts are rare and frequently of echinococcal 
origin (see also Sect. 9.1.7.3, p. 590).

Microscopic Features
{{ The cystic fluid is clear, turbid, brown, or bloody com-
prising foam cells and a few epithelial cells. Leuko-
cytes or hemosiderophages may be admixed in accor-
dance with the nature of the cyst.

 
Caution
zz Adrenocortical carcinomas may be associated with 

benign-appearing cysts [12].
zz In order to detect tiny and isolated echinococcal 

hooklets, careful reading of the cytologic smears is 
essential, if necessary at high magnification. A mini-
mally closed diaphragm of the microscope can be 
helpful in detecting this. In smears with sparse hyda-
tid elements, it is recommended to look for hooklets 
viewed from the edge (positioned upright), masking 
the tiny barbed hook.

12.2.3.1.2  Adrenal Myelolipoma [17, 46]
Myelolipoma is a rare tumor that can reach a huge size. As-
sociation with adrenocortical adenoma is well known. The 
lesion is thought to be a metaplastic transformation of adre-
nocortical or primitive stromal cells into adipose and hema-
topoietic tissue.

Microscopic Features, Immunocytochemistry,  
and Differential Diagnosis

{{ The aspirates demonstrate mature adipose tissue and 
immature hematopoietic cells of myeloid and erythroid 
origin. Megakaryocytes and lymphocytes may also be 
present.

zz Diagnosis is based on a positive immunocytochemical re-
action for myeloperoxidase in myeloid cells.
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zz Tumors extending from the kidney or from the retroperi-
toneal compartment into the adrenal gland have to be ex-
cluded, such as renal angiomyolipoma, lipoma, or liposar-
coma.

12.2.3.1.3  Adrenal Adenoma
 [3, 19, 24] (Figs. 12.24 and 12.25)
Adrenal adenomas may be functional or nonfunctional, the 
latter having a high frequency in the general population. The 
lesion is closely associated with age [3] and optionally with 
various benign and malignant disorders. Nonfunctioning ade
nomas are generally small, ranging from 0.5 to 3 cm in diam-
eter. In general, imaging studies cannot discriminate between 
adrenal adenoma and small metastatic cancer [19, 24]. 

Microscopic Features
Katz gives a comprehensive description of the two distinct 
cytologic patterns of adrenal adenoma [20]:

{{ 1. Hypercellular smears composed of numerous small, 
round, naked nuclei against a granular or bubbly back-
ground. No necrosis. Cells with intact lipid-laden cyto-
plasm rarely occur. Stromal spindle cells may be ob-
served.
{{ 2. Less cellular specimens composed of cell aggre-
gates; the cells exhibit well-preserved vacuolated cyto-
plasm; the cell aggregations may comprise sinusoidal 
endothelial cells [47].
{{ The nuclei are small and round, exhibiting fine and 
evenly distributed chromatin, inconspicuous small 
nucleoli, and rare vacuoles. Atypias comprise nuclear 
enlargement and polymorphism (Fig. 12.25). 

Differential Diagnosis
zz Cytomorphology alone can rarely distinguish between ad-
renal adenoma and adrenal hyperplasia.
zz FNA passes to the right adrenal gland may penetrate the 
liver hence, benign hepatocytes should not be confused 
with adrenal cortical cells; liver cells are large and po-
lygonal, with a sharply defined cytoplasmic margin. The 
presence of bile pigment contributes to a precise diagno-
sis.
zz The cytologic differentiation between adenoma and well-
differentiated adrenocortical carcinoma may be a chal-
lenge (Fig. 12.25 vs Fig. 12.26A). However, the large size 
of the tumors (usually > 6 cm in diameter) as well as cy-
tologic atypias, necrosis, and a high mitotic rate favor car-
cinoma.
zz In adult patients, it may be difficult to differentiate bet
ween undifferentiated small-cell carcinoma and adrenal 
adenoma if the latter presents with degeneration and a 
preponderance of small naked nuclei [40]. However, nuc
lear pleomorphism and the typical granularity of chroma-
tin are more pronounced in small-cell carcinoma; further-
more, the indicative single-file cell arrangement is much 
more pronounced in small-cell carcinoma. The different 

specimen background (small-cell carcinoma: dirty, ne-
crotic, smudged tumor cells) should also be helpful in dis-
tinguishing between these two tumor entities.
zz Under certain conditions, the differential diagnosis of re-
nal adenoma may include small round cell tumors (SRCT) 
of childhood [26]. SRCTs are listed in Sect. 12.1.10.2.2, 
p. 744, Table 12.1.1 Differential diagnoses are discussed 
in the same section.

12.2.3.2  Adrenocortical Carcinoma 
(Figs. 12.26 and 12.27)

General Comments
zz Adrenocortical carcinoma (ACC) can occur throughout 
life. Between 80% and 90% of the neoplasms are func-
tional, and patients present with clinical symptoms due to 
hormone production.
zz Most ACCs present as large masses with a maximum size 
greater than 20 cm. Small lesions are rather benign, 
whereas large lesions measuring more than 6 cm in dia
meter are more likely to be malignant. Note: due to the 
refinement of imaging techniques, adrenal cortical tumors 
are discovered earlier and they tend to be smaller in size. 
Still, malignancy cannot reliably be ascertained by imag-
ing techniques alone [14]. 
zz In addition, malignant tumors include areas of hemor-
rhage and necrosis.
zz The phenotype of ACC ranges from well-differentiated to 
highly anaplastic tumors, and the intratumoral heteroge-
neity can be marked. 

Microscopic Features [8, 34, 36]
{{ Hallmarks. Hypercellular cytologic specimens. Nucle-
ar enlargement and prominent nucleoli are features that 
go along with each tumor variety irrespective of its tu-
mor grade.
Mitosis and necrosis are distinct features of ACC even 
in well-differentiated tumors exhibiting quite bland cy-
tology [34, 36].
{{ Cells are isolated or aggregated in dense groups.
{{ Well-differentiated ACC. The cytoplasm of is abun-
dant, clear, and lipid-laden. Mitoses are rare.
{{ Less well-differentiated ACC. The cytoplasm may be 
more granular, and the nuclei show pleomorphism.
{{ Poorly differentiated carcinomas (Fig. 12.27) reveal 
extremely pleomorphic cells comprising multinucle-
ation, nuclear hyperchromasia, coarse chromatin, and 
bizarre nucleoli. Giant cells may be found. The cyto-
plasms vary from spindle-shaped to polyhedral.
{{ Rare variants of ACC with myxoid [18], oncocytic 
[16], and adenosquamous [10] differentiation have 
been reported. 
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Differential Diagnosis 
zz Well-differentiated ACC share cytologic features with be-
nign cortical lesions, low-grade neuroendocrine tumor, 
and renal cell carcinoma [38]. Particularly renal cell car-
cinomas showing dense cytoplasm, focal cellular pleo-
morphic, and spindle-shaped cells are difficult to differen-
tiate from ACC.
zz Cytologically, it may be difficult to differentiate between 
undifferentiated pleomorphic ACC and poorly differenti-
ated extra-adrenal carcinoma, melanoma, and high-grade 
sarcoma [34]. 
zz ACC may also mimic pheochromocytoma [1].

Immunocytochemistry 
A few new immunomarkers have recently been evaluated on 
histologic material aiming to assess malignancy of cortical 
adrenal tumors and to distinguish secondary malignancies:
zz The Ki-67 index has been proposed as an indicator of ma-
lignancy; cut-off values as reported by several authors 
range from 2.5% to 5% [44]. 
zz Immunocytochemical expression of metalloproteinase 
type 2 (MMP-2) seems to be reliably restricted to malig-
nant adrenocortical tumors with high specificity, whereas 
sensitivity seems to be low [43]. 
zz Adrenal 4 binding protein (Ad4BP) or a transcription fac-
tor of steroidogenesis (SF-1) have been shown to be valu-
able immunomarkers differentiating between adrenal cor-
tical tumors and metastatic malignancies [36, 37].

12.2.3.3  Tumors of the Adrenal Medulla 

12.2.3.3.1  Pheochromocytoma
[20, 21, 29, 30, 42] (Fig. 12.28)
General Comments
zz Pheochromocytoma is a tumor of the chromaffin cells of 
the adrenal medulla. A minor proportion of all tumors oc-
cur in extra-adrenal sites; they are usually referred to as 
paraganglioma.
zz As a high percentage of all tumors is diagnosed clinically 
and biochemically, FNAB is considered to be contraindi-
cated due to the risk of hypertensive crises and fatal he
morrhage. FNAB may be used in nonfunctional tumors 
(up to 20% of all pheochromocytomas) to achieve a pre-
operative diagnosis.
zz Approximately 10% of all pheochromocytomas are ma-
lignant. The diagnosis of malignancy is based on invasion 
beyond the capsule into adjacent tissues and metastases.

Microscopic Features 
{{ The smears are hypercellular, composed of single cells, 
loose cell groups, and pseudorosettes.
{{ Three different cell types may be encountered, demon-
strating varying distribution patterns:

–	 Neuroendocrine cell-type. Medium-sized polygonal 
cells showing eccentric round to oval uniform nu-
clei with granular chromatin and indistinct nucleoli. 
The cytoplasm is finely granular.

–	 Spindle cells having abundant cytoplasm, elongated 
nuclei, and coarse chromatin.

–	 Large cells comprising eccentric nuclei, pronounced 
nucleoli, pale and granular cytoplasm. These cells 
are considered to be most helpful in establishing a 
correct diagnosis.

Immunocytochemistry
Pheochromocytoma exhibits immunocytochemical positivi-
ty for chromogranin, synaptophysin, neuron-specific enolase 
(NSE), CD 65, and S100. Immunostaining for pancytokera-
tin shows a positive reaction in approximately 30% of all 
tumors.

Differential Diagnosis
zz Pheochromocytoma, which is to a large extent composed 
of small cells with hyperchromatic nuclei showing dense 
grouping, must be differentiated from small round cell 
neoplasms. Immunocytochemistry is less useful in estab-
lishing a correct diagnosis in this setting [5].
zz Adrenocortical tumors may give rise to difficulties in the 
diagnosis of pheochromocytoma. Immunocytochemical 
tests should render the correct diagnosis in most cases, 
though, adrenocortical tumors have been observed immu-
nocytochemically presenting neuroendocrine features [1].
zz Pheochromocytoma exhibiting a predominant spindle cell 
pattern include the following differential diagnoses: spin-
dle cell adrenal cortical carcinoma and secondary desmo-
plastic malignant melanoma. Applying an appropriate im-
munocytochemical panel including antibodies against 
NSE, chromogranin, S100, melanocyte-typical antigens, 
cytokeratins, muscle-specific actin, and vimentin [28] 
should be able to differentiate between the three tumor 
entities.

Caution
zz Adrenal cortical tumors may share immunocyto-

chemical properties with pheochromocytoma.
zz Cells of pheochromocytomas may contain melanin. 

Misdiagnosis of melanoma based on cytology find-
ings alone is possible in cases with indistinct cell fea-
tures. The clinical history and an accurate immuno-
panel are essential for a correct diagnosis [15].

12.2.3.3.2  Neuroblastoma, Ganglioneuroblastoma, 
Ganglioneuroma [9, 13, 27]
General Comments and Microscopic Features
The three tumors are derived from nonchromaffin cells of the 
sympathetic nervous system, but they may occur extra-adre-
nally as well. The tumors show a spectrum of different cell 
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types at various stages of differentiation of neuroblasts into 
mature ganglion cells.

Neuroblastoma (Figs. 12.20 and 12.21) 
Neuroblastoma is the most frequent congenital malignant tu-
mor with a peak incidence in the first 2 years of life. It is the 
most poorly differentiated neoplasm of this tumor group and 
highly malignant.

Microscopic Features
{{ Small uniform cells with hyperchromatic dense nuclei 
and coarse chromatin.
{{ Small cytoplasmic rims.
{{ Cell clustering and rosette formation may be pro-
nounced.
{{ The fibrillary matrix in the background of the smears 
corresponds to neural cell processes.
{{ Presence of differentiating neuroblasts is a sign of ma
turation.

Differential Diagnosis
Malignant lymphoma and small cell carcinoma should be 
considered in adult patients; lymphoma and tumors of the 
small blue cell tumor group in pediatric patients (see also 
Sect. 12.1.10.2.2, p. 743). 

Ganglioneuroblastoma (Fig. 2.110)
The tumor is composed of neuroblasts, differentiating neuro-
blasts, and ganglion cells.

Ganglioneuroma [9] (Fig. 2.111)
This tumor consists of differentiated ganglion cells scattered 
among nerve fibers and fiber bundles. Absence of immature 
cells and necrosis.

Microscopic Features
{{ Differentiated ganglion cells are huge cells with a low 
N/C ratio. 
{{ The centrally located nucleus is uniform, pale, or finely 
granular. 
{{ A single round prominent nucleolus is usually present. 
{{ The cytoplasm exhibits multiple processes that taper 
off into neuronal fibers. Paranuclear granulation may 
be distinct.

12.2.4  Metastases [17, 35, 45] (Fig. 12.29)

zz The adrenal gland is one of the favored target organs for 
metastatic disease. Tumor size is regarded to be the most 
important criterion for differentiating between primary 
and secondary adrenal lesions. However, with improved 
imaging techniques more and more very small metastases 
can be detected, which are difficult to distinguish from 
primary adrenal nodules [19, 24]. 

zz The most important differential diagnosis for small meta-
static lesions is the benign adrenal cortical nodule; both 
lesions can reliably be diagnosed in FNA specimens [47].
zz The most common primary site of secondary tumors to 
the adrenals is the lung (Fig. 12.29). Much less frequently 
encountered are metastases from cancers of the kidney 
and carcinomas of the gastrointestinal tract; tumors of 
other primary sites occur only sporadically. The literature 
reports regarding the incidence of adrenal metastases due 
to breast cancer are inconsistent [32, 35]. 
zz The patient’s clinical history and a correlation with previ-
ous pathomorphological results, together with appropriate 
immunocytochemical tests, are most helpful for success-
ful tumor typing. 
zz The morphological and immunocytochemical characteris-
tics of common metastatic tumors are discussed in diffe
rent chapters of this book. Common nonlymphoid tumor 
cell markers are tabulated in Sect. 9.2.6, Table 9.2.1, p. 
610, and in Sect. 15.3.24, Table 15.3.3, p. 978.
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Fig. 12.23A–C  Normal cells from different zones of the adrenal cortex. 
Image-guided FNAB of an adrenal gland in a 62-year-old man. Adrenal hyperplasia was sug-
gested by imaging. Direct smears, Pap staining. A Zona glomerulosa: a small sheet of cuboid 
cells showing intense staining qualities. The cytoplasm is vacuolated (higher magnification). 
B Zona fasciculata: abundant sharply outlined and vacuolated cytoplasm (high magnifica-
tion). C Zona reticularis: abundant granular cytoplasm including lipofuscin pigment. The 
latter is difficult to discern in the current image detail (high magnification).
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Figs. 12.24 and 12.25 Variants of adrenal adenomas.
Two types of adrenal adenoma are presented (image-guided FNAB, direct smears, Pap stain).

Fig. 12.24A, B  (case #1) Classic cytomorphology of adrenal adenoma.
A 52-year-old woman with a history of both breast carcinoma and endometrial carcinoma. 
Follow-up imaging detected a nodule in the left adrenal gland. A Cytology showed the typi-
cal aspect of adrenal adenoma at low magnification: numerous small round cells and stripped 
nuclei together with cells exhibiting vacuolated cytoplasm. B The same features are demon-
strated in detail. Note lipid-laden bubbly cytoplasm.

Fig. 12.25  (case #2) Polymorphous adrenal adenoma.
Routine imaging detected a pararenal tumor mass in a 66-year-old woman. Image-guided 
FNAB was performed. Higher magnification shows an irregular cluster composed of poly-
morphic cells. Individual cells and stripped nuclei are also present (lower right).
(False) cytologic diagnosis: Renal cell carcinoma.
Comment: Cellular polymorphism gave rise to an erroneous diagnosis of renal cell adeno-
carcinoma. Pale and evenly dispersed chromatin and very low N/C ratio should be taken as 
indicators of a benign endocrine lesion.
Tissue diagnosis (excised adrenal lesion): Adrenocortical adenoma exhibiting striking nucle-
ar polymorphism.
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Figs. 12.26 and 12.27 Subtypes of adrenocortical carcinomas.
Example of a well-differentiated and a poorly differentiated adrenocortical carcinoma  
(image-guided FNAB, conventional smears, Pap stain).

Fig. 12.26A, B  (case #1) Well-differentiated adrenocortical carcinoma.
A 60-year-old woman presented with a large nodule (11 cm in diameter) in her left adrenal. 
A Discohesive polyhedral cells exhibiting nuclear polymorphism and hyperchromasia (lower 
magnification). B High magnification focusing on nuclear atypias, cytoplasmic features, and 
multinucleation.
Tentative cytologic diagnosis: Adrenocortical neoplasm. 
Comment: Absence of necrosis and mitotic activity hamper a definite cytologic diagnosis of 
malignancy.
Tissue diagnosis (excision of the tumor): Well-differentiated adrenocortical carcinoma, inva-
sion of the tumor capsule and vessels. 

Fig. 12.27  (case #2) Poorly differentiated adrenocortical carcinoma.
Mass lesion in the abdominal wall of a 60-year-old woman with a positive history of adrenal 
carcinoma. Successful surgical excision of the primary neoplasm had been performed 9 years 
before. FNAB of the abdominal tumor (direct smears, Pap stain). The dissociated tumor cells 
exhibit enhanced pleomorphism compared to cells of the previous case (Fig. 12.26A). In ad-
dition, the tumor cells are scattered in a necrotic background (lower magnification).
Final diagnosis (cytology, histology, follow-up): Metastatic poorly differentiated adrenocor-
tical carcinoma.

Fig. 12.28A, B  Pheochromocytoma.
Abdominal sonographic imaging was performed in a 68-year-old woman. Ultrasound studies 
detected a nodular tumor located at the lower pole of the patient’s left kidney. FNAB pro-
vided a highly sanguineous aspirate. Direct smears were Pap-stained.
A High magnification showing sheets and clusters composed of polygonal and fusiform cells 
considerably varying in their size. The N/C ratio is low and nuclear chromatin is bland. 
B Cells depicted in this figure exhibit extreme variation in size and shape. Note in particular 
the pale nuclei, the indistinct chromatin, and the monstrous giant cells at the left (high mag-
nification).
Tentative cytologic diagnosis: Renal cell carcinoma; an endocrine neoplasm cannot be ruled 
out. 
Comment: Actually, all morphologic features suggest an endocrine neoplasm, but due to the 
tumor topography that had been communicated to the pathologist (specified above) the diag-
nosis of an adrenal tumor was unlikely.
Tissue diagnosis: Pheochromocytoma (intraoperatively localized at the upper renal pole). 

Fig. 12.29  Metastatic adenocarcinoma of the lung: liquid-based preparation.
A 69-year-old man with a history of adenocarcinoma of the lung presented with a nodular 
lesion in his left adrenal. The primary lung tumor had been successfully resected 6 years 
before. The aspirate from the adrenal gland was processed using the ThinPrep method and 
Pap staining. Degeneration of the neoplastic cells, in particular the marked nuclear shrinking 
presented a diagnostic dilemma. The cytopreparatory mode may be the reason for cellular 
and nuclear shrinkage. 
Cytology: Primary adrenocortical carcinoma was included in the differential diagnosis to-
gether with secondary tumor entities. Immunocytochemical work-up was not performed due 
to degenerative cell changes and broad nuclear overlapping.
Final diagnosis: Adrenal metastasis of a poorly differentiated adenocarcinoma of the lung.



77712.2  Adrenal Glands	�

12.2912.28B

12.28A12.27

12.26B12.26A



12.3.1  Introduction

12.3.1.1  Retroperitoneal Space 
and Retroperitoneal Structures

zz The retroperitoneal space is of mesodermal origin. The 
compartment is defined anteriorly by the posterior layer 
of the parietal peritoneum, and posteriorly by the spine 
and the interior back muscles. It extends from the superior 
diaphragm to the muscles of the pelvic diaphragm. The 
lateral borders are defined by the quadratus lumborum 
muscles. 
zz All organs that are uncovered or partially covered by the 
peritoneum having no mesenteries are defined as retro-
peritoneal. Major organs and structures within this area 
are the pancreas, a segment of the duodenum, the kidneys, 
the ureters, the adrenals, the abdominal part of the aorta, 
the vena cava, lymph nodes, a part of the sympathetic 
nerve system, nerves, and ganglions. The space between 
is filled with fat, fibrous/connective tissue, blood vessels, 
lymphatic vessels, and nerves.

12.3.1.2  Fine-Needle Aspiration Biopsy 
and Imaging

zz Whereas exploratory laparotomy has formerly been the 
only available tool to assess the nature of pathologic ret-
roperitoneal findings, image-guided FNAB has made sub-
stantial progress in the evaluation of pathologic condi-
tions in the retroperitoneal space. 

zz Retroperitoneal FNAB offers great advantages for diffe
rent groups of patients:

−− A diagnosis prior to surgery enables the attending phy-
sicians to plan further preoperative evaluations and 
treatment modalities respectively. 

−− Accurate preoperative staging in tumor patients.
−− A strenuous laparotomy can be spared for patients with 

advanced malignant disease or malignant lymphoma 
limited to the retroperitoneum.

zz Ultrasound and computed tomography are established 
imaging techniques used for transcutaneous-guided 
FNAB of a retroperitoneal mass. Results in most of the 
reported series achieved a sensitivity of between 90% and 
95% and a specificity of 100% [13, 28, 50, 51, 61]. A few 
studies compared diagnostic accuracy of radiologically 
guided FNAB with that of core-needle biopsy [64]. 
zz A different access for the needle puncture is required de-
pending on the location of the target lesion: from anterior 
(transperitoneal), from paraspinal, or from a lateral posi-
tion. Transvaginal access to the pelvic space is an option 
for gynecologists [48].
zz Endoscopic ultrasound-guided fine-needle aspiration bi-
opsy (EUS-FNAB) is a relatively new modality that has 
been shown to be a safe tool offering easy access to deep-
seated and small lesions located adjacent to the gastroin-
testinal tract. EUS-guided aspiration of retroperitoneal 
disorders may be performed via transgastric, transduode-
nal, and transrectal routes [10, 20, 70]. Combined EUS-
FNAB and Tru-Cut needle biopsy can improve diagnostic 
accuracy and sampling adequacy compared with either 
technique alone [71].

Section 12.3 
Retroperitoneum
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Caution
Mesothelial fragments may occur as contaminants from 
the needle tract. They should not be misinterpreted as 
well-differentiated adenocarcinoma (Fig. 12.30C).

12.3.1.3  Sample Processing and Additional 
Analyses 

Sample Processing
zz Conventional smearing is the standard procedure for FNA 
material from retroperitoneal lesions. Direct smears may 
be wet fixed or air-dried. Fixation has to take place im-
mediately after spreading the cell material in order to pre-
vent cell alteration. We prefer Delauney solution as fixa-
tive; 95% ethyl alcohol pure or mixed with ether is also 
frequently used.
zz Liquid-based method is a procedure that guarantees opti-
mal preparation for special investigations, in particular 
for immunocytochemistry, fluorescence in situ hybridiza-
tion, or static DNA cytometry. This technique is highly 
recommended in cases with strong suspicion of malignant 
lymphoma. Residual or whole contents of the needle and 
syringe are rinsed into a tissue culture solution and pro-
cessed either with the cytocentrifuge or a suitable proces-
sor such as the ThinPrep processor. The thin-layer method 
is strongly recommended for operators who are not famil-
iar with proper preparation and fixation technique and if 
cytology staff attendance is not possible.
zz Sanguineous aspirates require a special procedure. Need
le passes through vessels can provide extremely bloody 
aspirates. In such cases, we recommend CytoLyt (or an-
other hemolyzing fixative) to use as a rinse medium. Cy-
toLyt is an accurate medium for sanguineous aspirates in 
combination with the ThinPrep technique. It lyses blood 
cells, yields well-preserved cell material, and warrants a 
clear background.
zz Cell-block technique. Aspirates containing large amounts 
of cellular material, tissue fragments, and clots may be 
processed using the cell-block technique.
zz Attendance of cytologic staff at image-guided FNABs is 
desirable, particularly for immediate assessment of speci-
men adequacy, and in order to split cell samples for addi-
tive analyses.

Additional analyses
zz Needle/syringe rinse or a repeated cell sampling can be 
used for DNA flow cytometry or for immunophenotyping 
of lymphoid cells by multiparameter flow cytometry.
zz Polymerase gene amplification can be performed with 
nuclear DNA obtained from cells scraped off a conven-
tionally stained cytologic smear.

More information on the items mentioned above is provided 
in different chapters of this book.

12.3.2  Nonneoplastic Lesions 
of the Retroperitoneum

Several benign nonneoplastic disorders may occur in the ret-
roperitoneal space, but they are rare compared to malignant 
tumors. Descriptions of the commonest lesions are listed be-
low.

12.3.2.1. Cysts

The components of the aspirated fluid reflects the nature of 
the cyst.

Microscopic Features
{{ Hallmarks of most cystic lesions are foam cells.
{{ Cysts resulting from organization of a previous hema-
toma yield no specific cell pattern.
{{ Lymphatic cysts/lymphocele contain lymphocytes.
{{ Dermoid cysts are characterized by squamous cells.
{{ Mucinous cysts contain mucoid masses in abundance 
[57].
{{ Cysts associated with infections may present bacteria, 
fungi, or parasites. Special stains (Gram, Giemsa, PAS, 
Grocott) can identify the organisms.
{{ Cysts resulting from degeneration of neoplastic tissues 
usually exhibit pleomorphic detritus.

Caution
Do not miss a hydatid cyst! 
See Sect. 9.1.7.3, p. 590, and Figs. 3.17, 9.7, 9.8, 12.5.

12.3.2.2  Lymphangioleiomyomatosis [7, 11, 53] 

Lymphangioleiomyomatosis is a disorder caused by abnor-
mal proliferation of smooth muscle cells around lymphatic 
vessels. The lesion induces occlusion of large lymphatic 
channels resulting in cyst formation or chylascites/chylotho-
rax. The fluid aspirates are macroscopically clear.

Microscopic Features
{{ The sediment is composed of high numbers of lympho-
cytes and large monomorphic spindle cells appearing 
in loose groups or discrete clusters.

12.3.2.3  Abscess 

Macroscopically, an abscess yields a characteristic purulent 
aspirate and microscopically large numbers of degenerated 
neutrophils.
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12.3.2.4  Retroperitoneal Mycobacterial Infection 

zz A lesion that may occur subsequent to urogenital or 
vertebral tuberculosis (hypostatic abscess). Cytomorphol-
ogy of mycobacteriosis is discussed in Sect. 15.2.3.2, p. 
928.
zz AIDS related ‘retroperitoneal lymph node mycobacterio-
sis’ is presented in Fig. 15.31.

Caution
A retroperitoneal mass presenting cytologically as in-
flammatory process comprising epithelioid histiocytes, 
debris, and large numbers of neutrophils should raise 
suspicion of tuberculosis.  Ziehl-Neelsen staining and 
microbiological investigations are indispensable.

12.3.2.5. Malakoplakia 

Malakoplakia occurs extremely rarely as an autonomous ret-
roperitoneal process. For more details see Sects. 12.1.5.4, p. 
735, and 13.2.4.3, p. 814.

12.3.2.6  Idiopathic Retroperitoneal Fibrosis 
[23, 63] (Fig. 12.30) 

This is an inflammatory and fibrosing process that may lead 
to an encasement of the ureters and subsequent renal failure. 
Specific diagnosis is only possible together with clinical and 
radiologic findings.

Microscopic Features
{{ The fibrotic tissue and mixed inflammatory infiltrate 
include fibroblasts/fibrocytes, histiocytes, lympho-
cytes, plasma cells, scarce eosinophils, and mast cells.
{{ Tissue fragments may be hyalinized or composed of 
tightly packed spindle cells.

12.3.2.7  Extramedullary Hemopoiesis 
(Fig. 15.102) 

Extramedullary hemopoiesis should not be misinterpreted as 
myeloid neoplasia or undifferentiated malignancy.

12.3.2.8  Endometriosis [9, 12] (Fig. 16.19) 

Ectopic endometrium (endometriosis) occurs most often in 
the pelvis, but unusual occurrence in the retroperitoneal 
space has likewise been reported. 

Endometriosis usually presents as a hemorrhagic cyst; cystic 
degeneration is caused by cyclic hormonal stimulation of the 
tissue.

Microscopic Features
{{ Hemosiderophages along with cellular debris are key 
features of this lesion, but the findings are not specific. 
{{ Endometrial epithelium is a sporadic finding. 

Further information and pictures can be seen in Sects. 3.3.6, 
p. 302, and 16.4.3, p. 1035 (Fig. 16.19).

Caution
zz Hemosiderophages and debris, per se a common 

finding in cystic fluids, must always include endomet
riosis as a potential diagnosis.
zz Clusters composed of hormonally activated epithe-

lial cells of endometriotic origin may mimic well-dif-
ferentiated adenocarcinoma.

12.3.3  Tumorous Lesions 
of the Retroperitoneum

General Comments
zz Primary retroperitoneal tumor and pseudotumor are con-
sidered to originate within the retroperitoneal space, if a 
primary connection to retroperitoneal organs cannot be 
ascertained. 
zz Retroperitoneal neoplasms may be classified into three 
main groups [16]:
1.	 Tumors of mesodermal or neurogenous origin.
2.	 Tumors arising from tissue remnants or from hetero-

topic tissue.
3.	 Tumors involving lymph nodes as primary lymphoma 

or metastasis.
zz Neoplasms of the pancreas, duodenum, kidneys, ureters, 
adrenals, and lymph nodes are documented in separate 
chapters and sections of this book; cytomorphologic and 
differential diagnostic properties, and relevant additional 
techniques are discussed.

12.3.3.1  Synopsis of Retroperitoneal Tumoral 
Lesions

Table 12.3.1, p. 781 shows a synopsis of primary retroperito-
neal disorders, according to Bosniak and coauthors [16].
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12.3.4  Benign Tumors

12.3.4.1  Lipomatous Tumors (Figs. 17.1–17.4) 

Comprehensive information on benign and malignant adipo-
cytic tumors is provided in Chap. 17, “Soft Tissue and Bone, 
p. 1053.”

12.3.4.1.1  Lipoma and Well-Differentiated 
Liposarcoma
zz Aspirates from lipomas (Fig. 17.1) contain mature fatty 
tissue. However, deep-seated lipoma are extremely diffi-
cult to distinguish from well-differentiated liposarcoma 
[24, 52] (Fig. 17.4). 
zz Rare focal nuclear atypia, a varying number of lipoblasts, 
a stromal spindle cell component [27], and immunostai
ning exhibiting nuclear positivity for MDM-2 and CDK4 
[14] may raise suspicion of malignancy.

12.3.4.1.2  Hibernoma (Fig. 17.3)
Brown fatty tissue tumors, known as hibernoma are rarely 
encountered in the retroperitoneal space [18]. They should 
not be misinterpreted as neoplasms with granular/oncocytic 
features, granular cell tumor, histiocytoma, proliferative my-
ositis, or alveolar soft part sarcoma. 

12.3.4.2 Leiomyoma (Fig. 12.31)

Microscopic Features and Immunocytochemistry
Cytologic specimens of leiomyoma are composed of:

{{ Single and clustered spindle cells with abundant eo-
sinophilic cytoplasm and indistinct cell borders. 
{{ Nuclei are predominantly cigar-shaped (with blunted 
ends), containing fine granular chromatin and incon-
spicuous nucleoli. 
{{ Foci of mildly atypical cells may be encountered.

Cells stain immunocytochemically positive for smooth mus-
cle actin (SMA) and desmin.

12.3.4.3 Schwannoma [59] (Figs. 17.14–17.17)

Microscopic Features and Immunocytochemistry
Schwannoma (synonym: neurilemmoma) is cytomorpholog-
ically characterized by:

{{ Numerous individual spindle-shaped cells with pale 
and wavy cytoplasm.
{{ The nuclei are elongated, usually exhibiting pointed 
ends, but blunted ends are observed as well.

Table 12.3.1  Primary retroperitoneal tumors and pseudotumors

Tissue Benign lesions Malignant neoplasms

Mesoderm
Adipose tissue

Smooth muscle

Mesenchymal tissue / histiocytes

Vascular tissue 

Lipoma

Leiomyoma

Fibroma
Myxoma
Mesenchymoma
Xanthogranuloma

Lymphangioma
Hemangioma
Hemangiopericytoma

Liposarcoma

Leiomyosarcoma

Fibrosarcoma
Myxosarcoma
Sarcoma NOS
Xanthosarcoma

Lymphangiosarcoma
Angiosarcoma
Malignant hemangiopericytoma

Neurogenous
Peripheral nerves

Sympathetic nervous system

Paraganglion system (extra-adrenal)

Neurofibroma
Neurilemmoma

Ganglioneuroma

Paraganglioma 
Pheochromocytoma

Neurogenic sarcoma
Malignant schwannoma

(Ganglio)neuroblastoma

Pheochromocytoma

Congenital tissue remnants Benign teratoma Germ cell tumors
Chordoma

Heterotopic tissue 
Renal blastema

Heterotopic adrenal tissue Benign adrenal tissue / adrenocortical adenoma

Wilms tumor

Adrenocortical carcinoma

Lymphoid tissue Enlarged benign lymph nodes (reactive, infection, and others) Malignant lymphoma
Metastatic neoplasms
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{{ Microscopic hallmark: organoid cell arrangement, 
known as Verocay bodies, may also appear in cytologic 
smears [60]. 

S100 and glial fibrillary acidic protein (GFAP) positivity in-
dicate neurogenic origin of the neoplastic cells.

12.3.4.4  Other Rare Benign Tumors 

Other rare benign tumors can be diagnosed using FNA cyto
logy. Description and differentiating cytologic characteris-
tics of selected lesions are found in other sections of this 
book and/or in the literature:

−− Myelolipoma (Sect. 12.2.3.1.2, p. 767).
−− Angiomyolipoma (Sect. 12.1.7.1, p. 737).
−− Hemangiopericytoma [30, 58].
−− Paraganglioma [2] (Sect. 5.2.6.2, p. 467).

12.3.5  Sarcomas 
(Selection of the Most Common Entities)

General Comments
zz The retroperitoneum is one of the most frequent sites of 
stromal tumors: 13% of all soft tissue sarcomas have been 
found to develop in the retroperitoneal space [62]. Retro-
peritoneal sarcomas generally have a poor prognosis.
zz Definitive sarcoma classification should be based on surgi-
cal resection and histologic investigation combined with a 
battery of immunostainings. Still, preoperative diagnosis 
should not be underestimated; it may be of value for fur-
ther preoperative evaluation and operation planning.
zz Only a few cytology case reports are available addressing 
retroperitoneal sarcomas. A convenient approach to cyto-
logic diagnosis of sarcomas is to group them into three 
main classes [65]: 

−− Spindle cell sarcoma.
−− Pleomorphic sarcoma.
−− Round cell sarcoma.

Caution
Limited cell material is usually aspirated from retroperi-
toneal stromal tumors accompanied by rich fibrotic or 
collagenous components; hence an accurate diagnosis 
by cytology is often impossible. 

12.3.5.1  Spindle Cell Sarcomas 

12.3.5.1.1  Low-Grade Liposarcoma 
This is a tumor group comprising a myxoid and a well-diffe
rentiated subtype.

Myxoid Liposarcoma  (Fig. 12.32)
Myxoid liposarcoma is the most common subtype of liposar-
coma; the retroperitoneum is the second most common loca-
tion of this tumor type.

Microscopic Features and Molecular Genetics
Hallmarks:

{{ The cells are spindle-shaped, but they may also occur as 
stellate or round in shape. The nuclei are small and bland. 
{{ The background of smears is characterized by gelati-
nous material (myxoid matrix), and branching delicate 
capillaries.
{{ Lipoblasts are essential for the diagnosis; they display 
excentric hyperchromatic and folded nuclei that are 
surrounded by a fat-laden vacuolated cytoplasm (Fig. 
12.32B).

Myxoid liposarcomas carry a specific cytogenetic abnorma
lity that is very helpful in establishing an accurate diagnosis 
and differentiating between myxoid liposarcoma and other 
myxoid soft tissue tumors. FISH is a reliable method to de-
tect the specific translocation t(12;16) (q13;p11) FUSDDIT3 
in cytologic samples [25, 44].

Caution
zz Lipoblasts may also be found in benign disorders 

such as fatty tissue necrosis and common benign li-
pomas. Lipoblasts in benign lesions exhibit less pro-
nounced atypias.
zz Myxoid stroma is a tumor component that can also 

be found in other benign and malignant stromal tu-
mors: myxoma, schwannoma, myxoid fibrosarcoma, 
myxoid subtype of low-grade malignant fibrous his-
tiocytoma, chordoma, and others [3, 31, 35, 41, 49].

Well-Differentiated Liposarcoma
This entity strongly resembles benign lipoma (see Sects. 
12.3.4.1.1, p. 781, 17.1.2.1, p. 1056, and 17.2.3, p. 1094) 
(Fig. 17.4).

12.3.5.1.2  Leiomyosarcoma 
[8, 38] (Figs. 12.33–12.35)
Primary retroperitoneal leiomyosarcoma rarely occurs, but 
this tumor type frequently invades the retroperitoneal space 
originating in the uterus. Tumor size is believed to be a good 
indicator of malignancy.

Microscopic Features and Differential Diagnosis
{{ The tumor is composed of spindle cells that are ar-
ranged singly or in clusters. The syncytial cytoplasm is 
abundant. 
{{ The nuclei are predominantly cigar-shaped and blunt-
ended. 
{{ The degree of nuclear atypia and coarseness of chro-
matin depends on the tumor grade.
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Well-differentiated leiomyosarcoma is difficult to distin-
guish from neurogenic sarcoma and leiomyoma. 

High-grade tumors may show notable cellular pleomor-
phism and large nucleoli (Fig. 12.34) and must be differenti-
ated from malignant fibrous histiocytoma.

Immunocytochemistry 
Tumor cells stain immunocytochemically positive for 
smooth muscle actin (SMA) and desmin (Fig. 12.35).

12.3.5.1.3  Malignant Peripheral Nerve Sheath 
Tumor [32, 39, 42, 54, 65]
Malignant peripheral nerve sheath tumor (MPNST, malig-
nant schwannoma) is uncommon, but up to 10% of these tu-
mors occur in the retroperitoneum.

Microscopic Features
{{ Loose clusters and fascicular arrangement of spindle 
cells with blunt ends. 
{{ Nuclear polymorphism and distinct nucleoli depend on 
the histologic tumor grade. 
{{ Mitoses are present in most cases. 
{{ A fibrillary background may be observed. 
{{ The cell pattern as stated above is not specific enough 
for a firm cytologic diagnosis, unless characteristic 
Verocay bodies can be observed. Unfortunately, these 
structures are more often present in benign than in ma-
lignant schwannoma.

Immunocytochemistry 
Positivity for S100 protein may indicate malignant schwanno-
ma differentiating from other spindle cell sarcomas.

12.3.5.2  Pleomorphic Sarcomas

12.3.5.2.1  Malignant Fibrous Histiocytoma/
Undifferentiated Pleomorphic Sarcoma  
[43, 69] (Fig. 12.36)
zz Malignant fibrous histiocytoma (MFH) is a pleomorphic 
sarcoma, usually composed of spindle cells. It is the most 
common malignant soft tissue tumor in late adult life. The 
histogenesis of this tumor is still controversial. In the fu-
ture, the diagnosis MFH will most likely be replaced by a 
new tumor classification based on immunocytochemical, 
molecular biological, and ultrastructural findings [6, 46] 
(see also Sect. 17.2.5, p. 1095).
zz The classic subtypes of MFH that have been described 
histologically are [26]: 

−−  Pleomorphic variant.
−−  Myxoid variant.
−−  Giant cell variant.
−−  Inflammatory variant.
−−  Angiomatoid variant.

Microscopic Features
{{ The two main cell types of pleomorphic MFH are:

−− The large polymorphic and bizarre histiocyte-like 
cell type, mono- and multinucleated.

−− The atypical fibroblast-like cell type. 
{{ Phagocytotic activity (ingestion of debris, leukocytes, 
red blood cells) of the highly atypical histiocytoid tu-
mor cells and multinucleated giant cells is characteris-
tic of pleomorphic MFH. 

Differential Diagnosis
zz MFHs share morphologic patterns with a number of other 
sarcomas such as pleomorphic liposarcoma, pleomorphic 
rhabdomyosarcoma, and leiomyosarcoma.
zz The tumor may also be confused with Hodgkin disease 
(Fig. 12.36).
zz Myxoid liposarcoma and leiomyosarcoma should be con-
sidered in cases of low-grade MFH, which is composed of 
fibroblast- and histiocyte-like cells scattered in a myxoid 
background .

12.3.5.2.2  Pleomorphic Liposarcoma [68]
Pleomorphic liposarcomas rarely occur in the retroperitoneal 
area, unlike the myxoid and well-differentiated variant of li-
posarcoma.

Microscopic Features and Differential Diagnosis
{{ Lipoblasts with their sharply defined cytoplasmic fat 
vacuoles and the eccentrically located scalloped nuclei 
are suggestive of pleomorphic liposarcoma (histiocy
toid cells of MFH exhibit a foamy and finely vacuola
ted cytoplasm as compared to the cells of pleomorphic 
liposarcoma). But in many cases, it is difficult or  
impossible to distinguish between pleomorphic lipo-
sarcoma and pleomorphic MFH. 

According to the subtype, other differential diagnostic con-
siderations include myxoid fibrosarcoma, extraskeletal my
xoid chondrosarcoma [37], and chordoma.

12.3.5.3  Round Cell Sarcomas

zz Round cell liposarcoma occurring in adult patients may be 
confused with other round cell tumors [67] (Fig. 12.37).
zz Two types of round cell sarcoma occurring in infancy and 
childhood have to be mentioned, namely embryonal rhab-
domyosarcoma and extraskeletal Ewing sarcoma. Em-
bryonal rhabdomyosarcoma is infrequently encountered 
in the retroperitoneal space, whereas Ewing sarcoma 
chiefly occurs in retroperitoneal and paravertebral areas.
Both neoplasms belong to the group of small round cell 
tumors. Their diagnostic and differential diagnostic fea-
tures are presented in Sect. 12.1.10.2.2 “Wilms Tumor,” 
p. 743, including a table with all small cell tumors (Table 
12.1.1) and references. 
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12.3.5.4  Chordoma (Fig. 5.71)

Chordoma arises from remnants of the primitive notochord, 
the notochord forms the early spine in the early stages of fe-
tal development. These tumors are slow-growing and locally 
aggressive, predominantly found in people aged between 40 
and 70 years. The tumors are most often located in the sacro-
coccygeal or skull base area, but unusually they can occur 
throughout the spine. Spreading to other organs is possible, 
especially to the lungs.

Further information, cytologic features and references are 
provided in Sect. 5.2.3.5, p. 464. 

12.3.6  Malignant Lymphoma [17, 55, 72]

zz Overt or presumed malignant lymphoma is one of the 
most frequent indications for FNAB of retroperitoneal 
masses and enlarged retroperitoneal lymph nodes. 
zz The majority of retroperitoneal lymphoid tumors are non-
Hodgkin lymphomas. The initial retroperitoneal presenta-
tion of Hodgkin lymphoma is rare. 
zz Indications for FNAB of enlarged retroperitoneal lymph 
nodes are:

−− Initial affirmation or exclusion of a malignant lympho-
ma as a triage in patients with equivocal clinical and 
imaging results.

−− Definite lymphoma diagnosis in patients whose condi-
tion is too poor for surgical biopsy.

−− Staging of lymphoma.
−− Regrading of lymphoma in relapsing tumors. 
−− History of malignant tumor: confirmation or exclusion 

of recurrence or metastases or of a second primary neo-
plasm.

−− Residual or recurrent masses, synchronous or meta-
chronous to therapeutic regimes.

zz For a detailed description of the cytomorphology of vari-
ous lymphoma entities, ancillary methods on cytologic 
material and differential diagnostic considerations see 
Sect. 15.3, “Lymph Nodes: Malignant Lesions,” p. 950.

12.3.7  Germ Cell Tumors [4, 22, 40]

zz Germ cell tumors are sporadically encountered in FNABs 
of the retroperitoneum. Most tumors represent metastatic 
disease of primary germ cell tumors in both testes and 
ovaries. Primary extragonadal germ cell tumors of the ret-
roperitoneum rarely occur.
zz Malignant germ cell tumors may be composed of varied 
cell types, which are characterized by their immunocyto-
chemical properties.

12.3.7.1  Seminoma [19, 45] (Fig. 12.38)

Seminoma is the most common malignant germ cell tumor. 
Morphologically identical tumors in the ovaries are denomi-
nated dysgerminoma.

Microscopic Features and Differential Diagnosis
{{ Aspirates mainly consist of large single tumor cells in-
terspersed with mature lymphocytes. 
{{ Tumor cells are rounded and characterized by a large 
single nucleus exhibiting an irregularly wrinkled mem-
brane and a prominent central nucleolus. 
{{ The cytoplasm is clear and the border is well-defined 
with characteristic intermittent double-contours and 
thickenings.
{{ High N/C ratio. 
{{ Frequent necrotic debris and rare epithelioid cells.

Seminoma is most likely confused with large-cell lymphoma 
of the blastic type. Still, the overall pattern and cytoplasmic 
features are sufficiently characteristic to render a final diag-
nosis in virtually all cases (more information is provided in 
Sect. 2.4.3.6.2, p. 214).

12.3.7.2  Embryonal Carcinoma and Endodermal 
Sinus Tumor (Yolk Sac Tumor)  
[1, 29, 56] (Figs. 2.104 and 12.39) 

It may be difficult to separate these two neoplasms from each 
other in fine-needle aspirates [1].

12.3.7.2.1  Embryonal Carcinoma (Fig. 2.104)
{{ The tumor cells are very large and anaplastic. The large 
cytoplasmic bodies are devoid of distinct membranes; 
thus tumor cell arrangement mainly occurs in syncytial 
groups. 
{{ Variable nuclear size and shape including multiple 
prominent nucleoli, coarse and clumped chromatin. 
{{ Multinucleated giant cells may be observed.

12.3.7.2.2  Yolk Sac Tumor 
{{ In comparison to embryonal carcinoma, the tumor cells 
may exhibit less pronounced pleomorphism, denser 
clustering into papillary and acinar formations, and mi-
nor cytoplasmic vacuolization. 
{{ Intracytoplasmic and extracellular eosinophilic bodies 
may be found (Fig. 12.39A). 

12.3.7.3  Choriocarcinoma [21, 36] (Fig. 12.40)

Choriocarcinoma occurs as a gonadal tumor or as a uterine 
cancer typically associated with pregnancy. Nongestational tu-
mors are frequently composed of various germ cell elements.
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Choriocarcinoma is composed of two different cell types:
{{ Syncytiotrophoblasts are pleomorphic multinucleated 
giant cells. The nuclei are bizarrely shaped and hyper-
chromatic containing large nucleoli (Fig. 12.40A).
{{ Cytotrophoblasts are large to medium-sized rounded 
cells. The nuclei are irregular and coarsely structured; 
the cytoplasm is sharply outlined. High N/C ratio (Figs. 
12.40A and 12.40B).

12.3.7.4  Teratomas (Figs. 2.91 and 12.41)

The teratoma is composed of tissue elements derived from 
the three germ layers. The tissue components and corres
ponding cells are in various stages of maturation. The poten-
tial tumor behavior depends on the grade of cellular dedif-
ferentiation.

Caution
zz Retroperitoneal metastasis of a successfully treated 

gonadal germ cell tumor may occur after a long dis-
ease-free interval.
zz Immature tumor elements of a gonadal teratoma 

may be destroyed by cytotoxic drugs and irradiation 
therapy.  As a consequence, the well-differentiated 
tumor fraction – mainly well-differentiated squa-
mous cancer cells – can be the only secondary tumor 
manifestation. 

12.3.7.5  Immunocytochemistry of Germ Cell 
Tumors (Figs. 12.38D, 12.39B, 12.39C)

Table 12.3.2 shows the appropriate panel of immunocyto-
chemical stains, which has shown to be helpful in differenti-
ating between common germ cell tumors. The cytoplasmic 

immunoreactivity is typical for each marker indicated. Fur-
ther immunocytochemical stainings, which could be diag-
nostically helpful, are discussed in the literature [34, 45]. 

12.3.8  Metastases 

General Comments
zz Transcutaneous- and endosonographic-guided FNAB is in 
many cases used for staging metastatic disease in the retro-
peritoneal space. Image-guided aspiration is particularly 
important in order to avoid invasive diagnostic surgery.
zz Malignoma of the pelvic organs predominantly metasta-
size to pelvic and paraaortic lymph nodes; metastases of 
carcinoma of the ovary, uterine cervix, endometrium, 
prostate, and urinary tract are frequently diagnosed by 
means of FNAB. 
zz Cytologic appearance and immunocytochemical features 
of metastases are similar to their primary counterparts. 
They are documented in the literature or in distinguished 
textbooks [15, 66], and discussed in varied chapters of 
this book; see Sects. 9.2.6, Table 9.2.1, p. 610, and 
15.3.24, Table 15.3.3, p. 978. 

Selected differential diagnostic problems are briefly dis-
cussed:

12.3.8.1  Squamous Cell Carcinoma

Secondary retroperitoneal squamous cell carcinoma origi-
nates predominantly from uterine and vaginal tumors, less 
often from lung cancer. The differential diagnostic challenge 
of nonkeratinizing squamous cell carcinoma comprises ma-
lignant melanoma, spindle cell and round cell sarcoma, round 
cell or spindle cell tumors of the kidney, and other cancers.

Table 12.3.2  Immunostains for common types of germ cell tumors

Tumor entity PLAP AFP HCG CK Others

Seminoma ++ (+) (+) CD117 (c-kit) in tumor cells 
CD 45 +++ in background lymphocytes

Embryonal carcinoma ++ + +++

Endodermal sinus tumor + +++ ++

Choriocarcinoma ++ +++ ++

Syncytiotrophoblastic giant cells  
(admixed to other cell types)

++ +++ ++

Teratoma* (+) +

Semiquantitative scoring: 	 + to +++ a variable percentage of cells stain positively 
			   (+) negative, or weak positive staining in a few cells
Abbreviations: PLAP, placental alkaline phosphatase; AFP, alpha-fetoprotein; HCG, human chorionic gonadotropin; CK, cytokeratin; LCA, 
leukocyte common antigen 
* Supplemental immunopositivity is dependent on the germinal tissue components
Organ-specific mature tissue stains positively with corresponding markers (CEA, CKs, TTF1, thyroglobulin, etc.) 
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12.3.8.2  Adenocarcinoma 

Retroperitoneal metastases may derive from tumors of the 
prostate, endometrium, gastrointestinal tract, ovaries, breast, 
and others. Most of these metastases will exhibit characteris-
tic cytomorphologic and immunocytochemical features.

12.3.8.3  Large-Cell Tumors

In retroperitoneal FNABs, large-cell tumors presenting with 
loose cell clusters and abundant single cells should give rise 
to a suspicion of: 

−− Dedifferentiated adenocarcinoma or squamous cell carci-
noma.

−− Transitional cell carcinoma.
−− Tumors of the kidney and adrenals.
−− Germ cell tumors.
−− Poorly differentiated round cell sarcoma.
−− Large-cell malignant lymphoma.
−− Melanoma.
−− Chordoma.
−− Other cancers may be a possibility.

12.3.8.4  Tumors with Myxoid / Mucinous 
Background

This tumor group is challenging, particularly in view of cy-
tologic samples that originate from the sacral bone, perisac
ral soft tissue, and vertebra [5, 33, 47]. 
The group includes:

−− Metastatic mucinous adenocarcinoma.
−− Chordoma (see Sect. 11.3.3.6.2, p. 710).
−− Myxoid ependymoma.
−− Extraskeletal myxoid chondrosarcoma.
−− Other rare primary and secondary tumors with myxoid / 

mucoid features.
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Fig. 12.30A–C  Idiopathic retroperitoneal fibrosis.
A 57-year-old woman presented with bilateral hydronephrosis. Clinical symptoms and labo-
ratory investigations indicated retroperitoneal fibrosis. Image-guided FNAB of the retroperi-
toneal mass was performed and direct smears were Pap-stained. 
Cytology substantiated the clinical diagnosis.
A Fibroblasts, fibrocytes, histiocytes, and lymphocytes occur within compact fibrosclerotic 
mesenchymal tissue, indicating active fibrotic disorder (high magnification). B Another detail 
shows thick sclerotic bundles encasing fibrocytes. C Mesothelial fragments as a contaminant 
from the needle tract: transabdominal ventrodorsal needle passes provided tissue fragments 
from retroperitoneal fibrosis accompanied by numerous mesothelial cell sheets. High micro-
scopic magnification shows a flat but overlapping sheet of activated mesothelial cells that 
could be misinterpreted as well-differentiated adenocarcinoma.

Fig. 12.31  Leiomyoma.
FNAB of a retroperitoneal nodule in an elderly woman provided paucicellular cytologic 
smears.
Cytology: A few tissue microfragments consisting of fusiform cells embedded in a compact 
fibrillary background suggested a tumor of neurogenic or myogenic origin. Immunocyto-
chemistry was not performed due to lack of adequate cytologic material (direct smear, Pap 
stain, lower magnification).
Tissue diagnosis (surgical biopsy): Leiomyoma.

Fig. 12.32A, B  Myxoid liposarcoma.
Example of a low-grade myxoid liposarcoma (FNAB, direct smear, Pap stain).
Cytologic and histologic diagnosis: Myxoid liposarcoma.
A High magnification demonstrates small round and fusiform cells set in a myxoid back-
ground. Small lipoblasts (arrow) and large mature adipocytes (arrowheads) are also present. 
B High magnification showing accumulation of lipoblasts, which are characterized by varied 
size, eccentrically positioned atypical nuclei, and cytoplasmic fat vacuoles (arrows).
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Fig. 12.33  Low-grade leiomyosarcoma.
Loosely arranged spindle cells showing abundant elongated cytoplasm. Nuclei are blunt 
ended and monomorphic except for a certain variation in their size, and coarse granular chro-
matin (FNAB, conventional smear, Pap stain, high magnification).

Figs. 12.34 and 12.35 High-grade leiomyosarcoma.
Conventional FNA smears (Pap stain) exhibiting cytologic details and immunocytochemical 
characteristics.

Fig. 12.34  (case #1) High magnification shows densely crowded tumor cells and distinct 
syncytial cytoplasm. The pleomorphic nuclei exhibit coarse chromatin and pronounced nuc
leoli.

Fig. 12.35  (case #2) Immunostaining for alpha smooth muscle actin is useful to separate 
leiomyosarcoma from other spindle cell tumors (Pap-prestained conventional smear). 

Fig. 12.36  Malignant fibrous histiocytoma/undifferentiated pleomorphic sarcoma.
Fine-needle aspiration cytology of a pleomorphic malignant fibrous histiocytoma (MFH) in 
an elderly woman shows huge multinucleated giant cells (lower left) and small mononuc
leated pleomorphic cells (arrows) embedded in a sanguineous background (direct smear, Pap 
stain, high magnification). 
Tentative cytologic diagnosis: High-grade sarcomatous neoplasia comprising giant cells. 
Comment: The giant cells closely resemble Reed-Sternberg cells, giving rise to diagnostic 
dilemmas. Note the cellular background, which is completely different in MFH as compared 
to Hodgkin lymphoma.
Histologic diagnosis: Pleomorphic MFH.

Fig. 12.37  Round cell liposarcoma.
This tumor entity as demonstrated at high magnification (direct smear, Pap stain) should be 
differentiated from small round blue cell tumors, non-Hodgkin lymphoma, undifferentiated 
carcinoma, and other neoplastic lesions. Immunocytochemical work-up is indispensable in 
order to reach a useful diagnosis.
Cytology: Lymphoma and carcinoma could be excluded by negative immunoreaction for 
CD45 and Lu-5 (not shown); nevertheless, the cytologic diagnosis remained inconclusive.
Tissue diagnosis: Biphasic liposarcoma, myxoid and round cell variant.
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Fig. 12.38A–D  Seminoma.
A 48-year-old man with a positive history of testicular seminoma presented with a retroperi-
toneal tumor mass. Image-guided FNAB was required by the physician in order to exclude 
a second primary tumor. Direct smears were prepared and Pap-stained. A Characteristic dual 
population depicted at low magnification: isolated large neoplastic cells along with small 
lymphocytes. Pay attention to degenerating tumor cells with apoptotic nuclei that are dif-
ficult to differentiate from small lymphocytes (arrows) by standard cytology (see also C). 
B High magnification is focused on the morphologic key features of single tumor cells. Note 
sharply defined cytoplasmic margins frequently associated with double contours (arrows). 
C Immunostaining for CD45 highlights the lymphoid population; the procedure is helpful in 
differentiating between lymphocytes and lymphocyte-mimicking apoptotic tumor cell nuclei 
(arrows) (Pap-prestained direct smear). D Immunocytochemistry: tumor cells are decorated 
using an antibody for placental alkaline phosphatase (Pap-prestained direct smear). 



79312.3  Retroperitoneum	�

12.38D12.38C

12.38B12.38A



11

12
12

794 Chapter  12    Kidney, Adrenal Glands, Retroperitoneum

Fig. 12.39A–C  Embryonal carcinoma and endodermal sinus tumor.
FNAB of a tumor located in the retroperitoneal space of a 30-year-old man (conventional 
smears and liquid-based preparations, ThinPrep).
Cytologic diagnosis: Cytomorphology and immunocytochemical results indicate endoder-
mal sinus tumor.
Histologic diagnosis: Embryonal carcinoma associated with areas of endodermal sinus tu-
mor.
A High magnification shows fairly monomorphic medium-sized to large tumor cells ar-
ranged in compact clusters. The nuclei are glassy and the chromatin is unevenly distributed. 
Tumor cells occasionally surround translucent hyaline globules (direct smear, Pap stain).  
B Tumor cells exhibit strong immunopositivity for pancytokeratin (Lu-5, Pap-prestained 
ThinPrep specimen). C Alpha-fetoprotein is merely exhibited in well-preserved tumor cells 
(Pap-prestained ThinPrep specimen). The positive staining results for placental alkaline 
phosphatase is not shown.

Fig. 12.40A, B  Choriocarcinoma.
A 19-year-old man presented with a large tumor mass in the upper retroperitoneal compart-
ment. Image-guided FNAB was performed in order to achieve a preliminary diagnosis in a 
concerned young patient in poor condition. Direct smears were Pap-stained.
Tentative cytologic diagnosis: Pleomorphic large-cell carcinoma (possibly of germ cell ori-
gin). Immunocytochemistry was not performed for technical reasons.
Tissue diagnosis on the occasion of an autopsy (the patient died shortly after the initial diag-
nostic evaluations): Choriocarcinoma.
A A multinucleated syncytiotrophoblast (lower left) is shown at high magnification. B Cyto-
trophoblasts are arranged in compact three-dimensional clusters. Note nuclear polymorphism 
and occasionally sharply defined cytoplasmic margins (high magnification). 

Densely clustered cytotrophoblasts exhibiting syncytial cytoplasm (missing sharply 
outlined borders) are difficult to differentiate from syncytiotrophoblasts (arrows in Fig. 
12.40B).

Fig. 12.41  Teratoma.
A female newborn presented with a cystic sacrococcygeal teratoma. Cyst content was samp
led by FNAB. Direct smears from the sediment were Pap-stained. Higher magnification 
shows a similar appearance of the cell population as seen in ganglioneuroblastoma: atypical 
small to medium-sized immature cells and large cells of the immature ganglion cell type 
exhibiting multiple vague cytoplasmic processes (arrows). DNA quantitation using image 
cytometry yielded an euploid-polyploid histogram (not shown).
Cytologic diagnosis: Cell population originating from immature neuroectodermal tissue con-
sistent with immature teratoma.
Tissue diagnosis (tumorectomy): Cystic and solid teratoma – cerebral glial tissue outweigh-
ing by far components of other embryonic germ layers. 



79512.3  Retroperitoneum	�

12.4112.40B

12.40A12.39C

12.39B12.39A



Urinary Tract

13.1 	 Urinary Tract: Introduction, Sampling and Preparation, Ancillary Studies .  .  .  . 	 799
13.1.1 	 Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 799
13.1.2 	 Sampling Techniques .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 800
13.1.3 	 Sample Preparation . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 800
13.1.4 	 Ancillary Studies  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 800
13.1.5 	 Further Reading .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 804

13.2 	 Urinary Tract: Normal and Metaplastic Findings, Atypias, Benign Lesions  
	 and Benign Tumors, Inflammation/Infections .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 808
13.2.1 	 Normal Cytology and Metaplastic Lesions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 808
13.2.2 	 Cell Degeneration and Reactive/Reparative Atypia .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 810
13.2.3 	 Benign Urothelial and Nonurothelial Lesions and Benign Tumors .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 812
13.2.4 	 Inflammation, Infections, and Granulomatosis .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 813
13.2.5 	 Further Reading .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 816

13.3 	 Urinary Tract: Precancerous Urothelial Lesions, Malignant Lesions .  .  .  .  .  .  .  .  .  .  . 	 830
13.3.1 	 Urethra: Malignant Neoplasms .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 830
13.3.2 	 Bladder, Ureter, and Renal Pelvis: Interaction of Precancerous  .
	 and Invasive Urothelial Lesions .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 831
13.3.3 	 Bladder, Ureter, and Renal Pelvis: Precancerous Urothelial Lesions .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 832
13.3.4 	 Bladder, Ureter, and Renal Pelvis: Papillary Transitional Cell Carcinoma  .  .  .  .  .  .  .  .  .  .  . 	 833
13.3.5 	 Bladder, Ureter, and Renal Pelvis: Invasive Nonpapillary Transitional  .
	 Cell Carcinoma  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 835
13.3.6 	 Bladder, Ureter, and Renal Pelvis: Other Primary Cancers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 835
13.3.7 	 Carcinoma of Adjacent Organs Invading the Urinary Collecting System .  .  .  .  .  .  .  .  .  .  . 	 836
13.3.8 	 Rare Nonurothelial Primaries .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 837
13.3.9 	 Further Reading .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 838

13

Synopsis and Algorithms 
13.2 	 Urinary Tract: Normal and Metaplastic Findings, Degenerative and Reactive  	  
	 Atypias, Benign Lesions, Benign Tumors, Inflammation/Infections  .  .  .  .  .  .  .  .  .  .  . 	 1215
13.3 	 Urinary Tract: Urethral Neoplasms, Precancerous Urothelial Lesions,  
	 Papillary Transitional Cell Carcinoma, Other Primary Carcinomas,  
	 Carcinomas invading the Urinary Collecting System .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 1220

Spieler/Rössle, Nongynecologic Cytopathology. A Practical Guide. Essentials of Diagnostic Pathology,�
DOI 10.1007/978-3-642-24719-4_13, © Springer-Verlag Berlin Heidelberg 2012





799

Section 13.1 
Urinary Tract 

Introduction

Sampling Techniques

Sample Preparation

Ancillary Studies

2c 4c 6c 8c 10c 12c 14c 16c 18c 20c

13.1.1  Introduction

13.1.1.1  Screening for Bladder Cancer

Screening programs for bladder cancer and its precursor 
(dysplasia and carcinoma in situ) by means of urine samples 
have been infrequently reported in the literature. Programs 
have been carried out on individuals considered at high risk, 
such as industrial workers exposed to defined toxic agents, 
drug abusers, heavy smokers, and populations with high in-
cidence of Schistosoma hematobium infections (Bilharzio-
sis) [15, 32, 33, 53]. There is poor evidence that early detec-
tion has a considerable impact on the length of survival in 
screened populations [30].

Cytology screening may become more efficient in combi-
nation with molecular analysis (UroVysion FISH test and dip 
stick urine chemistry analyzers) [53].

13.1.1.2  Examination of Symptomatic Patients 
and Sampling Techniques

zz Hematuria is the most common symptom in patients with 
bladder cancer. All patients with gross hematuria, and pa-
tients with microscopic hematuria above 50 years of age 
need a full investigation [1]. Protocol of investigation 
may include urine cytology, upper tract imaging, flexible 
cystoscopy comprising biopsies, cytologic examination 
of washings and brushings, auxiliary tests such as flow 
and image cytometry, and molecular pathology. 

zz Studies suggest that routine urine cytology has poor per-
formance and should not be used routinely in patients 
with hematuria [13, 58]. Voided urine has a high specifi
city and sensitivity for nonpapillary and in-situ urothelial 
carcinoma (up to 100%), but it yields poor diagnostic re-
sults for low-grade neoplastic disorders due to sparse cel-
lular shedding and minor cellular atypia [37, 46].

13.1.1.3  Tumor Recurrence and Tumor Follow-Up

zz Urothelial carcinoma is known to have the highest recur-
rence rate of any carcinoma type in the urinary system. 
Continuous cytologic follow-up is mandatory during the 
entire life span of patients treated for urothelial cancer of 
the lower and upper urinary tract. 
zz It has been shown that metachronous urothelial neoplasms 
frequently occur and that excisional treatment of a low-
grade papillary neoplasm does not preclude synchronous 
intraurothelial precancerous lesions such as urothelial 
dysplasia and carcinoma in situ [24, 28]. 
zz Both low-grade papillary urothelial tumors and solid car-
cinoma of the bladder also show a tendency for recurrence 
in the ureter and renal pelvis. 
zz Cytology has the great advantage that cell sampling in-
cludes the entire urothelium, permitting detection of pa-
tients with carcinoma in situ and cystoscopically occult 
neoplasia. High-grade intraurothelial neoplasia is identi-
fied in a high percentage using cytologic techniques. 
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Caution
Positive urinary bladder cytology together with nega-
tive cystoscopic and bioptic findings should trigger ma-
jor investigations for urothelial neoplasia particulary in 
the upper urinary tract.

13.1.2  Sampling Techniques 

13.1.2.1  Voided Urine

Voided urine is the method of choice for screening programs 
and for diagnostic purposes in men, whereas catheterized 
urine is preferred in female patients. Voided urine has a high 
specificity and sensitivity for nonpapillary and in-situ uro-
thelial carcinoma (up to 100%), but it yields poor diagnostic 
results for low-grade papillary neoplastic disorders and low-
grade dysplasia due to faint cellular shedding [37, 46].
zz Voided urine is valuable basic material for cytodiagnos-
tics if the cells are well preserved. Thus, the following 
approach is recommended:

−− Discard first urine in the morning.
−− Hydration of the patient.
−− Collect second urine.
−− The fresh sample has to be processed within 2 h in the 

cytologic laboratory. Urine samples may be stored in a 
refrigerator at 4° for at most 24 h in cases with delayed 
laboratory processing; in this setting, cells show minor 
degeneration and are sufficiently well preserved for di-
agnostic purposes. Prompt fixation of the fresh sample 
by collecting in an equal amount of fixative, for examp
le 50% alcohol, is another possibility for good preser-
vation of the cellular morphology.

zz Collection of multiple successive morning specimens is 
debatable. A first specimen with satisfactory cellularity 
will generally be reliably diagnostic.

13.1.2.2  Direct Sampling 

13.1.2.2.1  Washings of Bladder, Ureter, and Renal 
Pelvis
zz Washings of the bladder is highly recommended when-
ever cystoscopy is performed. Irrigation cytology speci-
mens contain more single cells and cell clusters than voi
ded urine, and cell degeneration tends to be minimal.
zz In addition to bladder irrigation, washings of ureters and 
renal pelves can be achieved if the primary lesion is sus-
pected in these areas. Patients having undergone surgery 
for malignant bladder tumor may benefit from periodic 
examination of ureteral and pelvic washings. The material 
can be obtained by retrograde catheterization or flexible 
ureterorenoscopy [5]. Compared to voided urine, cytodi-
agnostic accuracy is increased using these methods.

zz The irrigation fluids from different compartments of the 
urinary tract should always be separately collected and 
transferred in discrete vials to the laboratory.

13.1.2.2.2  Washings of the Urethra
zz Primary carcinoma of the female and male urethra are ex-
ceedingly uncommon; therefore routine cell sampling for 
early diagnosis is not indicated. 
zz Patients who have undergone radical cystectomy for ma-
lignant bladder tumor are proposed long-term follow-up 
by periodic examination of urethral washings [52]. 
Urethral washing cytology is reported to benefit selected 
individual patients, but there seems to be no statistical 
survival difference in patients followed or not followed 
by urethral washings [35, 40].

13.1.2.2.3  Urinary Conduit (Ileal Bladder) 
Tumor patients who have undergone radical cystectomy fol-
lowed by urinary conduit must be controlled by periodic exa
mination of the neobladder by cytologic evaluation of urine 
and/or washings. Urothelial carcinoma in situ seems to de-
velop most of all at the neobladder anastomoses [29, 44]. 

13.1.2.2.4  Urinary Tract Brushing 
If circumscribed lesions are endoscopically detected, target-
ed brushing can be performed. Brush cytology is a more spe-
cific sampling method than irrigation or voided urine [6, 20].

13.1.3  Sample Preparation 

zz Direct smears from the cell button are recommended in 
cases with clearly discernible sediment after centrifugation. 
zz Samples with low cellularity should instead be processed 
by cytocentrifugation. 
zz Thin-layer preparation by means of a special processor is 
not necessary for urinary samples. 
zz Routine cell-block preparations are not recommended in 
urinary cytology because urine cytology specimens rarely 
contain enough material for preparation of cell blocks. 
Still, cell blocks may occasionally be prepared from 
washings and brushings that yield large amounts of sedi-
ment or contain tissue fragments and clots.
zz Slides are preferably fixed in an alcohol-based fixative; a 
spray fixative can be used as well. Slides are best stained 
according to the Papanicolaou (Pap) technique. 

13.1.4  Ancillary Studies 

Ancillary studies can be performed with reliable results on 
each type of cytologic sample from the urinary collecting 
system. 
zz Special studies are particularly useful in order to assess 
premalignancy and malignancy on cells with undeter-
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mined changes at primary investigation and in the follow-
up of patients treated for urothelial cancer. 
zz Furthermore, it is important having appropriate tools 
available to confirm a positive cytological diagnosis in 
cases where endoscopic, imaging, and histologic studies 
provide negative results. 
zz Metastatic disease from distant organs into the urinary 
system can be clarified by an appropriate set of immuno-
diagnostic markers.
zz Performance of varied ancillary methods such as mor-
phology-based assays, biochemical tests, and molecular 
markers has been studied by several authors. Some of the 
procedures have received acceptance by urologists as a 
helpful supplement for the management of their patients; 
however, standardization has not yet been achieved [21, 
45, 59].

13.1.4.1  Immunocytochemistry 

Morphologic features are able to distinguish between poorly 
differentiated urothelial carcinoma and nonurothelial cancer 
in most cases. Overlapping cytomorphology may occur, 
making the determination of the site of origin difficult, par-
ticularly against prostate cancer.

In cytologic cases with equivocal diagnostic outcome re-
garding urothelial versus prostatic cancer, we prefer a pri-
mary antibody panel comprising three antibodies (AB):

−− PSA (prostate-specific antigen): positive cytoplasmic re-
activity in nearly all prostate cancers (PC) and negative in 
urothelial carcinoma (UC).

−− PAP (prostate acid phosphatase): strongly expressed in 
PCs and negative in UCs.

−− Cytokeratin 7: Positive in a majority of UCs. PCs exhibit 
negative immunoreactivity except for occasional positi
vity on single carcinoma cells.

Further evaluation of ABs and AB panels and a review of the 
literature are provided in a recent paper by Hammerich and 
colleagues [26]. 

A synopsis of the most useful markers which differentiate 
UC from PC are shown in Table 13.1.1. 

Application of biochemical markers in order to identify 
other invading tumors (apart from prostate cancer) and rare 
secondary tumors to the urinary system is discussed in Sects. 
13.3.7, p. 836 and 13.3.8, p. 837.

13.1.4.2  Quantitative DNA Cytometry

General Comments 
zz Parameters determined by static DNA image cytometry 
(ICM DNA) appear to be valuable in predicting both 
overall survival and progression-free survival and may be 
useful in addition to the classic parameters of stage and 
grade. DNA image analysis improves diagnostic sensiti
vity in transitional cell cancer, especially in superficial 
carcinoma compared with cytodiagnosis alone.
zz Complementary to urine cytology (voided urine and 
washings from lower and upper urinary tract), image cy-
tometric ploidy analysis is a reliable method [2, 3, 7, 9, 
11, 12, 36, 39,43, 48, 54, 56]:

−− To differentiate between reactive cell atypia, dysplastic 
lesions and low-grade papillary transitional cell carci-
noma respectively.

−− To confirm a cytologic diagnosis of primary bladder 
cancer.

−− To predict tumor recurrence.
−− To estimate biological behaviour in recurrent neo-

plasms.
zz In contrast to flow cytometry (FCM), static cytometry has 
great advantages as to DNA evaluation:

−− It can be performed on routine cytologic smears.

Table 13.1.1  Immunopanel: urothelial carcinoma versus prostate carcinoma

Urothelial carcinoma Prostate carcinoma

EMA epithelial membrane antigen + −

CK7 + −

P63 + / − 0

TM thrombomodulin + / − 0

CK5/6 high molecular weight cytokeratin + / − 0

EpCam − / + +

CD57 − +

PSA 0 + / −

PAP 0 +

NKX3.1 0 +

Prostein 0 +

+  most tumor cells positive      −  variable positivity       0  always negative



11

11

13

802 Chapter  13    Urinary Tract

−− Reliable results can be achieved measuring smaller 
numbers of cells as compared to FCM.

−− A relevant ploidy status can be determined in tumors 
with a low number of aneuploid cells.

−− The relevant cells can be discriminated visually and 
analyzed selectively (Fig. 13.37).

−− Individual cells can be relocated and remeasured. 
zz Several studies refer to the performance of flow cytomet-
ric DNA analyses, or compare flow and image cytometry 
technique in order to find out advantages and disadvan-
tages of each method [3, 8, 19, 22, 42, 43, 55]. Comple-
mentary use of ICM and FCM may be suitable in equivo-
cal cases [4]. Image cytometry and flow cytometry may 
also be applied to single cell suspensions from unfixed 
and paraffin-embedded tumor tissue [3]. Feulgen-stained 
imprints are also suited as basic material for cytometric 
analyses [41, 50].
zz Discrepant ploidy patterns can be achieved from cells of 
the same urothelial cancer using DNA image cytometry. 
The discrepancy may be due to tumor heterogeneity and is 
of clinical significance. DNA assessments on both wash-
ings and imprints directly obtained from the tumor would 
solve the problem in many cases [50].
zz Diagnostic sensitivity of image cytometry can be in-
creased by a combination of various DNA parameters. 
zz A state of the art paper of DNA image cytometry on blad-
der cancers has recently been published by Palmeira and 
coworkers [42].

13.1.4.2.1  Interpretation of DNA Measurement
At our institution, cytometric studies have predominantly 
been performed on cells obtained from urinary tract wash-
ings. The DNA histogram was found to be a stable and repro-
ducible tumor characteristic; the following algorithm has 
proved to be consistent for DNA interpretation using Feul-
gen-restained routine smears:

DNA diploidy: 
1.8c ≤ DNA index of the stemline (SL) ≤ 2.2c 
DNA polyploidy: 
1.8c ≤ SL ≤ 2.2c,  and 3.6c ≤ SL ≤ 4.4c, and 7.4c ≤ SL≤ 
8.6c.  No 9c exceeding events
DNA tetraploidy: 
3.6c ≤ SL ≤ 4.4c.  The remaining  nuclei show varied 
quantitative  DNA distribution 	 patterns.
DNA aneuploidy: 
1. 	aneuploid SL: SL < 0.9c, or 1.1c < SL < 1.8c, 

or  2.2c < SL < 3.6c, or  SL > 4.4c 
2. 	> 15% of all cells measured exhibit varying aneuploid 

DNA values. 
3. 	at least two cells with DNA values > 9c

A stemline contains more than 20% of all cells measured.

13.1.4.2.2  Comments on Cytometric DNA Results 
zz Single-cell and stemline interpretation follow the stan-
dards of the 2001 consensus report of the European Soci-
ety for Analytical Cellular Pathology for ICM DNA [27]. 
zz A diploid stemline corresponds to a benign cell population, 
but low-grade urothelial neoplasia and dysplasia can not 
be ruled out.
zz A polyploid histogram is consistent with reactive cellular 
atypias or virus-induced nuclear changes (Figs. 13.19 and 
13.20). But again, low-grade urothelial neoplasia is not 
definitely ruled out. An additional UroVysion FISH test 
should urgently be applied to clinically and cytologically 
equivocal cases (see Sect. 13.1.4.3, p. 803).
zz Our experience has shown that a pronounced tetraploid 
DNA stemline along with single cells exhibiting varied 
quantitative DNA distribution patterns is highly sugges-
tive of malignancy. Generally, such a histogram is associ-
ated with superficial and invasive low-grade neoplasms 
[10, 34] (Figs. 13.22, 13.23, 13.33). However, the phe-
nomenon of DNA tetraploidy should be interpreted with 
caution, particularly in cytologically negative cases; it 
may rarely be found in patients without cystoscopic or 
cytologic/histologic evidence of neoplasia. 
zz The results of large series show that a high percentage of 
high-grade transitional cell tumors are aneuploid and that 
the detection of aneuploidy can usually be accepted as an 
objective marker for malignancy.

Caution
DNA aneuploidy may act as a false-positive indicator of 
malignancy in cases with genomic alterations that are 
caused by radiation therapy, chemotherapeutic agents, 
and viral infection.

13.1.4.2.3  Indications for ICM DNA
We would like to emphasize that DNA ploidy assessment is 
of great value in routine urinary cytology practice. 

At our institution, we have successfully applied the meth-
od for more than a decade. The purpose of ICM DNA analy-
sis in primary tumor diagnosis and in tumor follow-up is as 
follows: 

−− Conspicuous nuclear atypia but ambiguous features of 
malignancy (in cases with inflammation, lithiasis, among 
other disorders) (Figs. 13.22 and 13.23).

−− Highly atypical or malignant cells but absence of a cysto-
scopic and/or clinical correlate (occult carcinoma in situ, 
cancer located in the upper urinary tract) (Fig. 13.33).
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−− In addition to conventional cytology as an objective and 
reproducible tumor feature that may be helpful to predict 
survival and potential tumor progression.

−− Increased DNA ploidy (in comparison to earlier ploidy 
results) in recurrent tumors generally refers to a higher 
tumor grade (Figs. 13.1 and 13.2). 

−− The cytometric result will help urologists and oncologists 
choose treatment methods with the greatest benefit for 
their patients.

13.1.4.3  Fluorescence In Situ Hybridization 
[10, 17, 18, 25, 23, 31, 49, 51, 57] (Figs. 13.31 and 13.33)

zz UroVysion fluorescence in situ hybridization (FISH) test 
is a multiprobe assay for detection of urothelial precan-
cerous lesions and carcinoma in voided urine and bladder 
washings. The test detects abnormal signal copy numbers 
of chromosomes 3, 7, 17, and alterations in the 9p21 gene 
locus (deletion in cells of low-grade tumors and amplifi-
cation in cells of high-grade neoplasia) (Fig. 13.31). 
zz FISH is easily performed by specially trained cytotech-
nologists in routine cytology laboratories. 
zz FISH may be used as a screening test in patients with 
clinical suspicion of urothelial carcinoma as well as for 
follow-up in patients presenting with a history of urothe-
lial carcinoma.

13.1.4.3.1  FISH Versus Conventional Cytology
zz A recent review of comparative studies evaluating the role 
of FISH compared with conventional cytology by Jones 
[31] showed that FISH outperforms cytology in the diag-
nosis of urothelial carcinoma across all tumor stages and 
grades. Many studies showed that FISH detects malignan-
cy-associated chromosomal abnormalities prior to the ex-
pression of malignant cell changes in cytologic samples 
[17, 18, 23, 51, 57].

zz In particular, the UroVysion assay is superior in sensitiv-
ity to detect grade 1, Ta, and T1 transitional cell carcino-
ma and mild urothelial dysplasia compared with cytology 
alone. These results reflect the established knowledge that 
it is difficult to distinguish low-grade urothelial cancer 
from reactive cell changes by routine cytology. 
zz The FISH test is also very helpful in patients with clini-
cally suspected primary or recurrent urothelial carcinoma 
but cytologically equivocal or negative results. 

13.1.4.3.2  FISH Versus DNA Image Cytometry and 
DNA Flow Cytometry
zz FISH and ploidy assessment using ICM DNA are comple-
mentary methods in addition to urinary cytology: UroVys-
ion FISH detects more low-grade and low-stage tumors 
than static cytophotometry; only a relatively small num-
ber of low-grade urothelial tumors reveal abnormal DNA 
distribution patterns and aneuploidy [16, 38]. As a result, 
the two tools are applied at our institution as follows (us-
ing routine cytologic samples):

−− ICM DNA in cases with definite nuclear atypias sug-
gestive of malignancy, and in cases with unequivocal 
cellular signs of malignancy. 

−− UroVysion FISH in cases with equivocal cell changes, 
with mild nuclear atypias, or with a negative cytologic 
result but clinical suspicion of bladder tumor; or rou-
tinely in the follow up of patients with urothelial tu-
mors (Figs. 13.30 and 13.31).

zz The sensitivity of FISH in detecting chromosomal aberra-
tions exceeds FCM’s sensitivity; the results are compara-
ble to the ICM technique [14, 47]. 
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Figs. 13.1 and 13.2 Comparative DNA profiles can detect increased risk of tumor  
progression. 
Cystoscopy detected a papillary tumor in a 79-year-old man’s urinary bladder. 
(1) 	Initial cytologic (bladder washing) and histologic diagnosis: papillary transitional carci-

noma, grade 3.
(2) 	Eight months after primary diagnosis: cytological follow-up detected highly malignant 

urothelial cells. Cystoscopy and cytology studies suggested carcinoma in situ.
Comparison of the two DNA profiles, as stated below, suggests a novel highly atypical cell 
clone indicating an increased potential for progression to invasiveness.

Fig. 13.1  (1) Primary tumor DNA profile: Digital image analysis of the primary tumor pro-
vides an aneuploid DNA histogram, more than 20% of all measured nuclei exhibit an aneu-
ploid DNA content; 14 nuclei having a DNA content greater than 9c, up to 20c (Feulgen-
stained Pap-prestained sediment smear, Ahrens Cytometrie-System).

Fig. 13.2  (2) Follow-up DNA profile: Digital image analysis of cells from the carcinoma in 
situ provides a highly aneuploid DNA histogram. An aneuploid stemline in the 6c area runs 
parallel to aneuploid DNA content in the majority of all measured nuclei; 75 nuclei have a 
DNA content greater than 9c, up to 70c (Feulgen-stained Pap-prestained sediment smear, 
Ahrens Cytometrie-System).
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13.2.1  Normal Cytology and Metaplastic 
Lesions

13.2.1.1   Squamous Cells (Fig. 13.3)

zz Squamous cells of the superficial and intermediate type 
are present in all urinary bladder specimens, whereas 
samples from the upper urinary tract should exclusively 
show urothelial cells. 
zz Squamous cells exfoliate from the distal portion of the 
urethra and from areas of squamous metaplasia in the 
bladder mucosa. 
zz Squamous cells in urine samples of female patients may 
represent contamination from the vaginal and vulvar epi-
thelium. Mature metaplastic squamous cells of the blad-
der mucosa cannot be differentiated from cells of other 
squamous areas. 
zz In rare cases, superficial metaplastic squamous cells may 
exhibit marked keratinization, yet the nuclei are bland 
(Fig. 13.3).

13.2.1.2  Urothelial Cells (Figs. 13.4–13.09)

General Comments
zz Urothelial cells in voided urine occur singly or in loose 
groups. In contrast, washing specimens are more cellular 
and display characteristic dense clusters.

zz Large numbers of multinucleated urothelial cells in blad-
der washing are mainly observed in specimens collected 
by cystoscopy, samples obtained by retrograde catheter-
ization, and flexible ureterorenoscope. 
zz Upper urinary tract: Urothelial cells in urine and washings 
of the upper urinary tract resemble those found in urinary 
bladder specimens. The fluids are of lower cellularity 
compared with samples obtained from the bladder unless 
a proliferative disorder is present. Squamous cells are un-
usual. 

13.2.1.2.1  Morphology of Superficial Urothelial 
Cells (Figs. 13.4–13.6)

{{ Cells appear in isolation but may also be arranged in 
loose groups or tight cohesive clusters of different size 
with a knobby contour. Cells arranged in compact clus-
ters exhibit characteristic cytoplasmic molding.
{{ Considerable variability in cell size.
{{ Frequent bi- and multinucleation.
{{ Nuclei are bland, showing loosely arranged granular 
chromatin, chromocenters and an irregular outline.
{{ Nucleoli are rarely seen in benign, nonreactive cells. 
{{ The wide and pale cytoplasm is sharply defined, its 
structure changing depending on cellular activity and 
degeneration.

Section 13.2 
Urinary Tract 

Normal and Metaplastic Findings

Degenerative and Reactive Atypias

Nonneoplastic Lesions, Benign Tumors

Inflammation/Infections 
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13.2.1.2.2  Morphology of Intermediate, Basal, and 
Atrophic Transitional Epithelial Cells (Fig. 13.7)

{{ These cells are considerably smaller than superficial 
urothelial cells, they have a pyramidal or round shape 
and a small dense clearly demarcated cytoplasm. The 
cells are frequently arranged in compact three-dimen-
sional regular clusters associated with narrow nuclear 
spacing. 
{{ The cells are usually observed with a single nucleus 
showing a smooth margin, a dense structure, and deep-
blue staining. 
{{ Atrophic transitional cells from elderly male patients 
show similar morphology.

13.2.1.2.3  Morphology of Elongated or Columnar 
Urothelial and Nonurothelial Cells  
(Figs. 13.8–13.10)
Elongated and columnar urothelial cells can be observed in 
virtually any urinary specimen. A number of samples may 
present with a high percentage of these cells. 

{{ The nuclei show smooth membranes or irregular out-
lines; shrunken and darkly stained nuclei are frequent-
ly observed. 
{{ The chromatin is granular and thinly dispersed.
{{ The cytoplasm is clear and sharply defined, showing a 
fusiform or columnar shape. 
{{ The N/C ratio is in a normal range. 
{{ The nucleoli appear variably prominent. 

Columnar glandular cells exfoliating from metaplastic glan-
dular epithelium, from epithelium of periurethral glands, or 
from prostatic epithelium, cannot reliably be differentiated 
from columnar transitional epithelial cells. Glandular (intes-
tinal) metaplasia of the urothelium is characterized by sheets 
and clusters of mucin-secreting cylindrical cells interspersed 
with nonmucinous cells, the latter showing morphologic 
characteristics of urothelial cells (Fig. 13.10).

Furthermore, each of the cells mentioned above may mimic 
cells exfoliating from low-grade papillary tumors (see Sect. 
13.3.4.1, p. 834).

Caution
Columnar cells in urinary samples can originate from 
different sites and lesions: 
–	 Columnar-shaped urothelial cells. 
–	 Urothelial cells from the intermediate zone. 
–	 Columnar metaplasia of the urothelium (absence of 

mucus production as an exception) .
–	 Glandular cells from periurethral glands.
–	 Glandular cells from the prostate.
–	 Columnar-shaped neoplastic cells from low-grade 

papillary transitional cell carcinoma.

13.2.1.3  Benign Cells of Nonurothelial Origin 
(Figs. 13.11–13.13)

13.2.1.3.1  Cells from Ileal Bladder 
[17, 25] (Fig. 13.11)
Ileal bladder (synonym, ileal conduit) is surgically construc
ted to bypass the natural lower urinary system, most often at 
the time of cystectomy for bladder cancer. Urine sediments 
are rich in cells of the intestinal type. The columnar configu-
ration of these cells is mostly well preserved in spite of sub-
stantial degeneration. 

{{ Nuclear pyknosis, karyorrhexis, cytoplasmic vacuol-
ization, and cytoplasmic inclusions are signs of cellular 
degeneration along with background debris.
{{ Mucoid masses are overt.
{{ The well-preserved nuclei of intestinal cells are small 
and regularly outlined, containing thinly dispersed 
chromatin.
{{ It is difficult to recognize urothelial cells unless they 
occur in typical clusters.
{{ Granulocytes and bacteria may be present. 

13.2.1.3.2  Cells of Renal Origin [29] 
Cells of renal origin are rarely found in fluids from the uri-
nary tract except in cases of renal disorders, such as renal 
parenchymal disease and renal transplantation. 

The cells showing different morphology depending on 
their tubular origin include: 

{{ Cells from proximal tubules are medium-sized with 
abundant granular cytoplasm, but granularity is often 
difficult to identify.
{{ Cells from the distal tubular system are smaller than 
cells of the proximal tubules, and cytoplasmic granula-
tion is missing. 
{{ The nuclei of renal tubular cells are round and show an 
inconspicuous chromatin texture.

Renal epithelial cells may be accurately identified if they  
appear in numbers and together with renal casts. However, 
single renal cells are difficult to distinguish.

13.2.1.3.3  Prostatic and Seminal Vesicle Epithelial 
Cells (Fig. 13.12) 
These cells may rarely be encountered after instrumentation 
and prostatic massage. Spontaneous exfoliation hardly ever 
occurs. 

13.2.1.3.4  Mature Sperms (Fig. 13.13) 
Mature sperms are mainly encountered in elderly male pa-
tients with a history of prostatic resection.

{{ Sperms usually appear clustered in the background of 
the smears, frequently adjacent to urothelial cells and/
or embedded in mucoid masses.
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13.2.2  Cell Degeneration and Reactive/
Reparative Atypia [17]

General Comments
zz Unfortunately, several pathologic conditions in the  
urinary tract along with reversible proliferative changes 
of the urothelium may exhibit cellular signs of severe 
atypia or even malignancy. The diagnosis of urothelial 
atypia or suspicious cytology may cause a dilemma for 
clinicians as to further investigations and therapeutic de-
cisions. 
zz Atypical cells originating from reactive, premalignant, 
and malignant lesions are alike in the lower and upper 
urinary tract, but cytopathologists seem to have a lower 
threshold for diagnosing the category of urothelial atypia 
in fluids from the upper urinary tract. The reasons may 
include the relative lack of broad cytodiagnostic experi-
ence at this anatomic site and the fact that definite surgery 
is often solely based on a positive cytologic diagnosis 
[22].
zz Murphy and colleagues have described cytological fea-
tures and differential diagnostic considerations regarding 
urothelial lesions such as reactive conditions, dysplasia, 
and nonpapillary cancer [26].

Microscopic Features (Fig. 13.14)
Atypical degenerating and reactive/reparative urothelial 
cells can be distinguished from dysplastic/malignant cells if 
distinct criteria of malignancy are absent:

{{ Urothelial cells are frequently enlarged with the N/C 
ratio in a normal range.
{{ The large cytoplasm is clear or coarsely vacuolated and 
sharply demarcated. 
{{ The nuclei are irregularly outlined, nuclear membranes 
are molded and cleaved, and the nucleoplasm shows 
clear areas and scattered chromatin condensates. 
{{ The nucleoli are prominent; they may be pleomorphic 
and multiple in grossly activated cells.

13.2.2.1  Cause for Reversible Urothelial Atypia 
and Related Cell Features (Figs. 13.15–13.21)

13.2.2.1.1 Cell Degeneration (Figs. 13.15 and 13.16)
{{ Pronounced degenerative changes of the cells include 
disintegration of the cytoplasm, pyknosis of the nuclei, 
and karyolysis.
{{ Occasional nucleoli. 
{{ Deep-stained and polymorphous pyknotic nuclei 
should not be misinterpreted as a sign of malignancy, 
particularly in cytologic smears exhibiting a great deal 
of cell detritus.

13.2.2.1.2  Inflammation (Fig. 13.16)
{{ Atypical reactive cell changes caused by an inflamma-
tory process are easily recognized as nonmalignant due 
to cytoplasmic phagocytosis of leukocytes and absence 
of clear nuclear criteria of malignancy. 
{{ Large, regularly shaped nucleoli are frequently present 
and should not lead to a false-positive diagnosis.

Cytologic urine control after successful antibiotic therapy 
should be undertaken in every case.

13.2.2.1.3  Calculi [7, 10, 14] (Fig. 13.17)
Lithiasis may be the most important source of false-positive 
diagnosis in urinary tract cytology due to striking alterations 
of the lining cells. However, a number of samples from the 
urinary tract with known lithiasis have unremarkable cyto
logy.

Microscopic Features
{{ Binucleation or multinucleation of urothelial cells and 
darkly stained nuclei are frequent.
{{ The nucleoli are prominent. 
{{ The cytoplasm is large and vacuolated but occasionally 
may display a narrow rim. 
{{ Refractile crystalline deposits in the cytoplasm and bi-
refringent crystals as background material may be ob-
served, as well as neutrophils due to secondary inflam-
mation or infection.
{{ Small and large three-dimensional cell balls and papil-
lary clusters are shed from the urothelial layer. Unlike 
in papillary carcinoma, the borders of the clusters ap-
pear regular and cellular polarity is maintained. 
{{ Metaplastic squamous cells are increased in a high per-
centage of cases. 
{{ Mitotic activity may be observed in large fragments of 
urothelium detached by calculi.

zz Coexistence of urothelial cancer and lithiasis is possible. 
It will be very difficult to separate cells with marked reac-
tive atypia from true malignant cells by cytology alone. 
zz Stones lodged in the renal pelvis and calices combined 
with pronounced cellular atypias are a special challenge 
for cytologists in cases in which the condition is inter-
preted as a tumoral process by imaging techniques. 
zz Ploidy analysis and FISH are powerful tools to distin-
guish between lithiasis-induced cellular atypia and high-
grade urothelial carcinoma.
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13.2.2.1.4  Radiation Therapy (Fig. 13.18)
Irradiation to organs located in the pelvis may cause marked 
changes in the urothelial layer of the bladder. Distinguishing 
between malignancy and actinic changes can be extremely 
difficult. 

Actinic changes in dysplastic and malignant cells can also 
provoke diagnostic dilemmas.

Microscopic Features
{{ Cellular changes are identical compared with irradiated 
cells elsewhere in the human body: markedly enlarged 
cells, mostly bi- or multinucleated. The nuclei appear in 
a three-dimensional fashion. The nucleoplasm may be 
homogeneously clear or hyperchromatic, or areas of 
clear nucleoplasm alternate with chromatin conden-
sates. Pyknosis and karyorrhexis occasionally occur. 
{{ Hallmarks are intranuclear and cytoplasmic vacuoles, 
huge nucleoli, and the N/C ratio in a normal range.

Caution
Abnormal DNA distribution patterns call for critical in-
terpretation because radiation may induce aneuploidy.

13.2.2.1.5 Chemotherapeutic Agents  
[17, 18] (Figs. 13.19 and 13.20)
zz Metabolic products of chemotherapeutic drugs adminis-
tered to cancer patients may evoke marked cytotoxic ef-
fects on the urothelium. Urinary tract specimens from 
patients with bladder cancer after either topical or sys-
temic treatment modalities exhibit practically identical 
cell changes. 
zz Ploidy assessment is of little differential diagnostic value, 
as illustrated above (Sect. 13.2.2.1.4).
zz As a rule, long-term follow-up including bioptic investi-
gations, is necessary in this patient group.
zz The following drugs, among others, induce urothelial cell 
changes: 

−− Alkylating agents (cyclophosphamide, thiotepa).
−− Antitumor antibiotics (mitomycin C).

Microscopic Features
{{ Morphologic cell changes are similar compared to 
those described above. Yet, nuclear irregularities and 
hyperchromasia are nearly always present together 
with coarse chromatin or complete loss of chromatin 
texture. 
{{ Extremely pronounced chemotherapy-induced cell 
changes may perfectly imitate severe dysplasia or car-
cinoma. 

13.2.2.1.6  Instrument Artifacts and Artifacts 
Caused by Other Therapeutic Procedures (Fig. 13.21)
Cytoarchitectural and cellular artifacts as described below 
may not only be induced by instruments, but also by laser 
therapy, photodynamic therapy, and other techniques [18]. 

Microscopic Features 
{{ Three-dimensional cell balls and papillary clusters 
may be removed from the urothelial layer. Papillary 
neoplasia has to be regarded, although the architecture 
of the clusters and cellular morphology are bland. 
{{ Cellular alterations as described in the whole Sect. 
13.2.2 are variable.

Differential Diagnosis
zz It is sometimes difficult to distinguish between reactive 
and reparative urothelial atypias and low-grade flat neo-
plastic lesions and papillary neoplasms of low and mode
rate grade.
zz Cytotoxic effects on urothelial cells after varied therapeu-
tic interventions may mimic high-grade transitional cell 
carcinoma.

DNA Ploidy and FISH Analyses  
(Figs. 13.22, 13.23, 13.30, 13.31, 13.35, 13.36) 
Ploidy analysis on atypical cells is notably helpful in patients 
with lithiasis, persistent inflammation, and ambiguous clini-
cal situations (check comments in the corresponding para-
graphs of Sect. 13.2.2) (Figs. 13.22 and 13.23).

In cases exhibiting discrepancies between cytologic and 
cystoscopic and bioptic findings, it is highly recommended 
to confirm a positive cytologic diagnosis using a supplemen-
tary method. Moderate and high-grade dysplasia or carcino-
ma in situ is most easily diagnosed by quantitation of nuclear 
DNA (ICM DNA) (Figs. 13.35 and 13.36). In contrast, low-
grade lesions can be detected by UroVysion FISH test (Figs. 
13.30 and 13.31) (see also Sects. 13.1.4.2, p. 801, and 
13.1.4.3, p. 803).

Caution
DNA aneuploidy may act as false-positive indicator of 
malignancy in cases with nuclear alterations caused by 
radiation therapy, chemotherapeutic agents, and viral 
infections 
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13.2.3  Benign Urothelial and Nonurothelial 
Lesions and Benign Tumors

A general overview of etiology, morphology, and differential 
diagnosis concerning miscellaneous benign lesions of the 
urinary tract is given by Borda and coworkers [4].

13.2.3.1  Benign Urothelial Disorders

Benign urothelial lesions include diverticulosis, von Brunn 
nests, papilloma/polyps of the bladder and urethra, among 
others. These lesions generally exfoliate cells that are mor-
phologically similar or even identical to cells originating 
from normal urothelial lining.

13.2.3.1.1  Diverticulosis 
Urothelial lining in diverticula is often replaced by metaplas-
tic squamous epithelium that may show hyperkeratosis. Di-
verticulosis may be suspected by cytology when clinical 
findings support this diagnosis.

13.2.3.1.2  Von Brunn Nests (Fig. 13.24)
Von Brunn nests are buds of transitional urothelium growing 
into the subepithelial stroma. They frequently form gland-
like spaces lined with columnar epithelium. Rarely, we were 
able to diagnose von Brunn nests from accelerated bladder 
washings that yielded small urothelial tissue fragments: 

{{ Tissue fragments are composed of aggregates of uro-
thelial cells and loose connective tissue. Epithelial 
nests are surrounded by basement membrane material 
and show a central lumen lined with cuboid to colum-
nar-shaped urothelial cells.

13.2.3.1.3  Transitional Cell Papillomas 
These are lined with benign urothelium of normal cellular 
thickness that is composed of elongated and columnar cells. 
Determinate cytologic diagnosis is not possible unless papil-
lary fragments with fibrovascular cores are detached.

13.2.3.1.4  Papillary Urothelial Neoplasm 
of Low Malignant Potential [33]
Papillary urothelial neoplasm of low malignant potential 
(PUNLMP) is a lesion that is histologically similar to exo-
phytic urothelial papilloma but exhibits increased cellular 
thickness of epithelium and increased proliferative activity, 
in absence of any significant cytologic atypia. It is unlikely 
that PUNLMP can be cytologically differentiated from tran-
sitional cell papilloma and low-grade exophytic papillary 
carcinoma [33].

13.2.3.2  Benign Nonurothelial Disorders

13.2.3.2.1  Müllerianosis 
[1, 5, 12, 16, 23, 34, 36] (Fig. 16.19)
General Comments
zz The designation “müllerianosis” is presumed to be appro-
priate for varied coexisting related benign müllerian glan-
dular epithelial proliferations, i.e., endosalpingiosis, endo-
cervicosis, and endometriosis [8A, 34]. The most common 
site of involvement for endosalpingiosis, endocervicosis, 
and endometriosis in the urinary tract is the bladder. 
zz The pathogenesis is still under discussion; implantation-
related, metaplastic, and ectopic origin have been sug-
gested. 
zz Endometrial and stromal cells may be shed into the uri-
nary collecting system in endometriosis involving the sur-
face of the bladder mucosa [12].

Microscopic Features and Immunocytochemistry
Characteristic cytologic features and absence of unequivocal 
signs of malignancy, together with vague urinary tract symp-
toms, should suggest the correct diagnosis.
Endosalpingiosis [34]

{{ Small cohesive aggregates or papilliform clusters of 
mesothelial cells or tubal-type epithelium, including 
ciliated cells. 

Endocervicosis: This is a very unusual finding. Differentiat-
ing this entity from glandular urothelial metaplasia is diffi-
cult.

{{ Endocervical-like mucinous single cells and small epi-
thelial fragments.

Endometriosis (Fig. 16.19): Characteristic cytologic features 
and urinary tract symptoms during menstruation should sug-
gest the correct diagnosis in fertile women.

{{ The endometrial cells are uniform and generally small 
with a high N/C ratio. 
{{ The nuclei are round and smooth or show indentations. 
The chromatin is fine and evenly distributed. Nucleoli 
are large in activated cells. 
{{ Small deeply stained stromal cells may be adherent to 
epithelial clusters or to individual cells. 
{{ The cytoarchitecture resembles that of exodus in cervi-
cal smears. 

Cells of endometriosis show positive nuclear immunoreac-
tivity for estrogen and progesterone receptors.

Differential Diagnosis
Urothelial carcinoma, small-cell adenocarcinoma of the low-
grade type, and occasionally lymphoma have to be excluded.
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13.2.3.2.2  Ectopic Prostatic Tissue and Polyps with 
Prostatic-Type Epithelium (Fig. 13.12)
zz The urothelial mucosa of male urinary bladders is rarely 
interspersed with hyperplastic prostatic epithelial nests. 
Cuboid to columnar glandular cells exfoliating from ecto-
pic prostatic epithelium cannot be reliably differentiated 
from columnar transitional epithelial cells unless the typi-
cal honeycomb monolayer sheets are present (see Sect. 
14.1.2.1, p. 854). 
zz Prostatic epithelial cells exfoliating from genuine pros-
tatic parenchyma are rare.
zz A few benign polyps with prostatic-type epithelium oc-
curring in the urethra and in the urinary bladder have been 
described histologically, suspected of being of metaplas-
tic origin [26]. The surface of these polypoid lesions is 
lined by prostatic epithelial cells intermingled with transi-
tional epithelial cells. 
zz Prostatic cells show strong positive immunoreactivity for 
specific prostatic antigens (PSA and PAP).

13.2.3.2.3  Benign Nonurothelial Tumors
We would like to point out that two rare soft tissue tumors 
that may shed adequate cellular amounts should be remem-
bered in dubious cases.

Granular Cell Tumor [20] (Figs. 1.63 and 1.64)
The morphology and special features of this tumor are des
cribed in Sect. 1.2.18, p. 26. 

Pheochromocytoma / Paraganglioma 
(Figs. 5.73 and 12.28) 
Extraadrenal benign and malignant pheochromocytoma/
paraganglioma is a rare neoplasm; 1% of all cases occur in 
the bladder [13]. 

The key diagnostic elements are moderately sized polygo-
nal cells with eosinophilic and granular cytoplasm. 

Immunocytochemistry (immunoreactivity for chromo-
granin A and synaptophysin, and S100-protein-positive sus-
tentacular cells), distinct clinical symptoms, and biochemi-
cal tests confirm the diagnosis. 

Spindle cells together with large polymorphous cells 
forming groups and clusters could lead to a misdiagnosis of 
high-grade carcinoma. More information is provided in Sect. 
12.2.3.3.1, p. 769.

13.2.3.2.4  Fistulas 
Fistulas may be recognized or at least suspected in cytologic 
specimens of urine and bladder washings.

Vesicointestinal (Rectal) Fistulas (Fig. 13.25) 
The fistula may discharge masses of feces and vegetable 
cells into the bladder. In addition, the fistula may be accom-
panied by an inflammatory process causing reactive changes 
of the intestinal mucosa. However, atypical regenerative 
glandular cells should not be mistaken for carcinoma cells.

Vesicovaginal Fistula
Squamous cells are discharged into the bladder of female pa-
tients suffering from a vesicovaginal fistula. Usually, these 
cells look like squamous metaplastic cells of the bladder mu-
cosa. However, concomitant normal vaginal bacterial flora 
(Döderlein bacilli) can be helpful to recognize the source of 
the squames.

13.2.4  Inflammation, Infections, 
and Granulomatosis

General Comments
Inflammation and infection in the urinary tract are a frequent 
occurrence. Transitional cells may exhibit degeneration, hy-
perplastic activity, and atypias. Cellular atypias are readily 
recognized as reactive, in most cases associated with a coex-
istent inflammatory process (see also Sect. 13.2.2, p. 810) 
(Figs. 13.14–13.16, 13.27, and others).
Basic microscopic cell features:

{{ Degenerating urothelial cells are frequently enlarged, 
the large cytoplasm is clear or coarsely vacuolated con-
taining granulocytes. The nuclei may be irregularly 
outlined, showing alternating areas of clear plasma and 
chromatin condensates. Nucleoli are infrequent. 
Atypical degenerating urothelial cells are easily diffe
rentiated from dysplastic/malignant cells due to phago-
cytosis of leukocytes and absence of distinct malignant 
nuclear criteria. 
{{ Atypical hyperplastic urothelial cells are enlarged, 
showing N/C ratios in a normal range. The nuclei may 
be polymorphous with cleaved and folded membrane. 
The chromatin is densely granular or coarsely con-
densed, appearing as loosely arranged. Nucleoli are 
prominent; they may be pleomorphic and multiple in 
strongly activated cells. Hyperplastic cells showing se-
vere changes may mimic malignant cells.

Caution
Sporadic carcinoma cells in the context of a strong in-
flammatory process may be missed.
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13.2.4.1  Nonspecific Inflammation and Bacterial/
Mycotic Infection (Fig. 13.26)

zz Inflammation of the urinary bladder is commonly caused 
by bacteria. The hallmark is the presence of neutrophil 
granulocytes, necrotic debris, and histiocytes. Transitio
nal cells are either scanty or numerous. 
zz Mycosis should always be excluded in cases with an of-
fensive purulent sediment by application of appropriate 
special stainings, such as periodic acid-Schiff reaction 
and Grocott stain.

13.2.4.2  Epithelioid Cell Granulomatosis

13.2.4.2.1  Tuberculosis

Tuberculosis [24] of the urinary bladder is frequently ob-
served in patients with urogenital tuberculosis. Mycobacte-
riosis of the urinary bladder occurs in particular as a severe 
complication of renal tuberculosis. 

{{ The presence of epithelioid cells, giant cells of the 
Langhans type, caseous-necrotic background material, 
and large numbers of neutrophils cytologically suggest 
tuberculosis. Acid-fast bacilli may be detected with the 
Ziehl-Neelsen staining method.

13.2.4.2.2  Intravesical Bacillus Calmette-Guerin 
Therapy (Fig. 13.27)
Intravesical bacillus Calmette-Guerin therapy effects immu-
nological reactivity by inhibiting growth of superficial blad-
der tumors, thereby preventing tumor recurrence. 

{{ Bladder urine after BCG therapy usually shows lym-
phocytosis of varied extent. In rare cases, fragments of 
epithelioid granuloma and granular debris are present 
as well (Fig. 13.27).

13.2.4.3  Malakoplakia

Malakoplakia is a pseudo-granulomatous disease of the ure-
thra, bladder, and upper urinary tract, but the disorder also 
involves organs of the genital system as well as extrauro-
genital organs [2, 9]. The inflammatory disease is characte
rized by an accumulation of proliferative epithelioid histio-
cytes intermingled with foamy cells, giant cells, lymphocytes, 
plasma cells, and granulocytes. The diagnostic elements are 
more likely to be found in FNAB material of tumoral lesions 
than in exfoliative samples from the urinary tract (see Sect. 
12.1.5.4, p. 735)

Microscopic Features and Differential Diagnosis
{{ Microscopic hallmarks of malakoplakia are concentri-
cally laminated cytoplasmic inclusions of epithelioid/
histiocytic cells, known as Michaelis-Gutmann bodies 

or calcospherites. They stain positive with the periodic 
acid-Schiff reaction and for iron and calcium. The ini-
tial stage of calcification is regarded to be deposits of 
apatite crystals within phagolysosomes in the cyto-
plasm of histiocytes. Whether the process is related to 
a bacterial infection is not completely clarified [11, 
21]. 

Epithelioid cell proliferation lacking Michaelis-Gutmann 
bodies may be caused by mycobacteria, lues, fungi, surgery, 
or it may be iatrogenic. 
Malakoplakia closely resembles xanthogranulomatous cysti-
tis.

13.2.4.4  Xanthogranulomatous Cystitis [8, 31]

Xanthogranulomatous cystitis is a rare chronic inflammatory 
disease of unknown etiology that has been reported in many 
anatomical sites of the human body, particularly in the kid-
ney (see Sect. 12.1.5.2, p. 735). It involves the bladder only 
sporadically and may be associated with benign and malig-
nant tumors.

Morphologically, the lesion resembles malakoplakia but 
Michaelis-Gutmann bodies are absent; a key feature is large 
numbers of histiocytic giant cells. Granuloma formation is 
absent in many cases, similar to malakoplakia. 

13.2.4.5  Viral Infections

A number of viral infections cause changes in the lining cells 
of the renal tubules and in urothelial cells. Varied characte
ristic alterations in superficial epithelial cells that are caused 
by viral attack are discussed below.

13.2.4.5.1  Cytomegalovirus (Fig. 2.83)
Cytomegalovirus (CMV) is a subtype within the herpesvirus 
group. Patients at risk are particularly those who are immu-
nosuppressed due to tumor, in association with transplants, 
or to acquired immunodeficiency syndrome. 
Renal tubular cells are affected most frequently.

Microscopic Features
{{ The affected cells are strikingly enlarged and rounded, 
they contain a single huge nucleus.
{{ The nuclei contain a single deep-basophilic inclusion 
that may be inhomogeneous.
{{ The inclusion is sharply demarcated and surrounded by 
a clear halo separating the inclusion from the nuclear 
membrane.
{{ The chromatin is peripherally condensed as dark small 
dots, sometimes pearl necklace-like, along the inner 
rim of the nuclear membrane.
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13.2.4.5.2  Papovaviruses
The family of papovaviruses is divided into two groups: 
polyomaviruses and papillomaviruses.

Polyomavirus (Fig. 13.28)
General Comments
Humans are natural host species for Polyomavirus, mainly 
BK virus and JC virus. Primary infection occurs during child-
hood. The DNA virus remains latent in the host and reacti-
vates upon immunosuppressive events [19]. Polyomavirus 
nephropathy (BKV-type) is a rare but serious complication 
after renal transplantation in combination with immunosup-
pressive drugs. It has been recognized as an important cause 
of renal graft dysfunction and graft loss. As in CMV infec-
tion, renal tubular cells are frequently involved but also epi-
thelial cells of the collecting tubules, glomeruli, and the tran-
sitional cell layer of the bladder, ureter, and renal pelvis.

Cytologic analysis of the urine is an important diagnostic 
tool in order to monitor renal transplant patients at risk of 
BKV nephropathy [3, 15, 30, 35].

Microscopic Features and Differential Diagnosis
The morphologic sign of polyomavirus activation is the de-
tection of typical intranuclear viral inclusion-bearing epithe-
lial cells in urine samples, so-called decoy cells. 

{{ The virus-affected cells are enlarged and rounded. The 
cytoplasm may appear as a small rim or attached like a 
tag, which is variably preserved. 
{{ Neutrophilic granulocytes and cellular debris are fre-
quently observed.

The type of nuclear inclusion bodies is diagnostic for BKV-
type infection, usually differing from cells infected with 
CMV. The inclusion bodies usually show varied morpholo-
gy, sometimes the same urine sample. 
Four morphologic variants of decoy cells are established [30]:

Type 1 (classic form) (Fig. 13.28A): 
Dense, basophilic, homogeneous inclusion completely 
filling the nucleus. 
Thickened nuclear membrane due to marginal condensa-
tion of chromatin substance.

Type 2 (Fig.13.28B): 
Centrally positioned granular inclusions surrounded by an 
incomplete halo. 
Caution: Type 2 decoy cells may mimic CMV-infected 
cells!

Type 3 (Fig. 13.28C): 
Diffusely distributed coarse chromatin, absence of a par-
ticular halo. Cells may exhibit two to three nuclei. 

Type 4 (Fig. 13.28D): 
Vesicular and polymorphous nuclei showing aggregation 
of coarse chromatin, hyperchromasia, and a single nucle-
olus (postinclusion decoy cells). 
Caution: Type 4 cells resemble carcinoma cells!

Additional Analyses
Immunocytochemistry, molecular genetics (FISH and PCR) 
and electron microscopy are ancillary techniques for virus 
identification [3, 15, 30, 35].

Caution
zz Cell changes due to viral infection may lead to a 

false-positive malignant diagnosis.  Misleading cell 
changes include cellular enlargement, dark stained 
nuclei, small rims of cytoplasm, background debris. 
zz It is necessary to take account of the nuclear mor-

phology: virus-induced nuclear inclusions do not 
match malignant chromatin patterns!
zz ICM-DNA is by no means a reliable method to distin-

guish between virus-induced cell changes and ma-
lignant cells: intranuclear deposits of the viral ge-
nome may cause aneuploidy!

Human Papilloma Virus 
Human papilloma virus (HPV) is responsible for condylo-
matous lesions. These lesions are generally confined to ure-
thra and to mucocutaneous areas of the male and female 
genital organ. The morphology of koilocytotic cell changes 
are described elsewhere. 

13.2.4.6  Parasitic Disease

13.2.4.6.1  Schistosomiasis (Schistosoma haematobium) 
zz Schistosomiasis is an important parasitic infection of the 
urinary tract because it is one of the most common rea-
sons for urothelial malignancies [6]. It affects about 80 
million people in Africa, the Middle East, and India. 
zz Among immigrants from endemic areas and returning 
travellers it is still rarely seen, but the risk of introduction 
could rise in some regions considering the presence of in-
termediate host and an appropriate climate [27, 28]. 
zz Urinary tract schistosomiasis shows a wide range of clini-
cal manifestations related to mucosal and submucosal 
granulomatous lesions of the bladder. While clinical 
symptoms are most important in the early diagnosis of 
this parasitic disease, ova of Schistosoma haematobium 
are rarely detected in urine probes [32].

13.2.4.6.2  Other Parasitic Diseases
For other parasitic diseases, we refer the reader to informa-
tion available in individual publications and distinguished 
textbooks.
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Fig. 13.3  Squamous metaplasia.
An elderly male patient suffering from repeated relapsing bladder tumors was cystoscopi-
cally suspected of having a carcinoma in situ. Pronounced squamous metaplasia associated 
with marked keratinization simulated intraepithelial neoplasia by cystoscopy. Note squa-
mous cells displaying mild nuclear irregularities but a bland chromatin pattern (direct sedi-
ment smear, Pap stain, higher magnification).

Figs. 13.4–13.6 Superficial urothelial cells, varying phenotypes.
Bladder washings from three patients. Samples were processed by different laboratory meth-
ods, all preparations were Pap-stained.

Fig. 13.4  (case #1) Classic cytology is demonstrated in a Cytospin specimen at low magni-
fication. Superficial urothelial cells exhibit variation in size and occasional bi-/multinucle-
ation. The tight cell clusters show characteristic knobby contour.

Fig. 13.5  (case #2) Huge superficial urothelial cells harboring numerous monomorphic but 
activated nuclei (conventional sediment smear, low magnification).

Fig. 13.6  (case #3) Classic nuclear features of normal urothelial cells are focused at high 
magnification: distinct variability of nuclear size, irregular nuclear outline, loose chromatin 
pattern, and varying nucleolar appearance (conventional sediment smear).

Fig. 13.7  Intermediate and atrophic urothelial cells.
Intermediate and atrophic transitional cells of the urinary tract are very similar in appearance. 
They are much smaller than their superficial counterparts. Note the high N/C ratio and the 
bland nuclei containing indistinct nucleoli (direct sediment smear, Pap stain, higher magni-
fication).
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Figs. 13.8 and 13.9 Elongated and columnar urothelial cells.
One has to bear in mind that benign urothelial cells of the fusiform and columnar type may 
simulate both true glandular cells and cells originating from a low-grade papillary transi-
tional cell carcinoma. Two examples are demonstrated. Both patients did not develop any 
neoplastic process in their urinary tract during long-term follow-up. Direct smears were pre-
pared from the sediments of the irrigation fluid, and Pap-stained.

Fig. 13.8  (case #1) Spindle-shaped and columnar-shaped urothelial cells occur in papilli-
form arrangement simulating papillary transitional cell carcinoma grade 1 (low magnifica-
tion). The following cytologic features should exclude a neoplastic process: 
–  Absence of fibrovascular cores.
–  Streaming pattern (arrows), but absence of definite cellular palisading.
–  The sheets are largely overlapping, but true nuclear overlapping is absent.
–  Sharply defined cytoplasm.
–  Bland nuclei. 

Fig. 13.9  (case #2) Higher magnification reveals numerous columnar-shaped urothelial 
cells. Separating these cells from true glandular cells is practically impossible unless a panel 
of adequate immunostains is applied.

Fig. 13.10  Glandular (intestinal) metaplasia. 
High magnification shows an aggregate of goblet cells that is a characteristic of glandular 
metaplasia of the urothelium. Note both cytoplasmic inclusions of mucus and mucus threads 
in the background of the smear (upper left) (bladder washing, direct sediment smear, Pap 
stain). 

Fig. 13.11  Cytology of ileal conduit.
Degenerating columnar cells, apoptotic nuclei, large amounts of cellular debris, and clusters 
of bacteria (lower left) represent the cytologic appearance of an ileal conduit. A few well-
preserved epithelial cells (arrow) may occasionally be encountered (neobladder washing, 
direct sediment smear, Pap stain, lower magnification).

Fig. 13.12  Prostatic epithelial cells.
A large sheet of benign prostatic epithelial cells (left) morphologically differs from the 
smaller urothelial cell clusters (right): prostatic cells occur in a flat sheet, and their nuclei 
are mildly activated due to acute inflammation. Note neutrophilic granulocytes scattered 
between the epithelial cells (arrows). Furthermore, the cytoplasm contains coarse lipofus-
cin granules, which are barely visible at the current magnification (bladder washing, direct 
sediment smear, Pap stain, lower magnification). Positive immunocytochemical staining for 
prostate-specific antigen (not shown) verified the cytologic diagnosis.

Fig. 13.13  Sperms in voided urine and bladder washing.
Mature sperms may occur isolated in the background of the smear or enclosed in inspissa
ted proteinaceous secretion, as demonstrated here at higher magnification (arrows) (bladder 
washing, Cytospin preparation, Pap stain). These findings should not be mistaken for cellular 
debris or tumor necrosis.
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Figs. 13.14–13.23 Reversible atypias of transitional cells. 
Several examples address the varied cytologic appearance of reactive/regenerative and de-
generative transitional cells, comprising causative agents and diagnostic impact of ICM-
DNA.

Fig. 13.14  (case #1) Classic features of reactive cell change.
Ureteral washing. A cluster composed of atypical but benign urothelial cells is shown in de-
tail: irregular cellular arrangement, pronounced variability of cellular size and shape, varied 
N/C ratio, increased nuclear irregularities, distinct and polymorphic nucleoli, bland chroma-
tin (Cytospin preparation, Pap stain).

Fig. 13.15  (case #2) Degenerative cell change.
Ureteral washing. Cytospin specimen contains numerous urothelial cells dispersed and in 
clusters, exhibiting dark-staining shriveled nuclei (arrow). Nuclear features may suggest ma-
lignancy, but architecture of the cell clusters, normal N/C ratios, and bland chromatin differ-
entiate between benign and malignant cells (Pap stain, high magnification).

Fig. 13.16  (case #3) Reactive cell changes caused by inflammation.
Bladder washing. Neutrophils in the background of a direct sediment smear and inflamma-
tory cells enclosed in the cytoplasm of urothelial cells indicate benign cell alteration. Atten-
tion should be paid to individual urothelial cells, which show severe regenerative atypias 
mimicking malignant cells (arrows) (direct sediment smear, Pap stain, higher magnification). 

Fig. 13.17  (case #4) Reactive cell changes caused by urinary tract lithiasis.
A young male patient with a positive history of urinary tract lithiasis. Bladder washing re-
veals small and large abnormal transitional cells: occasional multinucleation, marked vacuo
lization of the cytoplasm, striking glassy chromatin, and homogeneous dark-staining nuclei 
(arrows). Prominent nucleoli do not appear in this field. Concrements are out of focus due to 
depth of field (direct sediment smear, Pap stain, lower magnification).

Fig. 13.18  (case #5) Radiation-induced reactive cell changes.
An 80-year-old man suffering from cystoscopically verified radiation cystitis. Bladder wash-
ing displays the characteristic cell alterations: abundant cytoplasm exhibiting small and large 
vacuoles, multinucleation, polymorphic nuclear shape, clear intranuclear vacuoles of varied 
size, and macronucleoli (direct sediment smear, Pap stain, high magnification). 
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Figs. 13.19 and 13.20  (case #6) Cytotoxic effect caused by chemotherapeutic drugs.
A 48-year-old woman presenting with a positive history of psoriatic arthritis; previous treat-
ment protocols comprising cyclophosphamide. Cystoscopic findings were bland.

Fig. 13.19  Direct sediment smears (after conventional centrifugation) from a bladder wash-
ing display atypical urothelial cells that are difficult to classify as benign or malignant on 
the basis of standard light microscopy. Several cell features serve as indicators for benign 
reactive alterations, such as extreme variability of cell size, N/C ratio in normal range, and a 
large number of nuclei showing loose and pale chromatin (Pap stain, lower magnification).

Fig. 13.20  ICM-DNA (same case) Euploid-polyploid DNA distribution pattern supports be-
nign regenerative cell population in spite of a single aneuploid nucleus in the 27c area (Pap-
prestained Feulgen stain, Zeiss-Kontron/Cires).

Fig. 13.21  (case #7) Instrument artifact accompanied by particular tissue fragments.
A 46-year-old woman presenting with a catheter placed in her right renal pelvis. Cystoure-
throscopy revealed reddened mucosal areas in the urinary system. Renal pelvis washing was 
performed. Direct sediment smears (irrigation fluid after centrifugation) were Pap-stained. 
Higher magnification shows large papilliform sheets and three-dimensional clusters com-
posed of comparatively monomorphic urothelial cells. Variation in cell shape, varied N/C 
ratio, nuclear irregularities, and distinct nucleoli may lead to diagnostic confusion. However, 
bland chromatin favors benign disorder.
Cytologic follow-up: 14 months later, completely normal cytologic findings in a renal pelvis 
washing.

Figs. 13.22 and 13.23  (case #8) Inflammation and atypical urothelial cells: reactive benign 
versus dysplastic/malignant cells.
Cytologic diagnosis supported by DNA cytometric results: Severe urothelial dysplasia or 
high-grade neoplasia, accompanied by acute inflammation.
Tissue diagnosis (excisional biopsy of a small tumoral lesion at the inner surface of the uri-
nary bladder): Papillary transitional cell carcinoma pTa, grade 2.

Fig. 13.22  A direct sediment smear from a bladder washing (after centrifugation) exhibits: 
Two benign urothelial cells (lower left), scattered small atypical cells with deep-staining nuc
lei (most likely representing degenerating dysplastic/malignant cells), numerous scattered 
neutrophils, and a transitional cell revealing severe atypia (arrow). High N/C ratio, hyper-
chromasia, and coarse chromatin of the latter favor an isolated neoplastic cell (Pap stain, 
lower magnification).

Fig. 13.23  ICM-DNA (same case) The DNA histogram shows a distinct tetraploid stemline, 
complete absence of diploid target cells, a smaller fraction of aneuploid cells, and a few aneu-
ploid nuclei exhibiting DNA content > 9c . The DNA distribution pattern is highly suggestive 
of a neoplastic disorder (Pap-prestained Feulgen stain, Ahrens Cytometrie-System).
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Fig. 13.24  Von Brunn Nests.
A large microfragment exfoliated from the inner bladder wall displays transitional cell nests 
showing glandular formations, embedded in loose connective tissue (bladder washing, direct 
sediment smear, Pap stain, low magnification). 

Fig. 13.25  Vesicointestinal fistula.
The sanguineous bladder washing is contaminated with feces (vegetable cells and crystalloid 
elements). The material has been discharged through a vesicorectal fistula into the urinary 
bladder (direct sediment smear, Pap stain, high magnification). 

Fig. 13.26  Candida cystitis.
Voided urine. The direct smears (after centrifugation) of a urine sediment are hypercellular. 
High magnification shows reactive urothelial cells and Candida spores scattered in a purulent 
background. Characteristic arrangement of the spores in pairs and triads (arrows) clearly dif-
ferentiates them from degenerating red blood cells (Pap stain, lower magnification).

Fig. 13.27  Cytologic findings after intravesical bacillus Calmette-Guerin therapy.
A 75-year-old man had excision of transitional cell carcinoma of the urinary bladder and 
metachronous intravesical BCG therapy. Cytologic follow-up by means of bladder washings 
reveals BCG-itis, which is characterized by pronounced reactive alterations of the urothelial 
cells, by epithelioid histiocytes, Langhans-type giant cells (lower right), and an inflammatory 
background composed of lymphocytes and neutrophils (direct sediment smear, Pap stain, 
lower magnification). 

It is difficult to distinguish between fusiform reactive transitional cells and epithelioid 
histiocytes. 
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Fig. 13.28A–D  Morphology of decoy cells caused by Polyomavirus infection
Voided urine of a 26-year-old man after renal transplantation. Urine sediment was processed 
using the Cytospin method. The four morphologically distinct variants of decoy cells are 
demonstrated in detail (Pap stain):
A Type 1 (classic form): Homogeneous inclusion completely filling the nucleus (arrows). B 
Type 2: Centrally positioned inclusion surrounded by an incomplete halo (arrows). C Type 3: 
Diffusely distributed coarse chromatin (arrows). D Type 4: Polymorphous nucleus exhibiting 
coarse chromatin (arrow) and a single nucleolus (arrowhead).
Details related to microscopic features and differential diagnostic aspects are discussed in 
Sect. 13.2.4.5.2, “Polyomavirus,” p. 815.
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13.3.1  Urethra: Malignant Neoplasms

13.3.1.1   Primary Malignancies

Urethral carcinoma may be associated with synchronous or 
metachronous bladder cancer, but primary malignancies of 
the male and female urethra rarely occur. Squamous cell car-
cinoma is the most frequent tumor followed by adenocarci-
noma (clear cell type) and urothelial cancer. 
Primary malignant melanoma has rarely been reported.

13.3.1.1.1  Squamous Cell Carcinoma and Common 
Adenocarcinoma 
Both tumor types present similar cytomorphology as com-
pared to their counterparts in other sites of the human body.

13.3.1.1.2  Clear Cell Adenocarcinoma 
Clear cell adenocarcinoma usually occurs in adult women 
having a particular association with urethral diverticula, but 
it seems not to be related to the prostatic epithelium in male 
patients, because the tumor cells stain negative for prostate-
specific antigen and prostatic acid phosphatase [27].

Microscopic Features
{{ The microscopic features match those of clear cell car-
cinoma of the female genital tract. 

{{ Papillary pattern may occur. 
{{ The tumor cells show abundant clear cytoplasm.
{{ The nuclear pleomorphism is moderate to pronounced, 
the chromatin is granular to vesicular and prominent, 
and occasionally there are multiple nucleoli. 
{{ Mitotic activity is distinct. 

Differentiating this entity from nephrogenic adenoma should 
pose no problem [9, 27, 31].

13.3.1.1.3  Urethral Transitional Cell Carcinoma 
This is observed infrequently in men as well as in women. 
The tumors may reveal varying morphologic grade, stage 
(in-situ or invasive), and architectural pattern (papillary or 
solid) [15, 28, 39]. 

The cytomorphology of urothelial carcinomas is de-
scribed in Sects. 13.3.4, p. 833, and 13.3.5, p. 835.

13.3.1.1.4  Malignant Melanoma 
Primary malignant melanoma has rarely been reported in the 
literature. The tumors are usually encountered in the female 
urethra [44]. The cytomorphology is identical to melanocytic 
neoplasias elsewhere in the human body. However, melano-
ma can mimic solid urothelial carcinoma [33]. 

Section 13.3 
Urinary Tract

Precancerous Urothelial Lesions

Malignant Lesions
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13.3.1.2  Prostatic Ductal Adenocarcinoma 
[3, 5, 10, 37, 40, 42] (Fig. 13.29)

Synonyms and General Comments
zz Synonyms: prostatic duct carcinoma, endometrial or en-
dometrioid carcinoma.
zz Ductal adenocarcinoma is a rare prostatic tumor, pure 
ductal adenocarcinoma accounts for less than 1% of all 
prostate cancers. 
zz Approximately 50% of all prostatic ductal adenocarcino-
mas disclose an acinar tissue component.
zz The tumor initially involves the male prostatic urethra, 
generally presenting with polypoid intraurethral masses; 
therefore, the tumors are typically diagnosed by means of 
transurethral resection or – depending on the pattern of 
spread – in bladder washings or voided urine.
zz It is important to reach a correct diagnosis because this 
rare prostatic tumor type pursues a more aggressive clini-
cal course than the common acinar prostate cancer.

Microscopic Features (Fig. 13.29A)
{{ Hallmark is the striking papillary and tubulopapillary 
growth pattern; tubules and papillae are lined with a  
single or pseudostratified layer of tall columnar epitheli-
um with elongated nuclei containing large nucleoli. Nuc
lear grooves are described as characteristic [14, 30, 42]. 
{{ Most ductal adenocarcinomas show high-grade atypia 
and enhanced mitotic activity as compared to conven-
tional prostatic adenocarcinomas. 

Differential Diagnosis
zz The ductal type of prostate adenocarcinoma may mimic 
high-grade papillary transitional carcinoma, but the latter 
does not exhibit tubular differentiation and positive im-
munoreactivity for prostate-specific cell markers.
zz With careful reading of the overall cell pattern, a minor 
component of conventional prostatic acinar adenocarcino-
ma is detected in up to 50% of the ductal adenocarcinomas. 

Immunocytochemistry (Fig. 13.29B)
The ductal type of prostate adenocarcinoma mimicking 
high-grade papillary transitional carcinoma shows positive 
immunoreactivity for PSA and PAP and negative immunore-
action for CK7, CK20, and CK13.

13.3.1.3  Urethral Washing Cytology in Men After 
Cystoprostatectomy [6, 18, 21, 38]

zz Urethral tumor recurrence occurs in approximately 7% of 
the men who had cystectomy for transitional bladder can-
cer [38]. Urethral washing screening cytology detects a 
substantial proportion of tumor recurrence. 
zz Poor survival is reported for urethral transitional cell car-
cinoma following radical cystectomy, but the survival dif-
ference in patients with and without cytologic urethral 
monitoring is a controversial subject [6, 21]. However, 
urethral washing may benefit individual patients [18].

13.3.2  Bladder, Ureter, and Renal Pelvis: 
Interaction of Precancerous and Invasive 
Urothelial Lesions

zz Recent research on whole-organ mapping of the mucosal 
genome has provided new information concerning deve
lopment of bladder cancer. The authors demonstrated ge-
netic alterations of cells from dysplastic mucosal areas as 
well as of cells from morphologically normal mucosa. 
These genetic alterations, together with so-called forerun-
ner genes and known tumor suppressor genes (such as RB1-
Retinoblastoma gene 1) may be responsible for driving 
development of bladder cancer [7, 23]. However, the asso-
ciation of precancerous lesions with invasive bladder can-
cer was documented long ago by morphological mapping 
of the urothelium in bladders resected for invasive tumor 
by Koss and colleagues and Farrow and associates [12, 19]. 
zz Intraurothelial neoplasia, called dysplasia, precedes or 
goes together with both carcinoma in situ and invasive 
cancer. Each class of dysplastic epithelial disorders, rang-
ing from mild dysplasia to severe dysplasia/carcinoma in 
situ, marks a premalignant condition with increasing bio-
logical potential for developing invasive cancer.
zz Recent publications in the literature advocate a new histo-
logic classification of the noninvasive bladder neoplasms, 
which should comprise both morphologic features of the 
1973 and 2004 WHO terminology and molecular genetic 
information [43].
zz Tumors occurring in different compartments of the uri-
nary tract reveal very similar morphologic features. Wash-
ings from the upper urinary tract are more likely to show 
low cellularity, especially when a flat-type neoplasia is 
present.
zz A recent publication by Garbar and colleagues [13], 
among many other papers that are briefly cited in this 
chapter, emphasizes the high impact and accuracy of uri-
nary cytology in current urological practice.
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13.3.3  Bladder, Ureter, and Renal Pelvis: 
Precancerous Urothelial Lesions

13.3.3.1  Urothelial Dysplasia [10, 25]

Definition and General Comments
zz Dysplastic lesions are flat noninvasive areas of urotheli-
um composed of morphologically and genetically abnor-
mal cells with precancerous potential. Dysplasia general-
ly is asymptomatic, but a limited number of patients may 
present with irritative bladder symptoms and hematuria. 
zz Dysplasia may precede in situ carcinoma and invasive 
neoplasia, may occur concomitantly with bladder cancer, 
or is detected in patients with follow-up care after primary 
treatment of their transitional cell carcinoma. 
zz The dysplastic epithelial lesions may be divided into two 
groups: low-grade and high-grade dysplasia.
zz In current-day practice at our institution, we prefer a mor-
phologic subclassification into mild, moderate, and severe 
dysplasia simultaneously taking into account the results 
of image cytometric DNA ploidy studies (see Sect. 
13.1.4.2,“Quantitative DNA Cytometry,” p. 801) . 

13.3.3.1.1  Mild Dysplasia (Fig. 13.30)
Mild dysplasia closely resembles benign (reactive) urothe
lium. A conclusive diagnosis based on cytomorphologic fea-
tures alone is rarely possible; a tentative cytologic report is 
common.

Microscopic Features
{{ The cells in cytologic preparations may be slightly en-
larged, sometimes crowded and elongated.
{{ Hallmarks: A major proportion of the cells have longi-
tudinal nuclear grooves and membrane irregularities, 
characteristic signs of dysplastic changes. 
The chromatin is finely granular but distinct.
Small nucleoli are usually present.

Differential Diagnosis and Additional Analyses
zz Mild dysplasia presents diagnostic dilemmas in distin-
guishing it from both nonspecific reactive cell changes 
and low-grade papillary carcinoma. 
zz In most cases, image cytometry provides a diploid or 
polyploid DNA distribution pattern; therefore cytometry 
cannot discriminate between a benign transitional cell 
population, a dysplastic cell population, and a low-grade 
neoplasia. 
zz UroVysion FISH is the most suitable routine method es-
tablishing a premalignant potential of urothelial cells with 
marginal alterations (Fig. 13.31).

13.3.3.1.2  Moderate Dysplasia (Fig. 13.32)
Moderate dysplasia represents a diagnostic class with cell 
features that meet cytologic criteria between the two ex-
tremes of mild and severe dysplasia.

Microscopic Features
Hallmarks: 

{{ Cellular atypias are overt: cells are enlarged, crowded, 
and frequently elongated, but the overall pattern is uni-
form. 
{{ Loss of nuclear polarity is observed in a limited num-
ber of the cell groups. 
{{ Nuclei are hyperchromatic showing distinct irregular 
outline as well as dense and granular chromatin. Nu-
clear grooves are common. 
{{ The N/C ratio is normal or slightly increased. 
{{ Small to medium-sized nucleoli are distinctly visible in 
a majority of the nuclei. 
{{ In general, the smears are hypercellular.

Differential Diagnosis and Additional Analyses
zz Moderate dysplasia exhibit similar morphologic features 
to transitional papillary carcinoma grade 2 and severe re-
active/reparative atypia (see Sect. 13.2.2, p. 810).
zz In most cases, moderate dysplasia with cytomorphologic 
characteristics, as stated above, yields an abnormal quan-
titative DNA distribution pattern (tetraploidy or aneuploi-
dy). 

13.3.3.1.3  Severe Dysplasia (Fig. 13.33)
Severe dysplasia is characterized by distinctly abnormal uro-
thelial cells.

Microscopic Features and Differential Diagnosis 
{{ Cells are enlarged, rounded, or elongated. 
{{ Marked loss of polarity is observed in cellular grou
pings. 
{{ The nuclei are hyperchromatic and polymorphous with 
granular and coarse chromatin. 
{{ The N/C ratio is increased. Medium-sized and large 
pleomorphic nucleoli are present. 
{{ Mitotic activity is increased.

Dysplastic cells share morphology with the cells of both  
urothelial carcinoma in situ and invasive transitional cell 
cancer.
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13.3.3.2  Transitional Cell Carcinoma In Situ 
(Figs. 13.34–13.37)

Carcinoma in situ (CIS), also called high-grade intraurothe-
lial neoplasia, progresses to invasive bladder cancer in a sig-
nificant proportion of patients.

Carcinoma in situ is associated with extensive cell exfo-
liation due to lack of cellular cohesion.

Microscopic Features and Additional Analyses 
{{ Key feature of CIS is a clean background of the cyto-
logic smears, lacking detritus and signs of inflamma-
tion in spite of abundance of severely atypical cells.
{{ Urine sediments contain numerous single abnormal 
cells; cell clustering rarely occurs. The overall cell pat-
tern has a uniform appearance. 
{{ The tumor cells are round or polygonal with a high 
N/C ratio.
{{ The cytoplasmic rims are densely structured and fo-
cally vacuolated. 
{{ The nuclei are hyperchromatic, wrinkled, and folded. 
The chromatin texture is coarsely granular and coarse-
ly clumped. 
{{ The nucleoli are large and pleomorphism is common. 

Polysomy of at least one of the chromosomes is found in 
more than 90% of all CIS-cells using the UroVysion FISH 
test [36]. Correspondingly, most carcinomas in situ exhibit 
an aneuploid DNA distribution pattern. All cases with carci-
noma in situ measured at our institute provided highly aneu-
ploid DNA contents comprising one or multiple stemlines in 
different non-euploid areas (Fig. 13.36).

Caution
zz Rare cases of urothelial CIS predominantly com-

posed of cells with clear nuclei may lead to a false-
negative tumor diagnosis (Fig.13.35).
zz At our institution, we have observed a few cases with 

synchronous appearance (on the same slide) of both 
typical CIS and fragments and single cells from a 
papillary low-grade urothelial neoplasia. DNA ploidy 
analysis is able to confirm the cytologic diagnosis 
and to assess the different biological properties of 
the two cell populations (Fig. 13.37)
zz It is important to insist on cytologic diagnoses of se-

vere dysplasia or CIS, even in cases with cystoscopy 
and biopsies providing negative results:
–	 Flat neoplastic intraurothelial alterations of the 

bladder are often occult and can easily be missed, 
by cystoscopy and biopsy. 

–	 CIS, which is located in the upper urinary tract 
and clinically free of symptoms, must always be 
excluded in this setting.

13.3.4  Bladder, Ureter, and Renal Pelvis: 
Papillary Transitional Cell Carcinoma 

General Comments 
zz A conclusive cytologic diagnosis of papillary transitional 
cell carcinoma (PTC) is based on:
1.	 The evidence of papillary tumor formations compri

sing fibrovascular cores and corresponding cellular 
atypias. Elongated and columnar epithelial cells show-
ing palisade arrangement, pseudostratification, and 
loss of polarity. The atypical cell features are more pro-
nounced the higher the tumor grade.

2.	 Highly cellular smears containing large numbers of 
single cells that are typically arranged in a streaming 
pattern, and rosette-like or palm frond-like formations.

zz The cytologic diagnosis of papillary transitional cell car-
cinoma of any grade will neither rule out nor confirm an 
invasive tumor growth.

Tumor Grading
zz Cytological criteria are not sufficiently refined to reliably 
differentiate between the three categories of PTC tumor 
grade considered herein. At our institution, we have im-
plemented a grading system for PTCs based on cytomor-
phology complemented by ICM ploidy analysis as an ob-
jective grading method: 

−− Diploid/polyploid DNA distribution pattern is consis-
tent with low-grade lesions. 

−− Aneuploidy is consistent with high-grade lesions.
−− Tetraploidy should be rated equivocally (see Sects. 

13.1.4.2.1 and 13.1.4.2.2, p. 802). 
As a result, one portion of cytomorphologically grade 2 
PTCs fall into the low-grade tumor group, another portion 
into the high-grade category, and a small number of cases 
cannot be precisely graded. 
zz A critical study “The effects of the current WHO/ISUP 
classification system on urine cytology results” was pub-
lished in 2002 by Curry and Wojcik [8, 11].
zz Exact correlation of the cytologic and histologic grading 
is not always possible as histologists rely on architectural 
features rather than distinct cellular and nuclear changes, 
and image cytometric studies are not acceptable using his-
tologic sections. 
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13.3.4.1  Papillary Transitional Cell Carcinoma, 
Grade 1 [26, 34] (Figs. 13.38 and 13.39)

Microscopic Features
{{ Grade 1 (low-grade) PTC cells are somewhat larger 
than normal basal and intermediate urothelial cells. 
{{ The homogeneous, slightly cyanophilic cytoplasm is 
elongated, fusiform, or columnar. 
{{ Nuclei are eccentrically positioned and slightly irregu-
lar, exhibiting wrinkled membranes. Their chromatin is 
usually denser and more granular than that in nuclei of 
normal urothelial cells and evenly dispersed. Opaque 
nucleoplasm frequently occurs. 
{{ Nucleoli are small but distinct and appear in the majo
rity of the tumor cells.
{{ Hallmarks: 

−− A majority of the cells show a flexed groove along 
the length of the nucleus.

−− Opaque nucleoplasm or evenly distributed fine 
granular chromatin are distinct.

−− The tumor cells occurring in papillary or papilliform 
aggregates show nuclear overlapping, focally with 
vague cellular depolarization. 

−− The cytoplasm fades away at the periphery, giving 
rise to a syncytial-like architecture. 

−− Single tumor cells may be close-packed, arranged in 
a streaming pattern and sometimes in rosette-like or 
palm frond-like formations.

Differential Diagnosis
Differential diagnoses of grade 1 PTC (in cases with or with-
out entire papillary fronds) include:
zz Proliferating intermediate urothelial cells.
zz Urothelial cells with reactive/reparative changes.
zz Benign elongated and columnar transitional cells. 
These benign cells differ from those of low-grade PTC  
in their sharply outlined cytoplasm, bland nuclear shape, 
chromatin texture, and nucleolar features (see Sects. 
13.2.1.2.3, p. 809, and 13.2.2, p. 810) (Figs. 13.8 and 
13.9).
zz Flat intraurothelial mild dysplasia, and
Papillary urothelial neoplasm of low malignant potential 
(PUNLMP) (Sect. 13.2.3.1.4, p. 812). 
The cellular and nuclear features of the two lesions match 
those of grade 1 PTC.

Caution
zz The cytomorphologic criteria are characteristic but 

often not sufficient for a conclusive diagnosis of 
grade 1 PTC.  Cytodiagnosis of this tumor entity re-
mains challenging.
zz Bare fibrovascular cores are occasionally observed in 

washings from the urinary system affected by PTCs 
of any grade (Fig. 13.41B).
zz The cytologic diagnostic sensitivity increases with 

advancing malignancy grade of the PTC.
zz UroVysion FISH is the most suitable routine labora-

tory method to assess or rule out premalignant po-
tential of atypical urothelial cells suggestive of low-
grade PTC.

13.3.4.2  Papillary Transitional Cell Carcinoma, 
Grade 2 (Fig. 13.40)

Microscopic Features
{{ Sediment smears show high cellularity.
{{ Cytoarchitecture of papillary and papilliform aggre-
gates and arrangement of single cells are similar com-
pared to grade 1 PTC, but the cells are clearly enlarged, 
crowded, and frequently elongated, presenting an over-
all monotonous pattern. Loss of polarity is observed in 
some of the cellular groupings.
{{ Nuclear grooves along the length of the nucleus are ob-
vious, and the nuclei are hyperchromatic, exhibiting a 
distinct irregular outline.
{{ Dense granular and focally coarse chromatin. 
{{ The N/C ratio is slightly increased. 
{{ Small to medium-sized nucleoli are distinct in the ma-
jority of the nuclei. 

Differential Diagnosis
Differential diagnoses of grade 2 PTC (in cases with or with-
out papillary fragments) include:
zz Moderate to severe reactive/reparative atypia, but pro
perty of cytoplasm and chromatin is different to those of 
grade 2 PTC (see also Sect. 13.2.2, p. 810).
zz Flat intraurothelial moderate dysplasia that exhibits simi-
lar cytomorphologic features compared to grade 2 transi-
tional papillary carcinoma.
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13.3.4.3  Papillary Transitional Cell Carcinoma, 
Grade 3 (Fig. 13.41)

Grade 3 PTC shares cytomorphologic features with transi-
tional cell CIS and invasive solid transitional cell carcinoma 
(see Sects. 13.3.3.2, p. 833, and 13.3.5, below). 

A diagnosis of exophytic high-grade papillary tumor is 
only possible if true papillae comprising connective tissue 
cores are encountered in the cytologic specimens. 

13.3.5  Bladder, Ureter, and Renal Pelvis: 
Invasive Nonpapillary Transitional Cell 
Carcinoma 

Microscopic Features (Fig. 13.42)
{{ Cellularity of the urine sample is highly increased. 
{{ The tumor cells usually occur singly but three-dimen-
sional irregular clusters may also be seen.
{{ The large pleomorphic cells present an increased N/C 
ratio and irregular pleomorphic, hyperchromatic nuc
lei. The nuclei show irregular borders with wrinkled 
and folded membranes.
{{ The chromatin is coarsely granular, clumped, and ir-
regularly distributed. 
{{ The nucleoli are prominent, pleomorphic, and fre-
quently multiple. 
{{ Exhibiting a dense homogeneous cytoplasm, the carci-
noma cells retain a distinct transitional cell feature, but 
vacuolization is frequent.
{{ Necrotic debris and blood contribute to a diagnosis of 
invasive cancer.
{{ Unlike glandular and trophoblastic differentiation, a 
squamous cell component is frequently observed in 
urothelial carcinoma. The squamous cells are most of-
ten clearly malignant, comprising large polymorphous 
keratinized or cyanophilic cytoplasm, and a pleomor-
phic, hyperchromatic densely structured nucleus. Less 
well-differentiated malignant squames are difficult to 
distinguish from cancer cells of urothelial origin.

Additional Comments
zz WHO histological classification [10] describes different 
subtypes of urothelial cancer: micropapillary, lymphoepi-
thelioma-like, lymphoma-like, sarcomatoid, giant cell, 
mucoid, and others [22, 35] (Fig. 13.43). Such tumors are 
rarely encountered in routine cytology, precise subclassi-
fication should be left to histology.
zz All invasive urothelial carcinoma shows atypical DNA 
distribution patterns using both flow and static cytometry. 
zz DNA aneuploid stem lines are associated with the highest 
recurrence rate.

Differential Diagnosis
zz Compared to invasive TC, transitional cell carcinoma in 
situ exhibits a more uniform cell pattern, cell clusters 
rarely occur, and the background is not necrotic.
zz Undifferentiated malignant epithelial, mesenchymal, and 
lymphatic tumors may masquerade as transitional cell 
carcinoma, yet these tumors rarely occur (see Sects. 
13.3.6–13.3.8, below). Selective panels of antibodies 
should be applied in order to ascertain a specific tumor 
type. 

Caution
zz Occurrence of only a few malignant urothelial cells is 

exceptional but possible in cytologic specimens. This 
setting is specifically observed in cases associated 
with marked inflammation.  Sporadic tumor cells 
should not be missed or misdiagnosed as regenera-
tive epithelial cells or activated histiocytes. 
zz Ploidy analysis by means of image cytometry can ac-

curately categorize single cells: diploidy indicates 
benign cells, whereas aneuploidy is diagnostic for 
neoplastic cells originating from high-grade dyspla-
sia/CIS or invasive neoplasia.

13.3.6  Bladder, Ureter, and Renal Pelvis: 
Other Primary Cancers [10]

13.3.6.1  Squamous Cell Carcinoma [20] (Fig. 13.44)

This tumor entity commonly occurs in regions where infesta-
tion with Schistosoma haematobium is endemic (see also 
Sect. 13.2.4.6.1, p. 815). In contrast, a squamous cell compo-
nent in transitional cell cancer is frequently observed 
throughout the world.

Tumor Variants, Microscopic Features, and Differential 
Diagnosis
zz Common squamous cell bladder carcinoma. The morpho-
logic characteristics of this cancer are well known from 
their counterparts in other sites of the body. Description of 
cytomorphology is provided in other chapters of this 
book.
zz Verrucous carcinoma. An uncommon variant of squa-
mous cell carcinoma, but otherwise typically occurring in 
patients affected by schistosomiasis (Fig. 13.44). The tu-
mor appears as an exophytic warty mass exhibiting pro-
nounced epithelial acanthosis. Cytology is often negative 
for malignancy; endoscopic biopsy or surgical tumor ex-
cision and subsequent histology provide definite diagno-
sis.
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{{ A verrucous neoplasm may be suggested due to large 
numbers of polymorphous squames lacking nuclei, and 
a densely structured eosinophilic and orangeophilic cy-
toplasm. A few squames may have nuclei exhibiting 
minimal atypia or apoptotic change. 

zz Poorly differentiated nonkeratinizing squamous cancer is 
difficult to distinguish from transitional cell cancer.

Caution
Squamous cancer spreading to the urinary system or 
direct extension of squamous cell carcinoma from the 
anal region or from the female cervix must be ruled out.

13.3.6.2  Adenocarcinoma (Fig. 13.45)

General Comments and Microscopic Features
zz Adenocarcinomas account for less than 2% of all malig-
nant urinary bladder tumors.
zz Adenocarcinoma is associated with longstanding intesti-
nal metaplasia of the urothelium. As a rare variant, adeno-
carcinoma may arise from remnants of the urachus.
zz Mucin-secreting tumors may resemble colonic adenocar-
cinoma. Tumors of the colloid type and signet ring cell 
type are the most frequently reported variants.
zz Cytologic findings are akin to adenocarcinomas in other 
body sites: 
{{ Three-dimensional clusters showing a scalloped con-
tour and single cells are encountered. The cells are cu-
boidal or columnar in shape. 
{{ The nuclei are large and irregular with hyperchromasia 
and vesicular and glassy structure. The chromatin ap-
pears densely granular or in strands. 
{{ A large round or pleomorphic nucleolus is always pres-
ent. 
{{ The cytoplasm is vacuolated and may contain mucus.

Differential Diagnosis
Metastatic disease is generally caused by cancers having 
their primary site in the colorectal area and in the prostate 
gland (see Sect. 13.3.7, below).

13.3.6.3  Small-Cell Undifferentiated Carcinoma 
[2, 4]

zz Small-cell carcinoma (SCC) of the bladder is a rare entity 
with a poor prognosis. Proportions of small-cell carcino-
ma are found together with common transitional cell tu-
mor types in a high percentage of cases. Small tumor cells 
share morphologic features with small-cell carcinomas in 
other parts of the body such as the lung. 

zz The tumors may show positive immunoreactivity for neu-
roendocrine markers [1], reliable neuroendocrine markers 
are: chromogranin A, synaptophysin, CD56, and neuron-
specific enolases. Whether TTF-1 is a valuable marker for 
differentiating between primary bladder SCC and secon
dary SCC from the lung is, to the best of our knowledge, 
not yet clarified.
zz Small-cell carcinoma must be distinguished from malig-
nant lymphoma. SCC cells stain positive for cytokeratins 
and negative for CD45. Non-Hodgkin lymphomas have 
an opposite immunoprofile. 

13.3.7  Carcinoma of Adjacent Organs 
Invading the Urinary Collecting System

13.3.7.1  Prostatic Adenocarcinoma (Fig. 13.46)

zz Direct extension of prostatic cancer tissue into the urinary 
bladder is relatively common. Clinical and cystoscopic 
findings are sometimes bland; other patients may present 
with diffuse bleeding from the prostate region. 
zz Adenocarcinoma of the prostate has a characteristic mor-
phology and should be diagnosed in most cases by routine 
light microscopy: 
{{ Small and large sheets of monomorphic cuboidal ma-
lignant cells with broad, foamy, or vacuolated cyto-
plasm. 
{{ The nuclei are round and swollen, exhibiting faint ir-
regularities.
{{ Dense and evenly distributed granular chromatin.
{{ A single prominent centrally located nucleolus. 
{{ Detritus is absent.

zz It is recommended to confirm the diagnosis using appro-
priate immunocytochemical stains; the prostate-specific 
markers PSA and PAP reveal strong positivity, which is 
confined to benign and malignant prostatic cells (Fig. 
13.46B).

13.3.7.2  Colorectal Adenocarcinoma (Fig. 13.47)

These cancers may proceed with direct extension into the 
urinary bladder or they may exfoliate their cells into the uri-
nary tract through a rectovesical fistula, particularly after 
therapeutic irradiation.

Microscopic Features, Differential Diagnosis,  
and Immunocytochemistry

{{ The cells of classic colonic adenocarcinoma are large 
and columnar-shaped, occurring in palisade arrange-
ment. 
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{{ The nuclei are pleomorphic and hyperchromatic, ex-
hibiting a coarse granular chromatin texture. 
{{  Multiple nucleoli are common. 
{{ The wide vacuolated cytoplasm contains variable 
amounts of mucin. 
{{ Necrosis is present in most cases.

zz Differential diagnosis should include primary adenocarci-
noma of the urinary bladder mucosa and a variety of rare 
metastatic adenocarcinomas such as gastric cancer, breast 
carcinoma, adenocarcinoma of the lung, and others.
zz With few exceptions, colorectal adenocarcinoma cells 
stain immunocytochemically positive for CK20 and 
CDX-2 but negative for CK7.

13.3.7.3  Cervical Squamous Cell Carcinoma

Squamous cell carcinoma in urine samples from female pa-
tients is foremost suggestive of spreading cervical cancer 
into the urinary bladder. The different tumor subtypes are 
described in Sect. 13.3.6.1, p. 835.

13.3.7.4  Renal Adenocarcinoma 
(Figs. 13.48 and 13.49)

Locally advanced renal cell carcinoma may involve the uri-
nary collecting system exfoliating cells into the urinary tract. 
A cytological diagnosis of renal adenocarcinoma is rarely 
made in urine probes.

Microscopic Features, Differential Diagnosis,  
and Immunocytochemistry

{{ Well-preserved tumor cells rarely occur.
{{ Tumor cell clustering is very uncommon.
{{ Renal adenocarcinoma is frequently of the clear cell 
type. Hence, the nuclei exhibit histiocytoid shape, and 
the cytoplasm is huge, foamy, and vacuolated. 

zz Single tumor cells with degenerative changes can rarely 
be distinguished from activated histiocytes (Fig. 13.49).
zz Differential diagnosis should include primary clear cell 
adenocarcinoma (urethra, urinary bladder) [45], metasta-
sis of clear cell adenocarcinomas, and nephrogenic ade-
noma/adenosis.
zz In cases with enough well-preserved tumor cells, immu-
nostaining for pancytokeratins (e.g., MNF116) and for the 
renal cell carcinoma marker (RCCMa) is helpful to 
achieve a conclusive cytologic diagnosis. 

13.3.8  Rare Nonurothelial Primaries

Our knowledge in cytomorphology of extremely rare urinary 
tract tumors is based on single histologic and cytologic re-
ports and on special references in textbooks. A comprehen-
sive synopsis of nonurothelial tumors of the urinary tract was 
described by Mikuz [24]. 

In brief, selected entities have potential relevance for cy-
tology:

13.3.8.1  Soft Tissue Tumors

Nearly 75% of all primary nonurothelial tumors of the uri-
nary tract belong to the soft tissue tumor group. Cytologic 
features may show significant overlap with those of sarco-
matoid carcinomas, carcinosarcomas, small-cell carcinoma, 
or inflammatory pseudotumors [24, 29]. 

13.3.8.2  Melanoma 

A few cases of primary malignant melanoma have been re-
ported in the literature. Melanomas occur more frequently in 
the urethra as compared with the mucosa of the urinary blad-
der [44]. Cytomorphology is identical to its counterparts 
elsewhere in the human body; however, melanoma can mi
mic urothelial carcinoma [33]. Targeted immunocytochemi-
cal work-up with antibodies against cytokeratins and specific 
melanoma antigens will be diagnostic.

13.3.8.3  Malignant Lymphomas

The urinary tract may be affected in patients with genera
lized malignant lymphoma. Primary localization of lympho-
ma in the urinary tract is extremely rare and occurs particu-
larly in HIV-positive and otherwise immunosuppressed 
patients [32, 41]. The most frequent reported lymphoma type 
is low-grade non-Hodgkin lymphoma (NHL) (Fig. 13.50)
[17, 24].

Differential Diagnosis 
zz Lymphocyte-rich specimens of chronic cystitis must be 
distinguished from low-grade NHL by assessing clonality 
with immunocytochemical, cytometric, and/or molecular 
tests.



11

11

13

838 Chapter  13    Urinary Tract

zz NHL with a preponderance of blastic cells may mimic un-
differentiated malignancies of varied types, especially 
transitional cell carcinoma. Differentiation is easily 
achieved by immunocytochemical staining for cytokera-
tins, e.g., MNF116 (positive reaction on carcinoma cells) 
and leukocyte antigen CD45 (positive reaction on lym-
phoma cells).
zz The rare plasmacytoid subtype of transitional cell carci-
noma should not be misinterpreted as extramedullary 
plasmacytoma of the bladder. Plasmacytomas are positive 
for CD38/CD138 (caution: CD45 and CD20 negativity!) 
but negative for cytokeratins.

13.3.8.4  Pheochromocytoma

Extraadrenal benign and malignant pheochromocytoma  
is a rare neoplasm: only 1% of all cases occur in the bladder 
[16]. 

Key diagnostic cells are enlarged polygonal elements 
with eosinophilic, granular cytoplasm. Spindle cells together 
with large polymorphous cells forming groups and clusters 
could lead to misdiagnoses. Prominent clinical symptoms 
and biochemical tests confirm the diagnosis in most cases.
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Fig. 13.29A, B  Prostatic ductal adenocarcinoma.
An 84-year-old man with a positive history of a papillary transitional cell carcinoma of the 
urinary bladder (pTa, grade 1) presented with an intraurethral papillary tumor. Combined 
urethral-vesical irrigation was performed. Direct sediment smears (after conventional cen-
trifugation) were Pap-stained.
Cytologic diagnosis: Prostatic adenocarcinoma grade 2, consistent with prostatic ductal ade
nocarcinoma.
Tissue diagnosis: Well-differentiated prostatic carcinoma was detected 24 months later by 
means of prostatic punch biopsies. 
A High magnification reveals morphologically typical prostatic carcinoma cells arranged in 
unusual papilliform clusters. Note focal palisading of the neoplastic cells (arrow). Normal 
urothelial cells (upper left corner). B Immunocytochemically, the malignant cells express 
prostate acid phosphatase (right) unlike adjacent connective tissue fragments at left. Immu-
nopositivity for PSA and opposite immunoprofile for CK7 and CK20 are not shown (Pap-
prestained direct sediment smear, low magnification).

Figs. 13.30 and 13.31 Mild urothelial dysplasia and diagnostic impact of UroVysion 
FISH test.
A young male patient with a positive history of low-grade papillary transitional cell carci-
noma of the left ureter. Current follow-up cystoscopy and right-side ureteroscopy (post-left-
side ureterectomy) provided normal results. Nevertheless, bladder washing was performed 
for cytologic examination.

Fig. 13.30  High magnification shows clusters composed of slightly atypical transitional 
cells: loss of cellular polarization, focal cellular palisading (small arrows), distinct nuclear 
overlapping (large arrows), nuclear grooves and membrane irregularities (white arrowheads), 
and occasional small but distinct nucleoli. Dispersed granular chromatin is occasionally en-
countered as well (direct sediment smear, Pap stain). 
Cytology: Distinguishing between reactive cell atypia and low-grade transitional cell neo-
plasia/mild dysplasia is not possible by conventional cytology alone. Thus, a Pap-prestained 
smear was referred for FISH analysis.

Fig. 13.31  (same case) As stated above, bladder washing showed uncertain cytology. 
UroVysion FISH test on a prefixed and Pap-prestained conventional smear showed chro-
mosomal aberrations (chromosome 3 red, 7 green, 17 blue) and anomalies of the 9p21 area 
(arrows) with up to 6 signals in 29 of 30 nuclei.
Cytology and FISH study: Morphologic atypia along with molecular genetic results (poly-
somia and gene amplification) indicate dysplastic lesions somewhere in the mucosa of the 
urinary system.
Tissue diagnosis (multiple endoscopic biopsies): Mild urothelial dysplasia.
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Fig. 13.32  Moderate urothelial dysplasia.
Direct sediment smears of a bladder washing from an elderly man show cytomorphologic characte
ristics of moderate urothelial dysplasia. Note in particular the monotonous cell appearance, cellular 
crowding, loss of polarity, high N/C ratio, and usually loose granular chromatin texture. Digital image 
cytometry (not shown) revealed aneuploid DNA distribution pattern indicating high-grade urothelial 
lesion. There is no follow-up available (Pap stain, high magnification).
Fig. 13.33  Severe urothelial dysplasia and impact of ancillary tests.
A 65-year-old woman underwent multiple cystoscopic controls over a period of 2 years because of 
well-established interstitial cystitis. Histologic biopsies always rendered a benign result, unlike blad-
der washings, which yielded without exception atypical cytologic results. Digital image cytometry was 
also performed on the atypical cell population, disclosing an abnormal (tetraploid) DNA distribution 
pattern (not shown). A recent bladder washing showed highly atypical transitional cells compatible 
with high-grade dysplasia. Additional UroVysion FISH test was mandated due to previous atypical 
cytologic findings: unequivocal chromosomal aberrations were found (not shown) (direct sediment 
smear, Pap stain, high magnification). 
Cytologic diagnosis supported by FISH study: Severe urothelial dysplasia. Carcinoma in situ or 
invasive transitional cell neoplasm cannot be ruled out.
Histologic diagnosis, not earlier than 21 months after positive cytology (cystoscopic biopsies from 
the bladder mucosa): High-grade urothelial dysplasia.
Figs. 13.34–13.37 Urothelial carcinoma in situ.
Three different examples of carcinoma in situ (CIS) are discussed together with the diagnostic im-
pact of static DNA cytometry.
Fig. 13.34  (case #1) Classical CIS in a Cytospin specimen. Loose aggregation of malignant cells is 
characteristic of the liquid-based preparation mode. Note in particular the vacuolated cytoplasm and 
clean background of the specimen (bladder washing, Pap stain, high magnification).
Cytologic follow-up by cystoscopic bladder washings resulted in persistent CIS. Biopsies were not 
performed.
Fig. 13.35  (case #2) CIS, clear cell variant. Both pale clear nuclei and partial low N/C ratio may 
give rise to diagnostic difficulties between benign and malignant transitional cells. Still, cell size, 
extreme variation in N/C ratio, irregular nuclear membrane, radiating filiform chromatin (arrow), 
and pronounced polymorphic nucleoli suggest malignancy. Compare tumor cells with unequivo-
cally benign urothelial cells (arrowheads) (bladder washing, direct sediment smear, Pap stain, high 
magnification).
Fig. 13.36  (same case) DNA quantitation by digital image cytometry was very helpful in order to 
render a conclusive cytologic diagnosis: Polyploidizing hypotetraploid stemline and numerous an-
euploid single cells indicating severe dysplasia or malignancy.
Tissue diagnosis (multiple biopsies from the bladder mucosa): Urothelial carcinoma in situ.
Fig. 13.37  (case #3) Concomitant CIS and low-grade papillary carcinoma was found in a 76-year-
old man presenting with microhematuria. A voluminous papillary tumor was detected during cysto-
scopic exploration. Bladder washing and excisional biopsies were simultaneously performed.
Bladder washing: Lower magnification shows numerous isolated fusiform and slightly atypical uro-
thelial cells indicating low-grade papillary transitional cell carcinoma, but highly abnormal urotheli-
al cells are present as well (arrow); distinct cellular enlargement, nuclear polymorphism, hyperchro-
masia, and pronounced nucleoli are readily identified when compared to the basic cell population 
(direct sediment smear, Pap stain).
ICM-DNA (not shown): The low-grade neoplastic cell population revealed a diploid DNA pattern 
unlike the isolated highly atypical cells; the latter disclosed a definite aneuploid DNA histogram.
Cytologic diagnoses supported by DNA analysis: 
(1) Low-grade papillary transitional cell neoplasia. 
(2) Most probably concomitant second high-grade neoplastic lesion (severe dysplasia, CIS or inva-
sive carcinoma).
Histologic diagnoses: 
(1) Papillary transitional cell carcinoma pTa, grade 2. 
(2) Severe urothelial dysplasia was detected in a single biopsy from the bladder mucosa not earlier 
than 50 months after the positive cytologic findings.
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Figs. 13.38 and 13.39 Papillary transitional cell carcinoma, grade 1.
Two papillary low-grade neoplasms from different patients are highlighted focusing on key 
cytologic features.

Fig. 13.38  (case #1) Higher magnification reveals papillary fronds. Fibrovascular cores are 
coated with uniform neoplastic cells exhibiting mild nuclear atypias. Note the characteristic 
nuclear opacity. ICM-DNA showed a diploid histogram (not shown) (bladder washing, direct 
sediment smear, Pap stain). 
Cytologic diagnosis: Papillary transitional cell carcinoma, grade 1 (confirmed by histology: 
pTa,G1).

Fig. 13.39A–C  (case #2) Cytologic hallmarks are demonstrated using different microscopic 
magnifications.
Cytologic diagnosis: Papillary transitional cell carcinoma, grade 1. ICM-DNA showed a dip-
loid histogram(not shown). 
Tissue diagnosis: Papillary transitional cell carcinoma pTa,G2.
A Two typical cytologic features of low-grade papillary tumor are demonstrated at low 
magnification (ureteral washing, direct sediment smear, Pap stain): (1) A small papillary 
frond exhibiting distinct palisading of the superficial cell layer (right). (2) Numerous iso-
lated uniform neoplastic cells. They are spindle-shaped or exhibit eccentric cytoplasm. Focal 
evidence of cellular palisading (arrows) and vague streaming cell formation (arrowheads).  
B A large palm-frond-like cell aggregation is shown at higher magnification comprising cell 
stream pattern (arrow) and rosette-like formations (arrowheads).C High magnification fo-
cuses on nuclear hallmarks of low-grade papillary tumors: wrinkled cleaved and grooved 
nuclear membranes (arrows), loose granular or opaque chromatin, indistinct nucleoli, and 
absence of nuclear hyperchromasia.

Fig. 13.40  Papillary transitional cell carcinoma, grade 2.
Increased cell size, coarse clumping chromatin, mild hyperchromasia, occasional pronounced 
nucleoli separate G2-papillary neoplasms from G1-tumors (Fig. 13.39C). ICM-DNA re-
vealed an aneuploid histogram(not shown) (washing of renal pelvis, direct sediment smear, 
Pap stain, high magnification).
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Fig. 13.41A, B  Papillary transitional cell carcinoma, grade 3.
Example of a G3-papillary neoplasia in a bladder washing (direct sediment smear, Pap stain).
Cytologic diagnosis: Papillary transitional cell carcinoma, grade 3.
Tissue diagnosis: Invasive papillary transitional cell carcinoma, grade 3.
A Crowded malignant cells showing a remarkably high N/C ratio, pleomorphic nuclei, and 
coarse clumping chromatin. The papilliform structure of the cell cluster is faintly discern-
ible (arrow). Invasive growth cannot be diagnosed by cytology (high magnification). B Lo
wer magnification exhibits a large papillary formation and papillary fronds that are partially 
covered by neoplastic urothelium. Note subepithelial capillary vessels containing red blood 
cells, a phenomenon that is best identified upon uncoated fronds (arrows).

Fig. 13.42  Invasive nonpapillary transitional cell carcinoma, common type.
Key features of invasive transitional cell carcinoma: overt malignant cells occurring alone or 
grouped in compact three-dimensional clusters, necrotic debris is nearly always present (top 
and lower left) (bladder washing, direct sediment smear, Pap stain, higher magnification).

Fig. 13.43  Invasive transitional cell carcinoma with focal mucus production.
Higher magnification reveals a urothelial carcinoma composed of medium-sized and large 
cells. Interspersed signet ring-like cells indicate focal mucin production. Note the glassy ap-
pearance and pink staining of the cytoplasmic inclusions, which show a positive staining re-
action for Alcian blue/PAS (not shown) (bladder washing, direct sediment smear, Pap stain).
Cytologic diagnosis: Transitional cell carcinoma focally associated with mucoid differentia-
tion. Diagnosis was confirmed by histology. 

Fig13.44  Well-differentiated / verrucous squamous cell carcinoma.
An 86-year-old man who presented with a bladder condition indicating cystitis or bladder 
neoplasia underwent cystoscopy. Bladder washing was performed, direct sediment smears 
(after centrifugation) were Pap-stained. Hypercellular smears revealed polymorphic, strong-
ly keratinized, nucleated and anucleated squamous cells. Nuclei showed mere mild atypia. 
Careful evaluation of the cytologic specimen detected occasional pearl formations (top) 
(high magnification).
Tentative cytologic diagnosis: Keratinizing squamous cell carcinoma versus widespread 
atypical squamous metaplasia.
Tissue diagnosis (endoscopic biopsy): Verrucous squamous cell carcinoma.

Fig. 13.45  Adenocarcinoma: particular diagnostic challenge following electro-cauteri
zation. 
A 75-year-old woman with a diagnosis of ureteral papillary adenocarcinoma underwent fol-
low-up cystoscopy and bladder washing 2 weeks after the initial histologic diagnosis. Cellu-
lar artifacts caused by electrocauterization (elongation of the cytoplasm of a large proportion 
of the cell population, and opaque nucleoplasm) hampered correct cytologic diagnosis (direct 
sediment smear, Pap stain, high magnification). 
(False) cytologic diagnosis: Altered dysplastic urothelial cells following cauterization.
Discussion: However, these cells represent adenocarcinoma when compared to the neoplas-
tic cells in histologic sections. Note: Indistinct nuclear membrane irregularities, partially 
well-preserved granular chromatin (arrows) and a single prominent nucleolus (arrowheads) 
may be helpful to avoid underinterpretation or misinterpretation.
Final diagnosis: Multifocal primary adenocarcinoma in the urinary tract.
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Fig. 13.46A, B  Prostatic adenocarcinoma.
An 84-year-old man with a positive history of poorly differentiated prostatic adenocarcinoma 
presented cystoscopically with inflammatory changes of the bladder mucosa. Direct smears 
were performed from the sediment after conventional centrifugation of the bladder irrigation 
fluid. A Cytoarchitecture (arrangement of the fairly uniform tumor cells in a sheet-like forma-
tion) and cell features (round to oval nuclei exhibiting evenly distributed granular chromatin, 
distinct nucleoli, and abundant foamy cytoplasm) favor carcinoma of prostatic origin. A con-
clusive cytologic diagnosis requires adequate immunostainings (Pap stain, higher magnifica-
tion). B Strong positive immunocytochemical reaction of the tumor cells for prostatic acid 
phosphatase verified cytomorphologic diagnosis (Pap-prestained direct smear).
Cytologic diagnosis was confirmed by postmortem examination of body tissues.
Fig. 13.47  Colonic adenocarcinoma.
Cystoscopy detected a papillary tumor formation in an 87-year-old man’s urinary bladder. 
High magnification exhibits characteristic cytologic features of colonic adenocarcinoma in-
vading the urinary collecting system: palisade cell arrangement and glandular formations 
(lower left), polymorphic nuclei, clearly defined nuclear borders, pronounced nucleoli, abun-
dant cuboid and columnar cytoplasm occasionally containing mucin (lower left) (bladder 
washing, direct sediment smear, Pap stain). 
Tissue diagnosis: Invading mucinous carcinoma of the colon sigmoids was histologically 
assessed in retrospect.
Figs. 13.48 and 13.49 Renal cell adenocarcinoma.
Two examples of renal cell carcinoma of the clear cell type with their peculiarities in fluids 
obtained from the urinary collecting system. Cytomorphology and diagnostic dilemmas are 
discussed. 
Fig. 13.48  (case #1) Washing of the renal pelvis in a 70-year-old man. Imaging studies sug-
gested transitional cell carcinoma of the renal pelvis. Direct sediment smears (after conven-
tional centrifugation) were Pap-stained(higher magnification). 
Cytology rendered a vague diagnosis: Urothelial dysplasia versus low-grade transitional cell 
neoplasia, among others. 
Comments: Atypical/malignant epithelial cells exhibiting histiocytoid nuclei and abundant 
foamy cytoplasm may simulate activated histiocytes (arrows). However, notable compact 
sheets are indicative of carcinoma of the clear cell type.
Tissue diagnosis (tumor excision): Renal cell adenocarcinoma of the clear cell type, grade 2.
Fig. 13.49  (case #2) An elderly woman presenting with the clinical diagnosis of a tumoral 
renal lesion underwent cystoscopy, which provided negative findings. Bladder washing was 
performed for cytologic investigations. The fluid was processed using the Cytospin method 
(Pap stain). Picture detail presents five epithelial cells. The two cells on the left and at the bot-
tom show substantial degeneration. However, morphologic abnormalities are readily made 
out by comparing with the remaining apparently benign urothelial cells (upper right). Cell 
alterations closely match those of degenerating malignant cells, degenerating histiocytes, and 
cells affected by a virus.
Tentative cytologic diagnosis: A few degenerating atypical epithelial cells most likely exfoli-
ated from a carcinoma of the large-cell type.
Tissue diagnosis: Renal cell adenocarcinoma of the clear cell type, grade 3.
Fig. 13.50  Extranodal marginal zone lymphoma of the MALT type.
A 61-year-old woman cystoscopically presented with nodular lesions in the mucosa of her 
urinary bladder. Direct smears made from the sediment of a bladder washing (conventional 
centrifugation) were extremely rich in slightly atypical lymphocytes: Note pronounced nuc
lear irregularities and polymorphic nucleoli. Attention should be paid to the coarse chromatin 
texture in accordance with that of benign lymphocytes. Urothelial cells are also present. (Pap 
stain, high magnification). 
Tentative cytologic diagnosis: Reactive lymphocytosis or low-grade non-Hodgkin lympho-
ma. Neither immunophenotyping of the lymphoid population nor molecular clonality analy-
sis were performed using the cytologic material.
Tissue diagnosis (excisional biopsy of nodules located in the bladder mucosa): Non-Hodgkin 
lymphoma of the B-cell phenotype, low-grade, MALT type.
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Section 14.1 
Prostate 

Note to the reader concerning fine-needle aspiration 
biopsy (FNAB) of the testes
zz FNAB of enlarged testes and of sonographically pre-

senting testicular lesions is rarely performed and re-
quires a stringent indication. We refer to selected se-
ries in the literature.
zz FNAB of the testes as the first-line procedure for eva

luation of male infertility is not discussed in this book. 
We refer the reader to pertinent publications [24A, 
30, and others], distinguished textbooks, and inter-
net data bases.

14.1.1  Introduction 

General Comments
zz Nowadays, FNAB of the prostate has almost completely 
disappeared worldwide in routine clinical practice. Re-
finement of core-needle biopsy, scarcity of urologists well 
trained in the FNAB method, and few pathologists expe-
rienced in cytodiagnosis of the prostate are the main rea-
sons for this situation. 
zz Prostate cancer is the second leading cause of cancer-re-
lated death among men. 
zz 75% of all prostate cancers occur in men over 65 years of 
age. That is why we are convinced this method should 
urgently be reactivated because more and more elderly 
males will be presenting with prostatic lesions. 
zz For men aged older than 75 years, FNAB should be con-
sidered the most efficient diagnostic procedure because it 
is economic, safe, quickly performed, sensitive, and reli-

able. In younger males, FNAB is a highly efficient and 
quickly performed diagnostic procedure to confirm le-
sions that are clinically judged to be benign [33]. 
zz Transrectal FNAB of the prostate under digital or ultra-
sound control is an inexpensive and rapid method for diag-
nostic evaluation of palpable and nonpalpable prostatic le-
sions, yielding high sensitivity (95%), high specificity, and 
a low complication rate (< 1%). Reported rates of a large 
series published by Esposti showed false-negative diagno-
ses ranging from 2.7% to 13.6%, and false-positive results 
in five cases (2.4%) when compared to subsequent histo-
logic examinations [15]. A breakdown of 19 papers with a 
total of 5007 FNABs of the prostate gland by Böcking pro-
vides a mean sensitivity of 86% and a specificity of 96% [9]. 
zz The most commonly used instrument and technique for 
digitally-guided transrectal aspiration of the prostate is 
that developed by Sixten Franzén in the 1950s. In 1960, 
Franzén and colleagues reported for the first time on cyto-
logic diagnosis of prostate carcinoma [20]. Urologists 
with high-level skills in rectal palpation and FNAB tech-
nique provide aspirates with high cellularity and high 
quality. The most common cause for a missed diagnosis 
of malignancy is inadequate cellularity.
zz In our experience, diagnosis of prostatic lesions is one of 
the least challenging fields in FNAB cytology. The most 
common neoplastic lesion is prostatic adenocarcinoma of 
the acinar type (>90%), a carcinoma type that is characte
rized by distinct and easily reproducible cytologic fea-
tures.
zz Overviews of the FNAB technique of the prostate are pro-
vided in individual articles [29, 9].
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zz The description of pitfalls and infrequent findings in 
FNABs of the prostate are presented by Pérez-Guillermo 
and coauthors [34].
zz Prostatic FNAB containing solely unaltered epithelial 
sheets virtually never occur. The morphology of normal 
prostatic epithelium is shortly described in Chapter 18, 
Sect. 14.1, “Synopsis and Algorithms, ” p. 1224.

14.1.2  Epithelial Hyperplasia and Metaplasia

14.1.2.1  Adenomatous Hyperplasia 
(Figs. 14.1–14.5)

Microscopic Features
{{ Hallmarks: Honeycomb pattern of the cell sheets com-
prising palisade arrangement of the outermost cells. 
Cell buds and acinar structures are common. 
Nuclear membranes are distinct and sharply outlined 
(in contrast to malignant prostatic cell nuclei where the 
dense packed chromatin breaks off abruptly). This ma-
jor morphologic difference is best seen at a lower mag-
nification (Fig. 14.1B). 
{{ The N/C ratio occasionally is high, and the cytoplasm 
is constantly clear and foamy.
{{ Foamy histiocytes are frequently encountered in the 
background of the smears intermingled with a few in-
flammatory cells. 

Caution
zz Focally severe cell changes may be found in very ac-

tive hyperplastic sheets and cell clusters.
zz Individual nuclei and cells, which are clustered in 

small groups, may even reveal the typical characte
ristics of malignancy (Fig. 14.3). Nevertheless, these 
findings should not be overdiagnosed as either aty
pical or malignant. 
zz A diagnosis of prostate carcinoma is only permitted 

if cell sheets display distinct nucleoli and the typical 
chromatin texture in each nucleus; further com-
ments are given in Sect. 14.1.7.2, p. 859 (Figs. 14.29, 
14.30, 14.32B).

Additional Comments
zz “Adenomatous hyperplasia” or “glandular hyperplasia” 
are the most suitable terms in the cytodiagnostic proce-
dure because a hyperplastic fibromuscular proportion is 
usually not present in FNABs of the prostate (Fig. 14.4). 
zz Cytoplasmic lipofuscin deposits do not have any addi-
tional diagnostic value (Fig. 14.5).
zz It is not possible to distinguish between acinar and ductal 
cell proliferation by cytology.
zz Hyperplastic prostate sheets are sometimes difficult to 
distinguish from rectal mucosal epithelium, but a correct 

cell typing is not important as long as the cells can be clas-
sified as benign.

14.1.2.2  Squamous Metaplasia (Figs 14.6 and 14.7)

Etiology
Benign transformation of the glandular prostate epithelial 
cells into immature squamous cells mainly occurs [41]:

−− In the prostatic ducts at the periphery of an infarct.
−− Following surgical interventions on the prostate gland.
−− Following infection.
−− Following hormonal therapy with estrogens.

Microscopic Features
{{ Hallmarks: 
Small to medium-sized polygonal cells in cobblestone 
arrangement.
Dense cyanophilic cytoplasm.
Evenly distributed granular or homogeneous chromatin.
Smooth nuclear outline. 
{{ FNA smears usually contain only a few small sheets of 
metaplastic cells sporadically associated with mesen-
chymal cells and fibrotic tissue fragments.
{{ Mature squamous cells exhibiting keratinization and 
glycogen storage may occasionally occur (Fig. 14.7).

Caution
zz Enlarged and activated squamous metaplastic cells 

may mimic seminal vesicle epithelium or may even 
lead to a false diagnosis of carcinoma. Yet, seminal 
vesicle cells exhibit gross variations in nuclear size 
along with intra- and extranuclear lipofuscin inclu-
sions (see Sect.  14.1.6.2, p.  857), whereas prostatic 
carcinoma cells are associated with the typical mor-
phologic characteristics of malignancy (see Sect. 
14.1.7.2, p. 859).
zz Prominent squamous metaplasia comprising acti-

vated nuclei should not be confused with squamous 
cell carcinoma. 

Additional Comments
zz Squamous metaplastic lesions of the prostate share mor-
phologic features with squamous metaplastic sheets in 
bronchial exfoliative cytology and in smears from the 
transformation zone of the uterine cervix.
zz On digital rectal palpation, areas of infarction may be sug-
gestive of prostatic carcinoma.

14.1.3  Prostatitis (Figs. 14.8–14.14)

Etiology
The frequency of prostatitis in larger series of FNABs averages 
4%. The route of infection remains uncertain in most cases.
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Chronic prostatitis as a result of autoimmune response 
against prostate antigens is discussed, though the current 
knowledge of this disease remains scant [32].

Microscopic Features
The type of inflammation is defined by the dominating cell 
pattern. 
Prostate epithelial cells in the context of an inflammatory 
process may exhibit completely bland morphology or differ-
ent degrees of reactive/regenerative atypia.

{{ Acute and chronic prostatitis (Figs. 14.8 and 14.9) ex-
hibit large numbers of neutrophils or lymphocytes.
{{ Xanthogranulomatous prostatitis (Fig. 14.10) is char-
acterized by large amounts of xanthoma cells (choles-
terol-laden histiocytes).
{{ Granulomatous prostatitis (Figs. 14.11 and 14.12) is 
easily recognized if a dominant epithelioid cell pattern 
is present. Histiocytic giant cells of the Langhans type 
are diagnostically helpful but not indispensable. Ac-
companying neutrophils, lymphocytes, plasma cells, 
and histiocytes may give an impression of the stage of 
the inflammatory process. 
{{ Tuberculosis (Figs. 14.13 and 14.14) also shows an 
epithelioid-granulomatous pattern, but epithelioid cells 
accompanying tuberculosis are usually degenerated 
and associated with caseous necrotic material in the 
background of the smear.
{{ Malakoplakia rarely occurs in prostate glands. The dis-
order is thought to be a particular reaction to a chronic 
infection. Accumulation of histiocytes and a mixed in-
flammatory cell component comprising lymphocytes, 
plasma cells, neutrophils, and eosinophils are cha
racteristic. A granulomatous component is absent. A 
definite diagnosis depends on the detection of Michae-
lis-Gutmann bodies as well as intracellular and extra-
cellular particles displaying a target-like or ring-like 
structure [46] (see also Sect. 12.1.5.4, p. 735).

Caution
zz In the setting of severe inflammation, most diagnos-

tic difficulties arise in the differentiation between re-
active epithelial atypia and carcinoma (Figs.  14.15 
and 14.16).
zz Please note that granulomatous prostatitis is fre-

quently accompanied   by marked alteration of the 
epithelial cells.
zz Recommended procedure: 

–	 If well-differentiated cancer is taken into consid-
eration one should refrain from rendering a defi-
nite diagnosis (see Sect. 14.1.4.1, p. 856): repeated 
FNAB or histologic investigation are appropriate 
procedures in these cases. 

–	 Poorly differentiated prostate carcinoma should 
be easily recognized in most of the cases.

zz Chronic prostatitis comprising huge amounts of lym-
phocytes is infrequently encountered. The presence 
of a uniform lymphoid cell pattern requires further 
immunocytochemical and molecular genetic investi-
gations in order to distinguish between an inflam-
matory process and malignant lymphoma (see Sect. 
14.1.10.2, p. 864).
zz Do not confuse small stripped nuclei of benign pros-

tate epithelium with lymphocytes: the epithelial 
nuclear chromatin is reticular, whereas lymphocytic 
chromatin is coarsely granular.
zz Mycobacterial infection associated with a caseous 

necrotic background should not be misinterpreted 
as tumor necrosis. Tumor necrosis goes along with 
undifferentiated epithelial and stromal prostate can-
cer, urothelial carcinoma, high-grade lymphoma, or 
metastatic tumors.
zz Prostatitis developing nodular or diffuse fibrosis may 

clinically simulate carcinoma on rectal palpation. 
This clinical misinformation should not misdirect our 
diagnostic decision-making!

Additional Comments
zz FNABs of hyperplastic prostate glands with dilated ducts 
may yield secretory masses containing inflammatory 
cells; this finding should not be overdiagnosed as an in-
flammatory process.
zz Admixture of eosinophilic leukocytes is encountered in 
most types of prostatic inflammatory processes. Large 
amounts of eosinophils should be reported; an obvious 
presence of parasites should be excluded, particularly in 
immunosuppressed individuals.
zz Granulomatous prostatitis of long duration with marked 
fibrosis usually yields specimens of low cellularity, and it 
may be impossible to render a proper diagnosis. 
zz Small numbers of epithelioid cells and fibroblasts, occa-
sionally accompanied by small sclerotic tissue fragments, 
should not be overinterpreted as a granulomatous prosta-
titis. In this setting, a reparative granulomatosis after a 
surgical procedure or infarction should be taken into con-
sideration.
zz If tuberculosis is suspected, a search for acid-fast bacilli 
using Ziehl-Neelsen stain on smear preparations can con-
tribute to a conclusive diagnosis. Nontuberculous myco-
bacterial infection (MOTT) rarely occurs in prostatic 
glands. Culture or molecular genetic analyses using PCR 
are essential for an exact Mycobacterium typing.
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14.1.4  Atypical Prostatic Epithelium 
and Prostatic Intraepithelial Neoplasia

14.1.4.1  Atypical Prostatic Epithelium 

Definition
Cellular changes differing from unequivocal benign cells are 
not always clear enough to indicate malignancy. The diag-
nostic challenge is illustrated by means of several pictures 
(Figs. 14.3, 14.15–14.18).

Microscopic Features
{{ Mild atypia 

−− The cells are enlarged in comparison to benign pros-
tatic epithelial cells, but the N/C ratio is within the 
normal range.

−− Variable nuclear size, indistinct indentations of the 
nuclear membranes, and usually reticular chroma-
tin.

−− Rounded centrally located nucleoli of varying size. 
{{ Moderate to severe atypia

−− The cells are greatly enlarged.
−− Decreased nuclear spacing clearly appears as com-

pared to completely benign and slightly atypical cell 
clusters.

−− Irregular nuclear shape and granularity of the chro-
matin are striking.

−− Single and multiple nucleoli display marked poly-
morphism.

Diagnostic Procedure
zz Reactive cellular atypia is rather likely (see also Sect. 
14.1.4.2): 

−− In cases where individual or grouped atypical cells (in-
dependent of grade of atypia) appear together with 
clearly benign cell clusters.

−− In context with a general cell pattern of inflammation 
with or without prostatic calculi.

−− In combination with a hyperplastic cell pattern. 
zz Severe atypia favoring carcinoma should be rendered as a 
tentative diagnosis if each cell in several clusters demon-
strates atypical changes of varied degrees, including nuc
lei presenting with one or multiple distinct nucleoli. Scat-
tered cells should display comparable cellular changes. 
Repeated FNAB or punch biopsies are mandatory [8].

Caution
zz Definite adenocarcinoma diagnosis in cytologic 

smears depends on the amount of unequivocal and 
well-preserved malignant cells.
zz Myoepithelial cells are an unreliable parameter dis-

tinguishing between benign and premalignant/ma-
lignant cell changes.

Additional Analyses
Immunocytochemistry 
Evaluation of prostatic cell markers (PSA and PAP) and 
myoepithelial cell markers (p63, alpha-SMA, SM-myosin, 
S100 protein, HMW CK) has no value in assessing or ruling 
out malignancy in equivocal cytologic settings.
DNA ploidy (ICM DNA) 
Digital cytometry could be an option in order to assess the 
malignant potential of highly atypical cells [8]. However, 
DNA measurement cannot always differentiate between be-
nign and malignant prostatic lesions. While aneuploidy is in 
good agreement with precancerous and malignant lesions, 
euploid-diploid DNA profiles do not discriminate between a 
benign reactive cell population and a well-differentiated 
prostatic adenocarcinoma (see Sect. 14.1.7.1., p. 858). 

14.1.4.2  Prostatic Intraepithelial Neoplasia 

zz Neoplastic transformation of the lining epithelium of 
prostatic ducts is referred to as prostatic intraepithelial 
neoplasia (PIN). 
zz Distinguishing between PIN and focal glandular atypia or 
atypical small acinar proliferation is hardly ever possible 
by cytology. Obviously, prostatic intraepithelial neoplasia 
is an architectural pattern; therefore, PIN and atypical 
acinar proliferation can only be identified histologically. 
zz In FNAB specimens, low-grade intraepithelial neoplasia 
usually mimics reactive cellular atypia; on the other hand, 
high-grade intraepithelial neoplasia matches severe epi-
thelial atypia and carcinoma. Consequently high-grade 
PIN may lead to a false-positive diagnosis of carcinoma.
zz Unequivocally benign prostatic epithelial sheets inter-
spersed with a few malignant cell sheets may indicate a 
high-grade intraepithelial lesion.

 
Caution
zz A cytologic prostate cancer diagnosis should solely 

be rendered in the presence of a representative 
number of malignant cell clusters, each expressing 
unequivocal criteria of malignancy. 
zz Still, high-grade PIN is reported to be commonly as-

sociated with prostate cancer [31]

14.1.5  Benign Soft Tissue Lesions 
and Rare Benign Tumors

zz FNABs of benign pseudotumorous and benign neoplastic 
stromal lesions will exceptionally provide representative 
samples presenting adequate cellularity.
zz Benign stromal cell tumors may provide single large 
atypical cells lacking all typical signs of malignancy; the 
cell changes may reflect degenerative phenomenons. 
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Atypical stromal cells exhibiting minor mitotic activity 
and large nucleoli may originate from a benign pseudo-
sarcomatous tumor.
zz The morphology of other rare benign prostatic lesions, 
such as blue nevus, paraganglioma, neurofibroma, 
schwannoma, and ganglioneuroma is described in the li
terature [47] and discussed in various chapters of this 
book. 

Caution
Spindle cells showing increased mitotic activity and 
necrosis, together with cellular pleomorphism, strongly 
indicate a malignant stromal cell neoplasia.

14.1.6  Contaminants Originating 
from Adjacent Organs and Tissues

14.1.6.1  Rectal Mucosa (Figs. 14.19–14.21)

Microscopic Features
In general, single cells and epithelial tissue fragments are 
easy to classify as originating from the rectal mucosa. They 
are characterized by the following hallmarks:

{{ The cylindric intestinal epithelial cells are frequently 
palisading and usually larger than prostatic epithelial 
cells.
{{ True glands are enclosed in large epithelial fragments; 
the glands are lined with mucin-producing cells. 
{{ The nuclei are clear; they often show indistinct chro-
matin structure and deeply cleaved prominent mem-
branes.

Caution
Cell clusters originating from markedly hyperplastic 
rectal mucosa may exhibit pleomorphic overlapping 
nuclei and large nucleoli (Fig. 14.21). 
Regenerative hyperplastic clusters from the intestinal 
epithelium may easily be mistaken for: 
zz Poorly differentiated prostatic carcinoma.
zz Mucinous prostatic carcinoma.
zz Invasive or metastatic adenocarcinoma of the rec-

tum or of a remote primary neoplasm.

Immunocytochemistry
All types of prostate carcinoma should yield positive immu-
nostaining with antibodies against PSA and/or PAP. Addi-
tional immunostainings (e.g., for CK7 and CK20) can be 
used for differential diagnostic purposes if a sufficient num-
ber of cytologic smears is available.

14.1.6.2  Seminal Vesicle Epithelium 
(Figs. 14.22–14.27)

Microscopic Features
{{ Hallmarks (Fig. 14.22): 

−− Extreme variation in cell size. 
−− The nuclei have a dark and homogeneous appear-

ance or show a loose granular chromatin texture. 
−− Nuclear cytoplasmic inclusions may appear empty 

or may show lipofuscin deposits.
−− The nucleoli may be prominent. 
−− The cytoplasm is cyanophilic and densely structured 

and/or vacuolated. 
−− Cytoplasmic lipofuscin inclusions are common.

{{ Admixture of mature sperms is a strong indicator as to 
the seminal vesicle origin of the aspirated material 
(Figs. 14.23B, 14.25, 14.26).

Caution
zz Seminal vesicle epithelial cell clusters composed of 

uniform cells exhibiting distinct nucleoli and ab-
sence of lipofuscin can easily lead to a false-positive 
diagnosis of prostatic carcinoma (Figs. 14.24, 14.26, 
14.27A). 
zz Seminal vesicle epithelium may contain huge and 

polymorphic cells (Fig. 14.27B). Such cells should not 
be interpreted as atypical or malignant unless single 
cell morphology and cytoarchitectural criteria are 
consistent with malignancy; nuclei of prostatic can-
cer cells exhibit closely packed granular chromatin in 
contrast to the nuclei of seminal vesicle cells.
zz Seminal vesicle carcinoma is extremely rare.

Additional Comments
zz Enlargement and strong hyperchromasia of seminal vesi-
cle nuclei are due to euploid polyploidization of the nucle-
ar DNA: ICM-DNA studies would provide a diploid 
stemline with repeated doubling of the euploid DNA con-
tent.
zz By rectal palpation, enlargement of the seminal vesicles 
may occasionally be misinterpreted as a tumor of pros-
tatic origin. Erroneous clinical information should not in-
fluence the cytologic decision making.

Immunocytochemistry 
Prostatic epithelial cells normally show a positive immuno
staining with antibodies against PSA and/or PAP, while cells 
originating from seminal vesicles yield a negative result.
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14.1.6.3  Ganglion Cells (Fig. 14.28)

Microscopic Features
Hallmarks: 

{{ Mature ganglion cells occur as huge cells with a low 
N/C ratio. 
{{ The centrally positioned nucleus is even and pale, and 
the chromatin appears finely granular. One large round 
nucleolus is usually prominent. 
{{ The large cytoplasm exhibits multiple processes that 
taper off into neuronal fibers. Paranuclear granulation 
may be distinct.

Caution
One should be aware of the chance that the needle hits 
a large pelvic ganglion; crowded ganglion cells in an as-
pirate from the prostate gland should not mislead to a 
tumor diagnosis of the large-cell type.

Immunocytochemistry 
Prostatic epithelial cells normally show a positive immunos-
taining with antibodies against PSA and/or PAP, while  
ganglion cells express neuroendocrine markers such as chro-
mogranin A, synaptophysin, and neuron-specific enolase 
(NSE).

14.1.6.4  Further Potential Contamination 

zz Squamous cells from the anal mucosa.
zz Urothelial cells from the urethra and bladder. These cells 
can properly be classified by an immunocytochemical 
analysis using antibodies against CK7, CK20, and CK13. 
zz Smooth muscle fibers from the wall of the rectum and uri-
nary bladder. 
zz Striated muscle fibers from the pelvic floor musculature.
zz Intrapelvic fatty tissue.

14.1.7  Common Adenocarcinoma 
of the Prostate (Acinar Origin)

14.1.7.1  Introduction, Tumor Grading, 
Quantitative DNA Cytometry

zz Prostate cancer is the second leading cause of cancer re-
lated death in men: 75% of all prostate cancers occurs in 
men over 65 years of age.
zz Prostatic adenocarcinoma histogenetically originates 
from the acinar or ductal epithelium. However, an over-
whelming proportion of all prostatic carcinomas arise in 
the acinar epithelium: they are referred to as carcinoma of 
the acinar type (>90%) or simply called common prostatic 
carcinoma. 

zz In general, the histogenetic distinction is not considered 
by cytology, unless a distinct tumor type is present in the 
cytologic smear such as prostatic ductal adenocarcinoma 
or mucinous adenocarcinoma (Fig. 14.46). 
zz Acinar-type carcinoma is characterized by distinct cyto-
logic features permitting an accurate diagnosis in the ma-
jority of cases.
zz Varied subtypes of prostatic carcinoma have been de-
scribed by Pérez-Guillermo and coauthors [34]

Tumor Grading 
zz The tissue grading system according to the Gleason score 
is based on the histologic architecture and cannot be ap-
plied to cytology. However, correlation of cytological 
grading with the Gleason score system has been discussed 
in several publications [11, 25, 28, 44].
zz At our institution, cytologic grading is routinely per-
formed based on the German score system: recommenda-
tion of the Pathologisch-Urologischer Arbeitskreis – Pros-
tatakarzinom [24] (Table 14.1.1, below). 
zz  Malignant cells and cell sheets in cytologic smears should 
be graded according to the least differentiated tumor frac-
tion.

DNA Ploidy: Methodology and Impact  
on Tumor Biology
zz Cytologic prostatic cancer grading may be completed by 
quantitative DNA measurement using flow cytometry 
(FCM) or static image cytometry (ICM-DNA) [2, 6, 18, 
27, 36, 37, 39]: 

−− For final tumor grade at radical prostatectomy.
−− For pretreatment decisions.
−− For prediction of prognosis. 
−− For posttreatment tumor follow-up, especially in pa-

tients with localized cancer .
zz The nuclear DNA content of prostate cancer cells is 
strongly related to the tumor grade and stage [1]. Prostate 
carcinoma can be divided into different ploidy types and 
grades by means of image cytometry: 

−− Peridiploid, grade 1.
−− Peritetraploid, grade 2. 

Table 14.1.1  Cytologic grading of prostate carcinomas according 
to Pathologisch-Urologischer Arbeitskreis – Prostatakarzinom [24]

Cellular criteria Score: low (1) 
to high (3)

1. Medium nuclear size
2. Variability in nuclear size
3. Medium nucleolar size
4. Nucleolar variability (size, shape, number)
5. Cellular and nuclear dissociation
6. Nuclear arrangement

(1)  (2)  (3)
(1)  (2)  (3)
(1)  (2)  (3)
(1)  (2)  (3)
(1)  (2)  (3)
(1)  (2)  (3)

Score 6–10 corresponds to malignancy grade 1
Score 11–14 corresponds to malignancy grade 2
Score 15–18 corresponds to malignancy grade 3
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−− Aneuploid and X-ploid, grade 3.
−− Multiploid, grade 4.

Biologically, however, prostatic carcinomas mainly fall into 
two classes, namely:
Low grade (peridiploid and peritetraploid tumors) , and high 
grade (unequivocal aneuploid/multiploid tumors) [18, 19].
zz  The DNA histogram has been found to be a stable and re-
producible tumor characteristic. At our institution, the fol-
lowing algorithms have proved to be consistent for ploidy-
interpretation using Feulgen-restained routine Pap smears:

DNA-peridiploid: 
1.8c ≤ DNA index of the stemline (SL) ≤2.2c, and a 
few nuclei exhibiting DNA values in the 3c and 4c area
DNA-peritetraploid: 
3.6c ≤ SL ≤ 4.4c (modal DNA peak), a varied amount 
of diploid nuclei,  and/or a few nuclei exhibiting DNA 
values in the 8c area and in noneuploid areas
DNA-aneuploid: 
1. 	aneuploid SL: SL < 0.9c, or 1.1c < SL < 1.8c, or  

2.2c < SL < 3.6c, or SL > 4.4c 
2. 	diploid or tetraploid SL and >15% nuclei exhibiting 

varying aneuploid DNA values 
DNA-multiploid: 
occurrence of multiple aneuploid SLs (Manhattan sky-
line)

−− A stemline contains more than 20% of all cells mea-
sured.

−− Single-cell and stemline interpretation follow the stan-
dards of the 2001 consensus report of the European 
Society for Analytical Cellular Pathology for ICM-
DNA [23].

zz Diagnostic DNA cytometry is able to identify cancer pa-
tients:

−− At low risk for tumor progression.
−− With a better chance of survival even without therapy 

(peridiploid and peritetraploid DNA distribution pat-
tern).

−− With tumors responding poorly to either irradiation or 
endocrine therapy [9, 39].

zz Basic information on cytogenetics and clinical relevance 
of quantitative DNA cytometry using FNAB specimens 
from the prostate are pointed out in a report by Böcking 
[9].
zz The advantages, disadvantages, and methodological dif-
ferences between flow cytometric (FCM) and static (ICM-
DNA) DNA measurement have been studied by several 
groups [4, 16, 35].
zz Methodologic sources of errors using image and flow 
DNA cytometry as to assessing the malignant potential of 
prostate carcinomas are discussed in detail in a paper by 
Falkmer [17].

Caution
Prostate carcinoma may exhibit strong tumor hetero-
geneity. Therefore, one has to adopt two rules applying 
DNA quantification to standard cytologic specimens:
1.	 DNA measurement should be applied to cells of the 

least differentiated tumor fraction.
2.	 ICM-DNA grading by means of nuclei from FNA 

smears requires a sample presenting adequate cel-
lularity. The sample should be regarded as represen-
tative if cellular material is obtained from the whole 
tumor volume by extensive fan-like aspiration [22].

14.1.7.2  Cytomorphology of Common Prostatic 
Adenocarcinomas (Acinar Origin)

14.1.7.2.1  Common Microscopic Features 
(Figs. 14.29–14.31)
The following hallmarks concern acinar-type adenocarcino-
ma of any malignancy grade:

{{ Malignant nuclei are invariably larger as compared 
with benign prostatic epithelial cells in the same smear.
{{ Irregularities of the malignant nuclear outline are dis-
tinct; nuclear protrusions occasionally occur (Fig. 
14.31).
{{ The typical granular densely packed chromatin pattern 
erases the otherwise prominent nuclear membrane of 
benign prostatic epithelial nuclei.
{{ An eccentric condensation of the chromatin in a certain 
number of malignant nuclei strongly indicates malig-
nant degeneration.
{{ A reliably diagnostic characteristic of malignancy in 
prostatic cell sheets is a single distinct eosinophilic 
nucleolus appearing in each nucleus.

Note
In general, it is possible to identify all these features al-
ready at low power magnification (Figs. 14.29 and 14.32A) 

14.1.7.2.2  Well-Differentiated Adenocarcinoma 
(Fig. 14.32 and 14.33)
Microscopic Features

{{ Well-differentiated prostatic carcinomas are character-
ized by uniformly enlarged cells and nuclei.
{{ The clear and foamy cytoplasm usually shows sharply 
defined borders.
{{ The chromatin is densely granular. 
{{ A single large nucleolus is centrally located.
{{ Slightly increased N/C ratio compared to benign pros-
tatic epithelial cells; monolayer sheets exhibit de-
creased nuclear spacing as compared to hyperplastic 
prostatic cell sheets; a few individual tumor cells oc-
casionally occur. 
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Caution
zz Malignant cell sheets strongly mimic benign hyper-

plastic epithelium exhibiting reactive nuclear chan
ges.  This is why a sufficient number of tumor cell 
sheets have to fulfill all diagnostic requirements of 
malignancy to make a conclusive cytologic diagnosis 
possible.
zz Small-cell type prostate carcinoma should not give 

rise to a false-negative diagnosis. 
zz It is highly important to check atypical cells against 

unequivocal benign single cells and cell sheets in 
each cytological slide available (of the same aspi-
rate). Neoplastic cells are always larger than benign 
epithelial cells.

14.1.7.2.3  Moderately Differentiated 
Adenocarcinoma (Figs. 14.34–14.36)
The distinct atypical clustering of neoplastic cells in combi-
nation with unequivocal nuclear features of malignancy 
should rule out major diagnostic problems.

Microscopic Features
{{ Hallmarks: Malignant cells occur in cohesive three-di-
mensional clusters with sharp borders. The cells are 
tightly packed and cell dissociation is almost absent.
{{ Increased N/C ratio. The cell borders are partially ill 
defined.
{{ The tumor cells are enlarged and irregular in shape.
{{ The nuclei show densely packed chromatin. 
{{ The pronounced nucleoli may occur singly or multiply. 

14.1.7.2.4  Poorly Differentiated Adenocarcinoma 
(Figs. 14.37–14.40)
Microscopic Features

{{ Poorly differentiated adenocarcinomas exhibit un-
equivocal malignant morphologic features.
{{ Hallmarks: Irregular malignant sheets and clusters. 
Cell dissociation and many single tumor cells.  
{{ The tumor cells and nuclei are enlarged and polymor-
phous. 
{{ Variable N/C ratio. Ill-defined pleomorphic cytoplasm.
{{ The chromatin is densely granular and coarse. 
{{ Multiple pleomorphic nucleoli. 
{{ Cellular debris may exceptionally occur.

14.1.7.2.5  Additional Analyses and Additional 
Comments
zz Immunocytochemistry (Fig. 14.41): 
p53 may have a predictive role in advanced prostate can-
cer and could be helpful in therapeutic decision-making 
[7].

Prostatic cancer cells normally show positive immuno
staining for PSA and/or PAP. Secondary cancer in the 
prostate gland should be reliably differentiated with ABs 
against cytokeratins, CA epitopes, and other tumor anti-
gens.
zz Quantitative DNA analysis: see Sect. 14.1.7.1, “DNA 
Ploidy: Methodology and Impact on Tumor Biology,” p. 
858.
zz In a limited number of common prostatic adenocarcino-
mas, the nucleoli may appear indistinct or nearly invisi-
ble, although all other criteria of malignancy are overt 
(Figs. 14.33, 14.39, 14.40). Careful examination of all 
available smears make an accurate diagnosis possible also 
in cases of well-differentiated carcinomas. In equivocal 
cases one should render a vague diagnosis of atypia sug-
gestive of cancer. 
zz Nuclear protrusions cannot be found on benign prostate 
nuclei, which may be helpful in assessing a diagnosis of 
malignancy (Fig. 14.31). 
zz Necrosis is an extremely rare feature of prostatic adeno-
carcinomas. If present, another type of malignancy (pri-
mary or metastatic) has to be taken into consideration and 
the use of an adequate immunopanel is mandatory (Figs. 
14.51 and 14.52).
zz Cytoplasmic lipofuscin deposits may occasionally be ob-
served in carcinoma cells, independent of tumor grade. 
zz Myoepithelial cells have no decisive relevance distin-
guishing between benign and malignant prostatic lesions.
zz Descriptions of rare primary carcinomas in FNABs of the 
prostate are provided in Sect. 14.1.9, p. 862, of this book 
and by Pérez-Guillermo and colleagues [34]. 

14.1.8  Common Prostatic Adenocarcinoma 
After Therapy, Hormonal and/or Radiation  
[24, 26, 38, 41, 48] 

14.1.8.1 General Comments

zz The typical cellular changes may be observed both after 
radiotherapy and hormone therapy.
zz The interval between the beginning of the therapy and the 
appearance of therapy-induced changes on tumor cells de-
pends on the type of therapy chosen and the grade of the 
primary tumor. With estrogen-treated tumors, this interval 
may take up to 6 months, whereas the cellular effects of 
radiation can reliably be determined at the earliest 12–18 
months after completion of treatment.
zz Since patients usually tolerate transrectal FNAB well, it 
can be repeatedly used during long-term follow-up in or-
der to obtain a complete therapy monitoring.
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14.1.8.2  Cytomorphology of Regressive Changes 
(Figs. 14.42–14.45)

Regressive changes subsequent to hormone therapy and ir-
radiation are related to the cytoplasm, the nuclei, and cell 
clusters. Stromal degeneration may occasionally be encoun-
tered as well.

{{ The cytoplasm may exhibit a varied quality depending 
on the degree of cell regression:
1.	 Multiple large bubble-like empty vacuoles; the nuc

leus is marginally positioned. Vacuoles of neighbor-
ing cells frequently coalesce, resulting in dense 
crowding of adjacent nuclei (Fig. 14.42).

2.	 Shrinking and tightening of the cytoplasm together 
with apoptosis of the nucleus (Fig. 14.43).

3.	 The cytoplasm withers as a result of progressive de-
generation of the cell.

{{ Single cells and cell clusters develop increasing re-
gressive changes during the degeneration process:
1.	 Apoptotic changes of the nuclei together with 

shrinking and tightening of the cytoplasm; the nuc
leoli exhibiting a reduced volume (Fig. 14.43).

2.	 The nuclei are hyperchromatic and tightly packed 
together with coarsely condensed chromatin. Simul-
taneous vanishing of the nucleoli can be observed. 
The cytoplasm can be arranged as a dense mass 
around clusters of nuclei (Fig. 14.44A). 

3.	 Coalesced homogeneous and deep-colored nuclei 
are clustered together. The nucleoli and cytoplasm 
have almost completely disappeared (Fig. 14.44B).

4.	 Greatly enlarged nuclei, possibly lobulated and 
vacuolated. Criteria of nuclear malignancy are still 
clearly discernible (unlike in condensed and pyk-
notic nuclei as stated in the three points above) (Fig. 
14.45).

{{ Stromal changes vary from myxoid degeneration to 
strong sclerosis; the latter may hamper FNAB. 

Caution
zz A well-performed FNAB presenting with fragments 

of sclerotic soft tissue and complete absence of epi-
thelial elements may argue for an excellent response 
to the previous therapy, provided that the clinical re-
sults are in accordance.
zz Squamous cell metaplasia should not be taken into 

consideration as a parameter for the therapeutic ef-
fect. Squamous cell metaplasia is a particular epithe-
lial transformation that can be observed under dif-
ferent nontumoral conditions concerning benign 
prostatic epithelium; it can be found in carcinomas 
with good response to therapy as well as in nonre-
sponders (see also Sect.  14.1.2.2, “Squamous Meta-
plasia,” p. 854).

14.1.8.3  Grading of the Therapeutic Response

Some authors have proposed more than three categories to 
classify therapeutic effects on carcinoma cells [3, 26]. Our 
in-house classification of the therapeutic effects based upon 
qualitative and quantitative changes of tumor cells is pre-
sented in Table 14.1.2 [41].

14.1.8.4  Regression Grade and Prognosis

Several authors have studied the correlation between mor-
phologic regression grade of the primary tumor and the prog-
nosis of the patient [5, 14, 26, 48].

It is a well-known fact that primary and metastatic pros-
tate carcinoma may exhibit strong tumor heterogeneity. 
Thus, varied cell clones of the same tumor may respond in a 
different way to a given treatment modality, which should be 
taken into account in patients with a discrepancy between the 
morphologic response to treatment and the clinical course of 
the tumor.

Caution
zz Radiation-treated cancers are less suitable for FNAB 

than hormone-treated tumors due to rapid and 
strong sclerosis of the connective tissue.
zz Cytologically, squamous metaplasia should not be 

taken into consideration when judging the thera-
peutic effects on prostate carcinomas.
zz Different cell clones in a tumor may respond diffe

rently to a given treatment modality; therefore, cyto-
morphologically recorded tumor regression is not 
always in line with the clinical course of the tumor.

Table 14.1.2  Grading of the therapeutic response, applied by the 
Cytology Division, Kantonsspital St. Gallen 

Therapy-induced changes on 
primary tumor cells and tissue 

Therapeutic effect
Good	 Moderate	 Poor

Cytoplasm vacuoles

Nuclear changes: apoptosis, 
karyorrhexis, karyolysis, giant 
nuclei, loss of nucleoli

Unaltered carcinoma cells and 
tumor tissue

+++ 	 ++ 	 +

++	 + 	 none

None or 	 ++ 	 +++
few
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14.1.9  Rare Primary Carcinomas other than 
Conventional Prostatic Adenocarcinoma

14.1.9.1  Prostatic Adenocarcinoma: Mucinous 
and Signet Ring Cell Type (Fig. 14.46)

zz These terms are reserved for tumors meeting the widely 
accepted criteria that have frequently been published 
[32A]. Adenocarcinoma exhibiting prostate-like cell fea-
tures and marked intracytoplasmic mucin inclusions or 
lakes of extracellular mucin should give rise to differen-
tial diagnostic reflection on the rare type of mucin-pro-
ducing prostate carcinoma versus metastatic carcinoma, 
e.g., extending from the adjacent colorectal compartment 
into the prostate gland. 
zz Immunocytochemically, colorectal carcinoma shows a 
negative staining for PSA/PAP and positivity for cytoker-
atin 20 and CDX2. 
Coexpression of CK7 can be observed in cases with pri-
mary gastric cancers.

14.1.9.2  Prostatic Adenocarcinoma: Ductal Type 
[10, 12, 13, 42, 43, 45] (Fig. 13.29)

General Comments
zz Usually, these rare tumors initially present with polypoid 
masses in the prostatic urethra. Based on their clinical 
symptoms, they are frequently discovered in transurethral 
resection or – depending on the spreading pattern – in 
samples from urine or bladder washings. See also Sect. 
13.3.1.2, p. 831.
zz It is important to recognize this rare tumor type because it 
is an aggressive variant among prostate cancers.

Microscopic Features 
{{ Hallmark is the striking papillary and tubulopapillary 
growth pattern. 
{{ Tubules and papillae are lined with a single cell layer 
or a complex layer of tall columnar cells exhibiting 
elongated and often stratified nuclei and large nucleoli. 
{{ Most ductal carcinomas show high-grade atypias and 
enhanced mitotic activity as compared to common 
prostatic adenocarcinoma [21, 34, 45].

Immunocytochemistry
The ductal-type prostate carcinoma shows immunoreactivity 
for PSA and PAP and negative staining results for CK7, 
CK20, and CK13.

Differential Diagnosis
zz The ductal carcinoma type may mimic high-grade papil-
lary transitional carcinoma, but the latter usually lacks 
tubular differentiation and positive immunoreactivity for 
prostate specific epitopes. 

zz By reading the overall cell pattern carefully, a minor com-
ponent of conventional prostate carcinoma is detected in 
up to 50% of ductal-type neoplasms. 

14.1.9.3  Urothelial Carcinoma (Figs. 14.47–14.49)

Primary transitional cell carcinoma may arise from transi-
tional epithelium of the periurethral glands and perhaps on 
the background of transitional cell metaplasia of the pros-
tatic epithelium

Microscopic Features 
Hallmarks: 

{{ Cytologic specimens usually contain numerous indi-
vidual polymorphic tumor cells. 
{{ The N/C ratio is increased. 
{{ The highly irregular nuclei display indentations, coarse 
chromatin, and multiple polymorphous nucleoli. 
{{ The cytoplasm is cyanophilic, dense, or vacuolated. 
{{ Pronounced cell detritus and tumor necrosis are highly 
indicative of transitional cell carcinoma.

Differential Diagnosis and Immunocytochemistry 
zz Urothelial cells yield a positive immunostaining with an-
tibodies against CK7, CK20, and CK13 (Fig. 14.49B), the 
latter of which is rather specific. No positive immunos-
taining can be achieved using antibodies for the common 
prostatic markers.
zz Proper typing of poorly differentiated transitional cell car-
cinoma may be difficult as typical cell markers may have 
disappeared in the course of dedifferentiation, or immu-
nopositivity is weakly expressed and encountered only in 
a small proportion of the tumor cell population. In this 
setting, the differential diagnosis should consider primary 
prostatic or metastatic undifferentiated large-cell carci-
noma, nonpigmented malignant melanoma, large-cell 
lymphoma, and sarcoma. Melanoma cells exhibit typical 
immunomarkers such as S100 protein, Melan, and HMB-
45. Malignant lymphomas are recognized by their specific 
immunocytochemical staining patterns (see Sect. 15.3, 
“Lymph Nodes: Malignant Lesions,” p. 950).

14.1.9.4  Extremely Rare Prostatic Carcinoma

The neoplasms are similar to those observed in other organs 
of the human body; the specific cytomorphology is described 
in the respective chapters of this book.

14.1.9.4.1  Adenosquamous, Squamous, 
and Basaloid Neoplasia (Fig. 14.50)
It is difficult to rule out secondary spread from the bladder, 
urethra, or anal/cloacal area; an appropriate clinical work-up 
is essential. 
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Distinguishing between squamous cell carcinoma and 
squamous cell metaplasia is considered in Sect. 14.1.2.2, 
“Squamous Metaplasia,” p. 854.

14.1.9.4.2  Adenoid Cystic Carcinoma
The basic features of this neoplasia are described in Sect. 
5.1.5.2, p. 415.

14.1.9.4.3  Primary Small-Cell Carcinoma 
zz Primary small-cell carcinomas of the prostate are rare and 
highly aggressive tumors. According to reports in the li
terature, microscopic features are akin to those of small-
cell carcinoma of the lung and small-cell carcinoma origi-
nating from other organs; however, primary small-cell 
cancer of the prostate is frequently associated with frac-
tions of acinar-type carcinoma. 
zz Remember nonepithelial tumors composed of small cells 
including malignant lymphoma, and small round cell tu-
mors of different histogenesis. Immunocytochemical 
studies are necessary for a correct diagnosis [34, 40A, 
47A]. 

14.1.9.4.4  Undifferentiated Large-Cell Carcinoma 
(Figs. 14.51 and 14.52)
Cytology as well as immunocytochemical investigations 
may not provide successful distinction between rare primary 
undifferentiated prostatic cancer and other undifferentiated 
neoplasms.

14.1.9.4.5  Sarcomatoid Carcinoma 
This tumor entity may be considered an undifferentiated 
variant of prostatic adenocarcinoma [40].

14.1.10  Nonepithelial and Biphasic 
Malignancies of the Prostate 

14.1.10.1  Sarcoma [47] 

General Comments 
zz Sarcoma of the prostate constitutes less than 0.1% of all 
prostatic malignant tumors. 
zz Most of the soft tissue tumors clinically mimic nodular or 
diffuse prostatic hyperplasia. Except in children, prostatic 
hyperplasia or adenocarcinoma will be the initial clinical 
diagnosis, so the pathologist will be the first physician to 
establish the diagnosis of a stromal tumor by histologic or 
cytologic studies. 
zz Even if mesenchymal neoplasms are unlikely to ever be 
seen cytologically, cytopathologists should always be 
aware of running across an odd tumor entity.

Microscopic Features
The main morphologic characteristics of sarcomas are cel-
lular/nuclear pleomorphism, mitotic activity, necrosis, and 
invasion. However, necrosis may be absent and invasion 
cannot be evaluated by cytology.

{{ Leiomyosarcoma (Fig. 14.53) is the most frequent sar-
coma of the prostate in adults. The tumor displays large 
atypical and pleomorphic spindle cells, increased mi-
totic activity, and necrosis.
{{ Rhabdomyosarcoma is most frequently found in the 
prostate of children. The tumor reveals the typical 
signs of malignancy. The atypical cells are rounded 
with an epithelioid arrangement; they exceptionally 
show a cross-striated cytoplasm.
{{ Stromal sarcoma is characterized by a distinct immu-
noprofile (see the next paragraph below).

Immunocytochemistry
The majority of soft tissue tumors will stain like sarcomas in 
other organs and anatomic regions of the body. For definite 
typing, a complete immunohistochemical work-up should be 
performed on histologic-bioptic material [47]. 
A few typical immunopatterns are worth mentioning:
zz Desmin is a relatively specific immunomarker for leio-
myosarcoma and is also very sensitive for rhabdomyosar-
coma. 
zz Myogenin positivity is proof of rhabdomyoblastic diffe
rentiation.
zz Stromal sarcomas stain positive for CD34 with additional 
but variable expression of muscle-related markers 
(smooth muscle actin, HHF-35, and desmin).
zz Hormone receptors (estrogen receptor and progesterone 
receptor) may be expressed as well.

Differential Diagnosis
Poorly differentiated urothelial carcinoma, undifferentiated 
prostate carcinoma, and metastatic undifferentiated large-
cell cancers should be taken into consideration.

Caution
zz Benign stromal tumors may also exhibit large atypi-

cal cells. In comparison to sarcomatous lesions, they 
show minor if any mitotic activity and usually incon-
spicuous nucleoli; necrosis is absent. 
zz The morphology of many malignant soft tissue tu-

mors may overlap to some degree. Hence appropri-
ate cytochemical, immunocytochemical, and mole
cular genetic analyses are essential in to reaching a 
conclusive diagnosis. 
zz Caseous tuberculosis exhibiting pronounced granu-

lar necrosis and poorly preserved shadowy fusiform 
cellular elements may give rise to diagnostic dilem-
mas!
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14.1.10.2  Malignant Lymphoma and Myeloid 
Neoplasia [12A, 30A]

General Comments 
zz Primary lymphoma in the prostatic gland occurs less fre-
quently than secondary lymphomatous and leukemic in-
volvement. The entire spectrum of hematolymphoid ma-
lignancies may involve the prostate such as Hodgkin and 
non-Hodgkin lymphomas, lymphoid and myeloid leuke-
mias, as well as plasmacytoma. 
zz Approximately 10–20% of leukemias involve the pros-
tate, leukemic lymphocytic lymphoma (chronic lympho-
cytic leukemia, CLL) is the most commonly encountered 
tumor type. 
zz A tumoral manifestation of myeloid lesions is called mye
logenic sarcoma, granulocytic sarcoma, or chloroma.
zz More information is provided in Sect. 15.3, “Lymph 
Nodes: Malignant Lesions, ” p. 950.

Microscopic Features 
{{ Lymphocytic NHL, CLL. Monomorphic cell pattern 
composed of mature-appearing small lymphocytes. 
Nonetheless, the nuclei are slightly enlarged (as com-
pared to benign lymphocytes) exhibiting dense granu-
lar chromatin and distinct medium-sized to large nuc
leoli.
{{ Follicular NHL. Mixed lymphoid cell pattern. Distinct 
nuclear atypia are largely dependent on the grade of the 
follicular lymphoid tumor, especially in medium-sized 
and large lymphoid cells. The nuclei exhibit molding 
and cleaving, dense granular chromatin, and pro-
nounced single and multiple nucleoli.
Large numbers of starry sky macrophages may be pres-
ent.
{{ Large-cell anaplastic NHL. Large undifferentiated 
blastoid cells, isolated and occasionally arranged in 
diffuse sheets. The latter are interspersed with small 
and medium-sized lymphocytes.
{{ Myeloid neoplasia. Atypical cells that are preferably 
medium-sized. The nuclei demonstrate cleaving and 
molding of their membranes. Rather indistinct wide 
and pale cytoplasm. Immunocytochemical investiga-
tions are essential in order to distinguish myeloid le-
sions from malignant lymphoid lesions.

Classifying and subtyping of primary lymphomas has to fol-
low the established criteria. More information on this issue is 
provided in Sect. 15.3, “Lymph Nodes: Malignant Lesions, ” 
p. 950.

Differential Diagnosis
zz NHLs that show a mixed lymphoid cell pattern must be 
distinguished from benign hyperplastic/follicular lym-
phoid lesions.
zz Monomorphic NHLs that are composed of small tumor 
cells exhibiting dense clustering may mimic small-cell 
carcinoma.
zz Large-cell blastic NHL can give rise to diagnostic dilem-
mas with undifferentiated large cell carcinoma.
zz Distinguishing between myeloid neoplasia and clear cell 
carcinoma may be a challenge.

Additional Analyses
Immunocytochemistry 
Application of an appropriate panel of antibodies is helpful 
to solve diagnostic problems:

−− Cytokeratins and CD45 distinguish between epithelial 
(CK+) and lymphoid cells (CD45−).

−− Neuroendocrine markers such as CD56, chromogranin A, 
synaptophysin, and TTF-1 demonstrate cytoplasmic posi-
tivity in small-cell carcinoma of the lung, with excep-
tions.

−− Myeloperoxidase is helpful in establishing the diagnosis 
of a myeloid neoplasia.

−− Enumeration of B lymphocytes (CD20) and T lympho-
cytes (CD3) may frequently help in distinguishing bet
ween benign lymphoproliferative lesions and neoplastic 
lymphoid disorders.

Molecular Genetics 
If B-/T-cell enumeration is not diagnostic, polymerase chain 
reaction (PCR) using nuclear DNA of cells from a cytologic 
sample can establish clonality of the lymphoid population 
(see also Sect. 15.1.4.3, p. 911).

Caution
zz CLL typically shows strong expression for CD23, 

whereas the reaction for Pan-B cell markers appears 
dimly.
zz It may be difficult to distinguish myeloid neoplasia 

from malignant lymphoma.  In cases with equivocal 
cytologic and clinical results, further investigations 
(immunocytochemistry, molecular genetics) are in-
dispensable to avoid a misdiagnosis of malignant 
lymphoma.
zz Starry-sky macrophages are not at all a reliable indi-

cator of benign follicular hyperplasia. They occur as a 
pathognomonic admixture, particularly in follicular 
lymphoma and Burkitt lymphoma. In addition, they 
appear as reactive elements in lymphoma with high 
mitotic activity and a high apoptotic index.
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14.1.10.3  Rare Miscellaneous Tumors

There have been a few cases reported in the histopathologic 
literature, such as germ cell tumors, paraganglioma, Wilms 
tumor, biphasic neoplasms, and unusual soft tissue tumors. 
Most of these tumors will be diagnosed by histology in com-
bination with immunohistochemical and/or cytogenetic in-
vestigations; an initial cytologic diagnosis is exceptional. 
The neoplasms usually show a similar morphologic appear-
ance in comparison to their counterparts in other organs and 
areas of the body.

The specific cytomorphology is described in the respec-
tive chapters of this book, in pertinent publications, and in 
distinguished textbooks.

14.1.10.3.1  Biphasic Neoplasms
zz Phylloides tumor: a biphasic growth pattern of epithelial 
and stromal components with variable degree of cellular 
atypia argues for phylloides tumor mimicking its counter-
part in the breast.
zz Sarcomatoid carcinoma, occasionally comprising hetero
logous components (areas of osseous or chondroid diffe
rentiation), is mainly encountered in patients with a pre
vious history of prostatic adenocarcinoma treated with 
radiation or hormones. The spindle cell component may 
be considered as metaplastic change of the prostatic epi-
thelium following the therapeutic intervention. Both epi-
thelial and sarcomatoid components of sarcomatoid carci-
noma may show focal immunoreactivity for PSA, PAP, 
and cytokeratins.

14.1.11  Metastases

zz Secondary tumors to the prostate gland account for 0.5–
3% of all malignant prostatic tumors: they are usually de-
tected at autopsy. Clinical work-up and a selective panel 
of immunocytochemical stains are important in cases 
where secondary prostatic neoplasia is suspected.
zz Hematogenous tumor spread to the prostate is extremely 
rare; infiltrates of disseminated hematolymphoid neo-
plasms occur a lot more commonly, as do tumors exten
ding from adjacent organs and soft tissue into the prostate 
gland.

14.1.11.1  Selected Tumor Entities

zz Transitional cell carcinoma from the bladder and proxi-
mal urethra. 
Cytologically, it is not possible to resolve whether an uro-
thelial carcinoma is of prostatic origin or invasive. Re-
gardless of the primary site of the tumor, urothelial cells 
yield positive immunostainings for CK7, CK20, and 
CK13; the latter being rather specific for urothelial cells. 
See also Sect. 14.1.9.3, p. 862.
zz Mucinous adenocarcinoma from the colon and rectum. 
Clinical history and immunocytochemical staining with 
antibodies against prostatic epitopes (negative) and CK20 
and/or CDX2 (positive) provide diagnostic clarification. 
See also Sect. 14.1.9.1, p. 862. 
zz Squamous cell carcinoma, basaloid cell carcinoma, and 
undifferentiated small-cell carcinoma from the anal/cloa-
cal region.
Cytomorphology and immunocytochemical investiga-
tions are valuable tools for proper typing but not for deter-
mining the primary site of the neoplasm; a broad clinical 
work-up is mandatory. The immunocytochemical reaction 
for CK5/6 is positive on cells of squamous and basaloid 
cell carcinomas. 
Metastatic small-cell carcinoma of the lung stain positive 
for TTF-1, CD56, chromogranin, and synaptophysin, 
whereas small cell carcinoma of the anal canal usually 
shows a negative result.

Caution
zz The lung seems to be the most frequent primary site 

for tumors that hematogenously metastasize into 
the prostate gland [33]
zz Malignant melanoma should always be taken into 

consideration in cases presenting with large and 
mainly single tumor cells, 
zz Metastasis of clear cell renal carcinoma may strongly 

mimic prostatic adenocarcinoma. Positive immuno-
reactivity for RCCMa is helpful to recognize a renal 
cell carcinoma; however, RCCMa is not very sensitive. 
zz Small-cell tumors need a proper immunocytochemi-

cal work-up: carcinoma versus malignant lymphoma 
versus tumors of mesenchymal/neural origin.
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Figs. 14.1–14.5  Adenomatous hyperplasia.
All transrectal FNABs were performed under digital control using Franzèn’s device. Aspi-
rated material was directly smeared onto several glass slides, immediately fixed with a fixa-
tive spray, and Pap-stained. Morphologic key features are demonstrated with the focus on 
potential diagnostic problems.

Fig. 14.1A, B  (case #1) A Very low magnification shows the distinct features of prostatic 
hyperplasia. Note in particular the large ramified sheets frequently exhibiting sharp borders, 
acinar formations (small arrows), cellular palisading (large arrows), and epithelial buds (ar-
rowheads). B Higher magnification is most suitable to identify honeycomb cell arrangement, 
the fine and loose chromatin dispersed in a pale nucleoplasm, and the distinct smooth nuclear 
borders.

Fig. 14.2  (case #2) High magnification shows many of the features described in Fig. 14.1 
(epithelial buds, honeycomb structure, and the typical nuclear morphology). Small nucleoli 
in epithelial cell nuclei occasionally occur, and dark elongated nuclei belonging to myoepi-
thelial cells are also present. 
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Fig. 14.3A, B  (case #3) Regenerative cell changes can give rise to diagnostic dilemmas. 
A An epithelial area depicted at high magnification shows adenomatous hyperplasia exhibi
ting regenerative atypias that mimic well-differentiated prostatic adenocarcinoma (compare 
with Figs. 14.30 and 14.31). B The diagnostic dilemma can readily be solved switching to 
low power magnification: the area mimicking carcinoma is presented on the left (arrow), 
whereas the other areas of this large sheet exhibit all features of benign epithelial hyperplasia 
(monomorphic nuclei, absence of nucleoli, budding, among other benign features). 

Fig. 14.4  (case #4) An FNAB exceptionally providing a multitude of hyperplastic fibromus-
cular fragments associated with adherent epithelial cell clusters (arrows) (lower magnifica-
tion).

Fig. 14.5  (case #5) Intracytoplasmic lipofuscin deposits are demonstrated at high magnifi-
cation. Staining quality of lipofuscin may range from blue-gray to golden-brown using the 
Papanicolaou method.

Figs. 14.6 and 14.7  Squamous metaplasia.
Two cases demonstrating varied degrees of maturation of metaplastic squamous cells.

Fig. 14.6  (case #1) Immature squamous metaplasia.
High magnification shows an epithelial sheet composed of hyperplastic prostatic epithelial 
cells in a honeycomb arrangement (left) and immature metaplastic squamous cells growing 
in a cobblestone arrangement (right). Metaplastic squames exhibit sharply outlined dense 
and cyanophilic cytoplasm, and they are larger than prostatic epithelial cells. The nuclei of 
both cell types exhibit bland reticular chromatin texture but signs of activation (mild nuclear 
irregularity and more or less distinct nucleoli).

Fig. 14.7   (case #2) Maturing squamous metaplasia.
Prostatic epithelium (upper left) and squamous metaplasia at different stages of maturation 
are demonstrated at lower magnification: immature metaplastic squamous cells (arrows), 
maturing squames (small arrowheads), and mature squamous cells storing glycogen and/or 
keratin in their cytoplasm (large arrowheads).
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Fig. 14.8  Acute prostatitis.
A sheet composed of slightly polymorphic prostatic epithelial cells occurs in a background of 
neutrophil granulocytes. Note that the epithelial sheet itself is interspersed with neutrophils 
(FNAB, direct smear, Pap stain, lower magnification).

Fig. 14.9  Chronic prostatitis.
Higher magnification shows similar alterations of the prostatic epithelial cells as mentioned 
in Fig. 14.8. Contrary to Fig. 14.8, lymphocytes are infiltrating the epithelial sheets and are 
scattered in the background of the smear (FNAB, direct smear, Pap stain). 

Fig. 14.10  Xanthogranulomatous prostatitis.
Lower magnification shows that cholesterol-laden histiocytes – also referred as to xanthoma 
cells (arrows) – may mimic reactive prostatic epithelial cells in combination with foamy cy-
toplasm (arrowhead). Compared to prostatic epithelial cells, xanthoma cells usually exhibit 
increased variability in size, coarser cytoplasmic vacuoles, increased polymorphism of the 
nuclei, and flimsy chromatin (FNAB, direct smear, Pap stain).



14.1  Prostate	�  873

14.9

14.8

14.10



11

14

874 Chapter  14    Male Genital Organs

Figs. 14.11 and 14.12 Granulomatous prostatitis.
FNABs from two patients exhibit characteristic cytologic features of granulomatous prosta-
titis (direct smears, Pap stain).

Fig. 14.11  (case #1) A sheet of epithelial prostate cells is depicted (right), mild cellular re-
activity is overt (mild nuclear irregularities, sporadic small nucleoli, focally irregular nuclear 
spacing). A histiocytic giant cell of the Langhans type (center) is surrounded by activated 
epithelioid histiocytes; a few lymphocytes and granulocytes are scattered in and between the 
histiocytes (arrows). The background of the smear is completely clean (higher magnifica-
tion).

Fig. 14.12  (case #2) High magnification shows the characteristic mixture of nonepithelial 
cellular elements: epithelioid histiocytes (upper left), foamy histiocytes and macrophages 
(bottom left), numerous maturing and mature plasma cells (top and lower right), and neutro-
phils.

Figs. 14.13 and 14.14 Prostatic tuberculosis.
Figure 14.13 shows morphologic features that are pathognomonic for tuberculosis. Fi
gure 14.14 emphasizes activated epithelioid histiocytes giving rise to diagnostic confusion 
(FNABs, direct smears, Pap stain). 

Fig. 14.13  (case #1) A 51-year-old man. No clinical information available. Polymorphous, 
activated, and degenerating epithelioid histiocytes are embedded in a background of granu-
lar/caseous detritus (high magnification).
Cytologic diagnosis and metachronous histology: Necrotic epithelioid granulomatosis, con-
sistent with tuberculosis.

Fig. 14.14  (case #2) A 55-year-old man with positive history of urinary tract tuberculosis 
presented with a firm uneven prostate gland by digital exploration. Clinical findings sug-
gested carcinoma. A hypercellular smear mainly exhibits loose aggregates of large atypical 
cells (especially upper left) associated with wide ill-defined foamy cytoplasm (high magni-
fication).
Tentative cytologic diagnosis: Highly suggestive of poorly differentiated prostatic adenocar-
cinoma. 
Discussion: However, too little attention was paid to the few scattered unambiguous epithe-
lioid histiocytes (arrows) and sparse granular debris (arrowheads), indicating tuberculosis. A 
majority of the activated epithelioid cells are rounded and grouped in loose clusters mimick-
ing poorly differentiated carcinoma cells.
Microbiologic and histologic studies: Prostatic tuberculosis.

Aggregates of activated epithelioid histiocytes– comprising rounded nuclei, granular 
chromatin, nucleoli and foamy cytoplasm – may mislead to a false cytologic diagnosis 
of poorly differentiated prostatic adenocarcinoma.
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Figs. 14.15–14.18 Atypical prostatic epithelium: a differential diagnostic challenge.
Atypias of prostatic epithelial cells are mainly encountered in combination with an inflamma-
tory process in the prostate gland. Severe reactive cell changes may closely resemble pros-
tatic adenocarcinoma. In terms of the potential diagnostic problems, it is highly important 
to consider overall cytologic appearance in all available smears. Four prostatic FNABs from 
different patients are presented highlighting particular diagnostic difficulties. Direct smears 
of the aspirated cell material were Pap-stained.

Fig. 14.15  (case #1) Granulomatous prostatitis is frequently associated with marked epithe-
lial atypias, as demonstrated herein (high magnification).
Features suggesting malignancy: The epithelial sheet is composed of monomorphic atypical 
cells exhibiting regular nuclear spacing, distinct nucleoli in each nucleus, and dense granular 
chromatin; morphologic features that may suggest well-differentiated prostatic adenocarci-
noma.
Features arguing for reactive cell changes: Clinging mesenchymal fragments containing 
epithelioid nuclei (bottom) would be extremely unusual in the context of carcinoma, and in-
flammatory cells in the background of the specimen require caution as to diagnostic decision-
making.
Final diagnosis: Granulomatous prostatitis.

Fig. 14.16  (case #2) Strongly atypical epithelial cell clusters of a prostatic gland that is af-
fected by an acute inflammatory process (high magnification).
Features suggesting malignancy: The compact sheet exhibits closely arranged epithelial cells 
including nuclear overlapping. The cells show pronounced eccentrically located nucleoli and 
dense granular chromatin. Cytology may suggest moderately differentiated prostatic adeno-
carcinoma.
Features arguing for reactive cell changes: Unevenly distributed and clumped chromatin is 
rarely encountered in the nuclei of prostatic carcinoma cells. Neutrophils, both in the back-
ground and infiltrating the cell sheets (arrows), additionally favor regenerative disorder.
Final diagnosis: Acute prostatitis associated with a severe regenerative epithelial process. 

Fig. 14.17  (case #3) Another case displays epithelial atypia associated with acute prostatitis. 
In spite of the concomitant acute inflammation, cell alterations strongly favor carcinoma. 
High magnification shows a cluster composed of epithelial cells exhibiting severe atypias: ir-
regular cell arrangement, nuclear overlap, varied size of nuclei and nucleoli, distinct nuclear 
irregularities, and dense granular chromatin. Dispersed atypical cells with and without cyto-
plasm are also present (arrows).
Tentative cytologic diagnosis: Acute prostatitis and strong suspicion of prostate carcinoma.
Histologic diagnosis: Poorly differentiated prostatic adenocarcinoma and acute prostatitis.

Fig. 14.18  (case #4) Epithelial atypia associated with prostatic lithiasis. Lower magnifi-
cation exhibits calcific deposits, debris, and inflammatory cells (left). A three-dimensional 
epithelial cluster (right) shows irregular cell arrangement and nuclear irregularities, but bland 
chromatin and indistinct nucleoli suggest reactive cell changes.
Final diagnosis (histology was not performed): Prostatic lithiasis and prostatitis. 
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Figs. 14.19–14.21 Rectal mucosa.
Fragments of rectal mucosa frequently occur as contaminants in transrectal FNAB of the 
prostate. Cytomorphology of rectal mucosa is illustrated and diagnostic dilemmas are dis-
cussed. All direct smears were Pap-stained. 

Fig. 14.19A  (case #1) Two epithelial fragments originating from rectal mucosa are depicted 
at higher magnification. The classic cytologic features indicative of colonic epithelium com-
prise regular cell arrangement, cells exhibiting cuboidal to columnar shape, cellular arrange-
ment in palisades and true glands, intracytoplasmic mucus and free mucus, pale nucleoplasm 
and indistinct chromatin, nuclear irregularities comprising pronounced nuclear molding and 
cleaving. B (case #2) Distinguishing between rectal mucosa and prostatic adenomatous hy-
perplasia may be a diagnostic challenge. High magnification presents a cell sheet that is 
difficult to assign to a specific type of epithelium. Solely distinct columnar shape of a few 
cells (arrows) and mucoid mass in the background (arrowheads) favor intestinal origin of the 
epithelial cells.

Fig. 14.20  (case #3) Rectal mucosa versus prostatic epithelium. 
The picture contrasts a fragment of rectal mucosa (right) with a fragment of prostatic epithe-
lium (left) at lower magnification. Note the significant nuclear and cytoplasmic differences 
between the two cell types.
 
Fig. 14.21  (case #4) Regenerative rectal mucosa versus carcinoma (high magnification). 
A sheet of rectal mucosa exhibits irregular cell arrangement, mild nuclear irregularities, 
dense granular chromatin, and small nucleoli, features that may give rise to a misdiagnosis 
of well-differentiated colonic adenocarcinoma. Note that unambiguous nuclear criteria of 
malignancy are absent.
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Figs. 14.22–14.27 Seminal vesicle epithelium.
Cells from the seminal vesicles are frequently sampled in the course of transrectal FNAB of 
the prostate. Varied cytologic phenotypes of single cells and epithelial fragments originating 
from seminal vesicle are illustrated and possible diagnostic confusions are disclosed. Direct 
smears were Pap-stained.

Fig. 14.22A, B  (case #1) Classic features of seminal vesicle cells are demonstrated. A Flat 
sheets are composed of epithelial cells showing extreme variation in cell size and dark stai
ning nuclei (low magnification). B A picture detail presenting the morphologic clues of semi-
nal vesicle cells comprising lipofuscin pigment.

Fig. 14.23A, B  (case #2) Cell clusters of seminal vesicle can mimic prostatic hyperplasia 
and well-differentiated prostate carcinoma. A At low magnification, large epithelial clusters 
from a seminal vesicle may show similarity to prostatic adenomatous hyperplasia and well-
differentiated prostatic carcinoma. B Microscopic examination using high magnification 
solves the diagnostic problems. Benign cells of the seminal vesicle exhibit strong variability 
in size, dark staining nuclei, and absence of nucleoli. Lipofuscin pigment is rather sparse and 
of minor diagnostic value in this setting. Single mature sperms (arrow) are encountered in 
the current field.

Fig. 14.24  (case #3) The problem of nonpigmented seminal vesicle epithelium. 
A cluster originating from seminal vesicle epithelium is composed of comparatively mono-
morphic nonpigmented cells (higher magnification). In this setting, proper histogenetic clas-
sification is only possible by comparing the target cell cluster with prostatic and intestinal-
mucosal cell sheets of the same smear (or by using adequate immunostainings). 
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Fig. 14.25  (case #4) Mature sperms can serve as a powerful diagnostic marker for seminal 
vesicle cells. High magnification shows a regular flat sheet originating from seminal vesicle 
epithelium but mimicking adenomatous prostatic hyperplasia. Surrounding mature sperms 
and spermiophages are helpful in classifying the cell sheet.

Fig. 14.26  (case #5) Seminal vesicle epithelium showing extremely distinct nucleoli (ar-
rows) and absence of lipofuscin pigment should not mislead to a false-positive diagnosis 
of poorly differentiated prostatic adenocarcinoma. Nuclear polymorphism, varying cell 
size, deep-staining nuclei, and mature sperms are key features for an accurate classification. 
Nucleoli as presented here may represent activated/regenerative seminal vesicle epithelium 
(high magnification).

Fig. 14.27A, B  (case #6) Another case emphasizing diagnostic problems between seminal 
vesicle epithelium and carcinomatous lesion. Comparison of the different cell types and the 
background features in the same smear is extremely helpful in reaching an accurate diagnosis 
by cytology. A The depicted cell sheet, originating from regenerative seminal vesicle epithe-
lium, is extremely difficult to distinguish from well-differentiated prostatic adenocarcinoma 
(high magnification). B Another field of the same smear indicates a seminal vesicle aspirate 
comprising a characteristic cell pattern and specimen background (mature sperms embedded 
in proteinaceous fluid, though barely reognizable) (low magnification). The dispersed huge 
polymorphous and dark staining stripped nuclei of seminal vesicle origin should not be mis-
interpreted as undifferentiated malignant neoplastic cells (arrows).

Fig. 14.28  Ganglion cells. 
High magnification shows a typical ganglion cell (transrectal FNAB of prostate, direct smear, 
Pap stain). Note the characteristic chromatin, eccentric nucleus, huge nucleolus, and the deli-
cate cytoplasmic processes that are not completely in focus (arrows).
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Figs. 14.29–14.31 Cytologic key features of common prostatic adenocarcinomas  
irrespective of malignancy grade.
Transrectal FNAB from three patients. Direct smears were Pap-stained. 

Fig. 14.29  (case #1) Distinctive structural and cytomorphologic features of benign (arrow) 
and malignant prostatic cell sheets are presented at lower magnification. Note in particular 
that benign and malignant cells are associated with abundant vacuolated cytoplasm, but ma-
lignant cells and their nuclei have increased size, and the nuclei of the malignant cells harbor 
distinct nucleoli (arrowheads). 

Fig. 14.30  (case #2) We emphasize the nuclear details of malignant prostatic epithelial cells. 
Note in particular the nuclear monomorphism, faint nuclear membrane, dense granular chro-
matin, a conspicuous nucleolus in each nucleus.

Fig. 14.31  (case #3) We present a case giving rise to diagnostic confusion between well-
differentiated  prostate carcinoma and prostatic adenomatous hyperplasia. The malignant 
cell sheet exhibits regular cell arrangement, and absence of distinct nucleoli; but numerous 
nuclear protrusions and buds (arrows) are a strong argument in favor of malignancy, together 
with the dense granular chromatin erasing the nuclear membranes (high magnification).
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Figs. 14.32 and 14.33 Well-differentiated adenocarcinoma of the prostate.
Transrectal FNAB from two patients. Direct smears were Pap-stained.

Fig. 14.32A, B  (case #1) Morphologic key features of well-differentiated prostate carcinoma 
are demonstrated in comparison to benign prostatic epithelium.
Cytologic diagnosis: Well-differentiated adenocarcinoma of the prostate, grade 1, score 10. 
Tissue diagnosis: Prostatic adenocarcinoma, grade 1 (15×15×5 mm in size).
A A large branching sheet of a well-differentiated adenocarcinoma is shown at low magnifi-
cation. Note the slender benign cell sheet (arrows) partly superimposed on the carcinomatous 
epithelial fragment. Check for the main discriminatory diagnostic features in this setting: 
nuclear spacing, nuclear size, and nuclear shade of color! B Same case: morphologic details 
of the benign (top) and the malignant cell sheet are highlighted at high magnification. Please 
note the difference in nucleolar appearance.
	
Fig. 14.33  (case #2) A second case emphasizes the potential diagnostic difficulties between 
well-differentiated carcinoma and benign adenomatous hyperplasia. High magnification 
shows a well-differentiated, extremely uniform prostatic adenocarcinoma. Nuclear size, 
mainly small and indistinct nucleoli, and regular nuclear spacing may suggest benign adeno-
matous hyperplasia. 
Cytologic diagnosis: Well-differentiated prostatic adenocarcinoma, grade 1, score 7. 
Discussion: Finely dispersed dense chromatin erasing the nuclear membrane and a certain 
dyschromasia (note the grey-pinkish shade) indicate malignancy. Considering the overall 
cell pattern allows a definite cytologic diagnosis of well-differentiated prostatic carcinoma.
Tissue diagnosis (transurethral resection of the prostate): Prostatic adenocarcinoma, grade 1.
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Figs. 14.34–14.36 Moderately differentiated adenocarcinoma of the prostate.
Cytomorphologic hallmarks are presented in transrectal FNABs from three different patients. 
Direct smears were Pap-stained.

Fig. 14.34  (case #1) Key features of a moderately differentiated carcinoma at low magni-
fication: compact and sharply outlined three-dimensional cell clusters along with few indi-
vidual tumor cells.

Fig. 14.35  (case #2) Cellular details indicating malignancy are evident: three dimensional 
cluster, irregular nuclear arrangement, very dense and fine granular chromatin fusing with 
nuclear membrane, and pronounced nucleoli.
Cytologic diagnosis: Moderately differentiated prostatic adenocarcinoma, grade 2, score 12. 
(no histologic work-up).

Fig. 14.36  (case #3) A benign hyperplastic prostatic cell sheet (upper right) in comparison 
with a carcinomatous cell cluster (bottom). One should note the neutrophils (arrows), indica
ting an additional acute inflammation (lower magnification).
Cytologic diagnosis: Moderately differentiated prostatic adenocarcinoma, grade 2, score 13. 
Histology and final diagnosis: Microscopic examination of transurethrally resected prostatic 
tissue yielded a false-negative result, but the positive cytology, clinical findings, and sero-
logic results altogether ascertained malignancy.

Prostatic tissue sampled by transurethral resection of small carcinomas located at the 
periphery of the prostate gland usually reveal a tumor-negative histologic result.

Fig. 14.37  Poorly differentiated adenocarcinoma of the prostate: cytologic charac
teristic.
A 59-year-old man with a positive history of a prostate carcinoma presented with locally 
relapsing disease. A transrectal FNAB was performed and direct smears were Pap-stained. 
Higher magnification shows the characteristic appearance of a poorly differentiated adenocar-
cinoma: loose and irregular grouping of large malignant cells, numerous dispersed stripped 
pleomorphic nuclei, and abundant ill-defined cytoplasm. Chromatin texture and nucleoli 
match those of well-differentiated and moderately differentiated prostatic adenocarcinomas.
Cytologic diagnosis: Relapsing poorly differentiated prostatic adenocarcinoma, grade 3, 
score 16. No histologic work-up.



14.1  Prostate	�  889

14.3714.36

14.3514.34



11

14

890 Chapter  14    Male Genital Organs

Fig. 14.38  Poorly differentiated adenocarcinoma of the prostate versus seminal vesicle.
It should be remembered that epithelial sheets of the seminal vesicle (lower right) can closely 
mimic poorly differentiated carcinoma (upper left) (high magnification). Seminal vesicle epi-
thelial cells mainly differ from carcinoma cells in their varying nuclear size, a sharply defined 
and dense cytoplasm, and a high proportion of intracytoplasmic lipofuscin deposits. Note 
also Fig. 14.26.

Fig. 14.39  Poorly differentiated and well-differentiated prostatic adenocarcinoma oc-
curring simultaneously
Higher magnification shows two epithelial sheets originating from both poorly differentiated 
(right) and well-differentiated (left) prostatic adenocarcinoma. Note the practically complete 
absence of nucleoli in the well-differentiated tumor cells causing a diagnostic dilemma with 
adenomatous hyperplasia. Yet the densely packed finely granular chromatin indicates malig-
nancy.

Fig. 14.40  Poorly differentiated prostatic adenocarcinoma: unusual absence of nuc
leoli.
High magnification shows poorly differentiated carcinoma cells with rare occurrence of nuc
leoli, but one should be aware of all other textural and cellular criteria that are compatible 
with prostatic adenocarcinoma.

Fig. 14.41A, B  Immunocytochemical properties of prostatic adenocarcinoma.
The two figures demonstrate positive immunocytochemical reactivity for the two prostate-
typic immunomarkers. Immunostaining was performed using Pap-prestained direct smears 
from fine-needle aspirates. A Strong diffuse positivity for prostate-specific antigen (PSA). 
B Strong granular and dot-like positivity for prostate acid phosphatase (PAP).
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Figs. 14.42–14.45  Therapeutic effects on cells of the prostatic adenocarcinoma of 
common type.
Five patients were treated by many diverse clinical protocols for prostatic carcinoma. Sub-
sequently, periodical transrectal FNABs were performed monitoring tumor response to treat-
ment and tumor follow-up. Direct smears were Pap-stained. Varied therapy-induced effects 
on the tumor cells are demonstrated and classified. 

Fig. 14.42  (case #1) An 81-year-old man presented with a history of poorly differentiated 
prostatic carcinoma. Estrogen treatment was given for the past 2 years. A majority of the 
tumor cells exhibit intracytoplasmic large empty vacuoles (arrows). Vacuoles of neighboring 
cells focally fuse, resulting in nuclear crowding (arrowheads) (lower magnification). 
Cytologic therapeutic effect: Poor.

Fig. 14.43  (case #2) A 78-year-old man presented with a history of irradiated prostatic car-
cinoma of moderate differentiation. Cytoplasmic shrinking and tightening (arrows), and nuc
lear pyknosis (arrowheads) clearly emerge at high magnification, as does obvious absence 
of nucleoli. 
Cytology of therapeutic effect: Moderate.

Fig. 14.44A  (case #3) A 62-year-old man has a positive history of prostatic adenocarcinoma 
and estrogen therapy extending over several years. Tumor cells show both good preservation 
of the cellular morphology (lower right) and varying degrees of therapeutic response. The lat-
ter comprise vacuolization and tightening of the cytoplasm, apoptotic nuclei, tightly packed 
degenerating nuclei associated with small dense cytoplasm (arrows), and disappearance of 
nucleoli (high magnification). 
Cytology of therapeutic effect: Moderate.
B (case #4) An elderly man with a positive history of prostate carcinoma and estrogen therapy 
over the past few years. High magnification shows a few relatively well-preserved carcinoma 
cells (upper right). However, the vast majority of the tumor cells exhibit strong regressive 
changes. Note coalesced, deeply stained pyknotic nuclei clustered together (center); the cy-
toplasmic bodies and the nucleoli have practically disappeared.
Cytology of therapeutic effect: Good.

Fig. 14.45  (case #5) A 72-year-old man presented with a history of estrogen-treated poorly 
differentiated prostatic carcinoma over a long period. Nuclear features of malignancy are 
consistently present. Distinct enlargement of nuclei associated with increased pleomorphism, 
large empty cytoplasmic vacuoles, and sporadic apoptotic nuclei are observed as well (lower 
right) (high magnification).
Cytology of therapeutic effect: Moderate to poor.
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Fig. 14.46A, B  Mucinous prostatic adenocarcinoma.
Transrectal FNAB of an 85-year-old man’s prostate, the patient having no particular clini-
cal history. Pap-stained direct smears. A Sheets and clusters composed of carcinoma cells 
exhibiting the typical features of prostatic origin. Cellular material is embedded in thick 
mucoid masses (high magnification). Cytoplasmic storage of mucus may be presumed in 
conventional staining. B Strong immunopositive reaction of the tumor cells for prostate acid 
phosphatase (Pap-prestained smear, nuclear counterstain was not performed) rules out a pri-
mary tumor site other than the prostate gland.
Cytologic diagnosis: Mucinous prostatic adenocarcinoma (surgical exploration and histo-
logic examination were refused by the patient).

Figs. 14.47–14.49 Urothelial carcinoma in the prostate gland.
Three elderly male patients with a history of transitional cell carcinoma of the urinary bladder 
underwent FNAB of their enlarged prostate gland. Direct smears were Pap-stained.

Fig. 14.47  (case #1) Distinguishing between urothelial carcinoma and prostatic adenocarci-
noma may be difficult. Tumor cells showing morphologic characteristics of prostatic origin 
are depicted using high magnification: dense granular chromatin, faint nuclear membranes, 
pronounced nucleoli, ill-defined vacuolated cytoplasm, acinic-like formations (arrows). The 
negative immunocytochemical staining result for prostate acid phosphatase is not shown. 
Tentative cytologic diagnosis: Poorly differentiated carcinoma, the result of immunolabeling 
favors urothelial cancer.
Tissue diagnosis (transurethral resection of the prostate): Poorly differentiated transitional 
cell carcinoma invading the wall of the urinary bladder and prostate. 

Fig. 14.48  (case #2) The classical morphologic features of urothelial carcinomas are shown: 
nuclear polymorphism, granular and coarse chromatin, vacuolated and dense cyanophilic 
cytoplasm, cell-in-cell formation (arrows), high mitotic rate, and background necrosis (high 
magnification).

Fig. 14.49A, B  (case #3) An elderly man presenting with a history of urothelial carcinoma. 
A Extreme nuclear pleomorphism, coarse clumping chromatin, dense cytoplasm, and an ex-
tremely high mitotic rate are features of this undifferentiated neoplasm (high magnification). 
B Strong immunopositivity of the tumor cells for CK7. The epithelial sheets composed of 
benign prostatic cells show a negative staining result (lower left).
Cytologic diagnosis: The cytokeratin pattern indicates relapsing undifferentiated urothelial 
carcinoma apparently invading the prostate gland (no histologic follow-up).
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Fig. 14.50  Adenosquamous carcinoma of the prostate.
A 74-year-old man presenting with a history of repeatedly relapsing poorly differentiated 
prostatic adenocarcinoma. Surprisingly, the tumor shows a biphasic cell pattern in the la
test follow-up-FNAB (direct smears, Pap stain). Adenomatoid cell sheets are consistent with 
moderately to poorly differentiated prostatic adenocarcinoma. In addition, the background 
of the smear reveals numerous polymorphic and hyperkeratotic squamous cells occasionally 
comprising atypical nuclei (arrow) (lower magnification).
Cytologic diagnosis: Adenosquamous carcinoma (no histologic follow-up).

Figs. 14.51 and 14.52 Undifferentiated prostatic carcinoma.
Two examples of undifferentiated carcinoma of the prostate.

Fig. 14.51A, B  (case #1) Laboratory testing revealed an increased PSA level in a 64-year-
old man. FNAB of the prostate was initially undertaken. The direct smears were Pap-stained.  
A Nuclei show attributes of prostatic adenocarcinoma; irregular cell aggregates, cellular 
pleomorphism, and necrotic background argue for an undifferentiated prostatic neoplasm 
(high magnification). B Immunocytochemical staining for prostate acid phosphatase are posi-
tive in both cytoplasm of intact tumor cells (arrows) and in cytoplasmic debris (arrowheads) 
(Pap-prestained smears).
Cytologic diagnosis: Necrotic undifferentiated prostatic carcinoma (confirmed by histology).

Fig. 14.52  (case #2) Uncommon cytologic appearance of a prostatic carcinoma in a 76-year-
old man (higher magnification): 
(1) Generally, the tumor cells are dissociated. 
(2) Compact cell clusters (right) appear ball-like and are associated with whorled configura-
tion and vague palisading of the tumor cells. 
Tentative cytologic diagnosis: Large-cell carcinoma of the pleomorphic subtype, most likely 
of prostatic origin (immunocytochemistry was not performed for technical reasons).
Comment: Differential diagnostic consideration should include poorly differentiated intesti-
nal adenocarcinoma and squamous cell carcinoma.
Postmortem histologic diagnosis: Solid undifferentiated prostatic carcinoma.

Fig. 14.53A, B  Leiomyosarcoma of the prostate gland.
A 45-year-old man presented with an enormous tumor mass filling the prostatic area. Sarco-
ma was clinically suggested. FNAB was performed and direct smears were Pap-stained with 
the Papanicolaou method. A Low magnification shows several microfragments of hyalinized 
and sclerotic mesenchymal tissue. Encased spindle-shaped nuclei occur singly or in tightly 
packed strands. B High magnification from another spot of the slide displays epithelioid 
arrangement of fusiform malignant cells (Pap-restained smear after negative immunocyto-
chemical staining). Initial negative immunocytochemical reaction for pancytokeratin (Lu-5) 
and immunopositivity for vimentin are not shown. Further immunostains were not performed 
for lack of cytologic material.
Tentative cytologic diagnosis: Stromal spindle cell neoplasia.
Tissue diagnosis: Moderately differentiated leiomyosarcoma of undetermined origin (pros-
tate versus seminal vesicle).
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14.2.1  Introduction

General Comments [1, 3, 18, 19, 20] 
Squamous cell carcinoma (SCC) is by far the most common 
penile carcinoma subtype. Squamous cell carcinoma usually 
originates in the epithelium of the glans, coronal sulcus, and 
foreskin.

Etiology
Etiologic factors and predisposing conditions are phimosis, 
poor genital hygiene, chronic inflammation, lack of circum-
cision, human papilloma virus infection, lichen sclerosus, 
and smoking. There is a strong evidence that human papil-
loma viruses (in particular types 16 and 18) are associated 
with penile carcinoma in about 50% of all cases.

14.2.1.1  Groin Lymph Node Metastases

zz In general, superficial inguinal lymph nodes are the first 
metastatic site of penile carcinomas. Clinically occult, su-
perficially spreading squamous cell carcinoma concealed 
due to phimosis may primarily appear as swelling of an 
inguinal lymph node. 
zz Depending on the preference of the attending physician, 
FNAB of palpable inguinal lymph nodes may be per-
formed instead of an initial surgical excision. US-guided 
FNAB can be helpful as an initial investigation tool in the 
evaluation of patients with positive imaging results of the 
groin but a clinically occult situation [10, 19].

14.2.2  Cytology of Penile Lesions

Cytology as a diagnostic technique is not extensively used in 
the evaluation of penile lesions. At our institution, exfolia-
tive cytology is selectively applied by urologists, particularly 
in tumor follow-up.

The scraping technique is mainly applied on flat and ul-
cerative disorders in order to obtain initial information with 
minimal waste of time and cost. Surgical biopsy followed by 
histologic investigation is indispensable in doubtful, precan-
cerous, and malignant lesions.

Sampling Methods and Sample Processing
zz Scraping. The simplest method is the scraping of a lesion 
over its whole area. Most suitable are Cytobrush or a 
sharp-edged device (edge of a glass slide, dermatological 
curette, etc.) with intent to prepare conventional smears or 
liquid-based preparations. 
zz The curette technique allows collecting both cells and 
small tissue fragments; the latter may be utilized as micro-
biopsies. 
zz Touch imprints commonly provide inadequate and scanty 
cellular material originating from the superficial cell lay-
ers only.
zz FNAB may be used with lesions presenting in a nodular 
fashion such as the marginal area of an ulcer.
zz Liquid-based cytology is superior to conventional direct 
smears in terms of optimal cell preservation, cell recogni-
tion, adequacy of the sample, and ability to provide mate-
rial for further investigations such as immunocytochemis-
try and DNA ploidy studies. 

Section 14.2 
Penis 
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14.2.3  DNA Ploidy

Flow Cytometry 
Several studies investigated quantitative DNA distribution 
patterns of penile cancer by means of flow cytometric analy-
sis. A correlation could be shown between the histologic type 
of invasive cancer and a high DNA index indicating an in-
creased risk for tumor progression [6, 8, 13].
DNA Image Cytometry 
zz Our initial experience with image cytometry (ICM DNA) 
on a series of cases with atypical squamous cells suggests 
that DNA ploidy testing can identify individuals at in-
creased risk of malignancy. 
zz ICM-DNA standards as used in our study are in accor-
dance with the consensus statements of the European So-
ciety of Analytical Cellular Pathology (ESACP) [7]. 
zz Histogram algorithms have been applied according to 
ploidy evaluation of squamous lesions in other organs 
such as the uterine cervix, oral mucosa, esophagus, and 
respiratory tract [5, 9, 12, 15, 16]: 

DNA algorithms for squamous lesions are presented  
in Chapter 8 “Oral Cavity and Oropharynx”, Sect. 8.4, 
p. 565.

zz  We conclude that DNA image cytometry is a reliable ad-
juvant tool for early identification of neoplastic squamous 
cells in cytologic samples of penile lesions. DNA aneu-
ploidy is a reliable marker for malignancy and its precur-
sors. Further studies will be needed to confirm our obser-
vations and to evaluate the clinical impact of cytometric 
analyses.

Caution
Nuclear DNA content can be abnormal in cells with 
incorporated DNA of human papilloma virus, DNA his-
tograms may display a distinct polyploid DNA pattern 
including scattered nuclei with aneuploid DNA content. 
However, nuclei with ninefold or more chromosome 
sets (9c exceeding events) should be absent.

14.2.4  Inflammation and Infection 
[17, 18] (Fig. 14.54)

zz The penis mucosa can be affected by infections and in-
flammatory dermatosis. Bacteria, fungi, and protozoa can 
be detected in cytologic specimens by means of selective 
staining methods such as Gram, PAS, Grocott, and Ziehl-
Neelsen. Koilocytic atypia (HPV changes) is a definite 
sign of human papilloma virus infection (Fig. 14.54).
zz Epithelial atypias in the setting of inflammation are usu-
ally a challenge for cytopathologists. The cell changes 
should not be overestimated as dysplastic, although a pre-

malignant and malignant squamous lesion can virtually 
not be ruled out on light microscopy alone (Fig. 14.55). 
ICM-DNA is believed to be an effective method distin-
guishing between regenerative and dysplastic cellular 
atypia (see Sect. 14.2.3).

14.2.5  Atypical Squamous Cells 
in Cytologic Samples

In this setting, several issues should be considered and be 
kept in mind:

Caution
zz Squamous cells collected by superficial scraping 

may exhibit variously pronounced changes due to 
regenerative activity. 
zz Benign reactive cell changes are rarely accompanied 

by cell detritus. 
zz It is not possible to differentiate between squames 

with severe reactive atypia and high grade dysplasia 
or invasive cancer by cytology alone. DNA image cy-
tometry may be used as an objective adjuvant tool 
for the early identification of primary  malignan-
cy and precursor lesion (see Sect. 14.2.3).
zz Both the precancerous (dysplastic) squamous lesion 

and differentiated squamous cell carcinoma may be 
covered by a hyperkeratotic/acanthotic squamous 
cell layer preventing the exfoliation of diagnostic tar-
get cells. 
zz Squamous cell atypias in the setting of inflammation 

should not be overestimated as dysplastic or malig-
nant changes. 

14.2.6  Squamous Cell Carcinoma 
and Its Variants

14.2.6.1  Common Squamous Cell Carcinoma 

Common SCC is easily diagnosed based on pleomorphic 
malignant squamous cells, keratinized or less differentiated, 
together with necrotic debris. The overall cytologic features 
of SCC are identical to their counterparts occurring in other 
body sites (e.g., respiratory tract, esophagus, oral cavity, cer-
vix uteri) and include: 

{{ Pleomorphic cyanophilic, amphophilic, or orangeo-
philic cytoplasm. 
{{ An increased N/C ratio.
{{ Enlarged deeply stained, hyperchromatic, and irregu-
larly shaped nuclei.
{{ Granular and coarse chromatin.
{{ Occasional prominent nucleoli.
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More information is provided in Sect. 2.2.2.2, “Invasive 
SCC,” p. 139).

14.2.6.2  Well-Differentiated and Verrucous 
Squamous Cell Carcinoma (Figs. 14.55–14.57) 

Strongly keratinized and verruciform squamous neoplasms 
usually give rise to diagnostic difficulties. Unambiguous ma-
lignant cells are frequently absent in exfoliative cytologic 
samples due to a marked acanthotic and hyperkeratotic su-
perficial coating. 

A verrucous neoplasm may be suspected if the following 
cell alterations are present: 

{{ Large numbers of polymorphic anucleated keratinized 
squamous cells accompanied by cellular debris. 
{{ The cytoplasm appearing eosinophilic to orangeophilic 
and densely structured. 
{{ Scattered squamous cells may exhibit indistinct atypi-
cal or apoptotic changes. 

Caution
Pleomorphic acanthosis and hyperkeratosis may also 
be observed in benign conditions.  Multiple punch bi-
opsies or wide surgical excision are mandatory in this 
setting.

14.2.6.3  Condylomatous Carcinoma 

Condylomatous carcinoma (synonym: warty carcinoma) is 
characterized by an arborizing growth of epithelial cells overly-
ing a connective tissue core. The cytologic features of the lining 
epithelium are similar to verrucous SCC, but this tumor sub-
type is virus-related and koilocytic changes should be present. 

14.2.6.4  Basaloid Squamous Cell Carcinoma 

Microscopic features and Differential Diagnosis
{{ The tumor cells are small, showing scanty cytoplasm.
{{ The nuclei are irregular and hyperchromatic, exhibit-
ing densely packed granular chromatin and incon
spicuous nucleoli. 
{{ Tumor cells palisading at the periphery of the cell clus-
ters together with keratinized squamous elements are 
key features of this tumor entity.

Papillary basaloid carcinoma and small-cell carcinoma of 
the neuroendocrine type are composed of cells sharing many 
features with cells of basaloid SCC. 

Neuroendocrine small-cell carcinomas exhibit immunore-
activity for neuroendocrine markers such as chromogranin A 
and synaptophysin, contrary to SCC cells.

14.2.6.5  Sarcomatoid Carcinoma [11] 

Sarcomatoid carcinoma (synonym: spindle cell carcinoma) 
is a subtype of SCC composed of pleomorphic spindle cells 
displaying pronounced nuclear atypia. Occasional epithelial-
like aggregates of undifferentiated tumor cells and keratin-
ized carcinoma cells can be observed. 

Differentiating from true sarcoma requires immunocyto-
chemical tests; a correct diagnosis is based mainly on im-
munopositivity for cytokeratins (MNF-116) and other epi-
thelial markers.

14.2.6.6  Adenosquamous and Mucoepidermoid 
Carcinoma [1, 4]

These two entities are very uncommon biphasic neoplasms. 
They are characterized by both fractions of squamous cell 
carcinoma and mucin-producing adenocarcinoma. 

14.2.7  Other Rare Primary Tumors 

14.2.7.1  Penile Intraepithelial Malignant Lesions 

Penile intraepithelial malignant lesions include pagetoid 
spreading squamous cell carcinoma, classic Paget disease, 
and urothelial carcinoma.

Caution
Superficial scraping usually misses atypical and malig-
nant cells that are embedded in the lower layers of the 
penile epidermis.

14.2.7.2  Malignant Melanoma [2] 

The rare primary penile melanoma is located in the glans 
penis in a high percentage of cases. The diagnosis can be 
established by means of scrape specimens from exophytic 
lesions. 
Cytomorphologic hallmarks:

{{ Large cells frequently occurring singly. They show 
abundant granular cytoplasm that may contain melanin 
pigment. 
{{ The nuclei are large, pale, grooved, and folded; and 
frequently multiple. 
{{ Large pleomorphic nucleoli are obvious. 

Positive immunoreaction for melanoma-typical markers 
(Melan A, HMB45, S100 protein) is diagnostic for this tu-
mor type.

A comprehensive overview of this tumor entity and relat-
ed pictures are provided in Sect. 16.2.9, p. 1030. 
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14.2.7.3  Extremely Unusual Primary Malignant 
Neoplasms 

Benign and malignant primary penile soft tissue tumors are 
rare. The most frequently encountered entities are Kaposi 
sarcoma and leiomyosarcoma [3,14]. Other rare primary ma-
lignant neoplasms of the penis are not discussed further.

14.2.8  Secondary Tumors

Tumors metastasizing to the penis are rare. Prostate and 
bladder are reported to be the most frequent primary tumor 
sites followed by kidney and colon. Clinical history, clinical 
findings (most often multinodular superficial growth pat-
tern), along with immunocytochemical results are important 
diagnostic tools.
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Figs. 14.54 and 14.55A Inflammation/infection: reactive squamous cell changes  
versus squamous cell carcinoma.

Fig. 14.54  ( case #1) Scrape specimen from a superficial lesion of the glans penis in a 
26-year-old man. Direct smears were Pap-stained. Higher magnification shows atypical su-
perficial squamous cells including mild HPV cytopathic effects: nuclear enlargement, irregu-
larity of the nuclear contour, bi- and multinucleation (arrow), occasional hyperchromasia. 
Tentative cytologic diagnosis: Assumed HPV-associated cell changes and patient’s age fa-
vors a benign HPV-induced lesion. 
Comment: However, the nuclear atypias associated with a polymorphic shape of the kerati
nized cytoplasms may suggest well-differentiated squamous cell carcinoma, first and fore-
most condylomatous carcinoma.
Histologic diagnosis (excisional biopsy of the lesion): Condylomata acuminata.

Fig. 14.55A  (case #2) Superficial squamous cells showing nuclear atypia (enlargement, ir-
regular outline, hyperchromasia) are positioned adjacent to a stromal fragment. Note neu-
trophils that are both embedded in the stromal tissue and scattered in the background of the 
smear (scraping specimen from the preputial cavity, direct smear, Pap stain, high magnifica-
tion). 
Cytology: In this setting, cytology cannot differentiate between reactive/regenerative cell 
change and well-differentiated squamous cell carcinoma (see also Fig. 14.55B, same case 
but different field).

Figs. 14.55B and 14.56 Well-differentiated squamous cell carcinoma of the prepuce/
glans of the penis. 
Two examples are presented. Direct scrape smears were Pap-stained.

Fig. 14.55B  (case #1) Scraping of a nodular lesion at the glans penis was performed in a 
46-year-old man presenting with a positive history of squamous cell carcinoma at the same 
location. High magnification showing numerous strongly keratinized atypical squamous 
cells. Nuclear irregularities and hyperchromasia are obvious. Absence of an inflammatory 
background strongly suggests relapsing well-differentiated squamous cell carcinoma (see 
also Fig. 14.55A, same case but different field).
Tentative cytologic diagnosis: Most likely keratinized squamous cell carcinoma.
Histologic diagnosis (excisional biopsy of the lesion): Keratinized well-differentiated squa-
mous cell carcinoma.

Fig. 14.56  (case #2) A 61-year-old man presented with an ulcerous lesion at the inner pre-
puce. Scraping yields hypercellular direct smears mainly composed of anucleated markedly 
keratinized squames and cellular detritus (low magnification). Note polymorphism of the 
cytoplasm and occasional severe nuclear atypias (arrows). 
Cytologic diagnosis: Well-differentiated keratinizing squamous cell carcinoma (histologi-
cally confirmed by an excisional biopsy).

Fig. 14.57  Verrucous squamous cell carcinoma of the penile prepuce.
Hypercellular cytologic smears were obtained by scraping a middle-aged man’s ulcerous 
lesions in the preputial cavity. Dispersed and aggregate squamous cells are markedly keratin-
ized. The cytoplasmic bodies are stained red, orangeophilic, and yellowish showing distinct 
polymorphism. Vague pearl formations (arrow) and cell detritus are also present. Note minor 
nuclear irregularities (higher magnification, Pap stain). 
Tentative cytologic diagnosis (supported by clinical findings): Well-differentiated keratin-
izing squamous cell carcinoma.
Histologic diagnosis (excisional biopsy of the whole lesion): Verrucous squamous cell car-
cinoma.
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Section 15.1 
Lymph Nodes 

Introduction

FNAB and Laboratory Procedures

Ancillary Techniques

Histology and Cytology of 

Benign Lymph Nodes

15.1.1  Introduction
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General Comments
zz Enlarged lymph nodes are a common finding in clinical 
practice as lymph nodes are an important part of the im-
mune system and a frequent destination of spreading ma-
lignant cells. Thus lymph nodes become enlarged in a 
wide spectrum of diseases and fine-needle aspiration bi-
opsy (FNAB) is often used as an initial investigation in 
diagnosing and triaging patients; not only for superficial 
(palpable) nodes but more and more for abnormal deep-
seated nodular lesions located in complex body compart-
ments. Deep-seated lesions can be detected by different 
imaging techniques and may be investigated by laborious 
and expensive invasive interventional procedures [25]; 
this is why a definite diagnosis by aspiration biopsy is of 
prime importance in many instances, particularly in pa-
tients whose condition is too poor for anesthesia and open 
surgical biopsy.
zz FNAB of lymph nodes is one of the most challenging 
fields in routine cytodiagnostic practice [8]. In particular, 

separating reactive proliferative lymphatic lesions from 
low-grade malignant lymphoma can be extremely deli-
cate. The challenge for cytopathologists, therefore, is to 
apply modern practices on both diagnostic and laboratory 
levels in order to achieve the most specific diagnosis; and 
there is no question that close interdisciplinary coopera-
tion is absolutely necessary. Several recent studies and 
reviews have attested high overall accuracy to cytomor-
phologic diagnosis of lymphomas. The success rate of 
FNA cytology ranges from 80% to over 90% in diagnosis 
of NHL, yielding lower values in lymphoma subclassifi-
cation [3, 8, 18]. The combination of cytomorphology  
and ancillary methods (cellular immunophenotyping, mo-
lecular biology techniques) on aspirated cell samples can 
reliably distinguish between benign and malignant lym-
phatic conditions [33] achieving high sensitivity and 
specificity for the diagnosis and classification of lympho-
mas [35].
zz The future role of surgical lymphoma diagnostics in com-
parison with minimally invasive procedures has recently 
been discussed by Morris-Stiff and coauthors [24].
zz A false-negative FNA diagnosis involves a potentially 
significant diagnostic delay from FNAB to bioptic diag-
nosis. This occurs particularly in patients with indistinct 
clinical symptoms from their malignant lymphoid tumor 
[28].
zz Over a period of two decades (1987–2007) more than 
10,000 superficially located lymph nodes were cytologi-
cally evaluated at the Cytologic Department of the Kan-
tonsspital St. Gallen. The majority of them were sampled 
by our cytopathologists using free-hand FNAB and ultra-
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sound-guided fine-needle aspiration biopsy (US-FNAB). 
In recent years, hundreds of image-guided lymph node 
aspirations from the abdominal, retroperitoneal, and me-
diastinal compartment have been added to by means of 
ultrasound, computed tomography, endoscopy, and endo-
scopic ultrasound.

15.1.2  Fine-Needle Aspiration Biopsy

15.1.2.1  Indications for FNAB of Lymph Nodes [8]

FNAB can give important information as a first-line investi-
gation for abnormal nodular lesions that are or are suspected 
of being lymph nodes, and during the follow-up of previ-
ously diagnosed malignant lymphomas and nonlymphoid 
neoplasms.

Relevant indications for fine-needle aspiration cytology 
include:

−− Detection of lesions that mimic a lymph node such as 
nodular hyperplastic or ectopic organ tissue, cysts, sharp-
ly demarcated benign and malignant tumors whithin or at 
the outer margin of parenchymatous organs, extranodal 
circumscribed tumors of soft-tissue origin, and others.

−− Triaging enlarged lymph nodes: nonspecific reactive 
lymphadenopathy versus specific lymphadenitis versus 
malignant lymphoma versus metastatic neoplasm.

−− Staging of proven lymphoma and lymphadenopathies at 
multiple sites in the patients’ bodies.

−− Investigation of suspected extranodal tissue involvement 
by a malignant tumor.

−− Lymphoma patients suffering from residual disease or re-
currences during long-term follow-up.

−− Lymphoma patients who develop additional lymphade-
nopathy in disagreement with the clinical and laboratory 
results.

−− Patients at high surgical risk.
−− Enlarged lymph nodes that are not accessible by means of 

a simple surgical excision (mediastinal, intraabdominal, 
retroperitoneal).

−− Assessment of tumor progression from a low-grade to a 
high-grade lymphoma, taking into account the morpho-
logic and biologic (S-phase fraction, proliferation index, 
mitotic rate) indices established by previous cytologic 
and/or histologic investigations.

−− Identification of a second type of lymphoid malignancy, 
for instance Hodgkin lymphoma following non-Hodgkin 
lymphoma.

15.1.2.2  FNAB: Sampling Techniques

1.	 Palpable lymph nodes are frequently sampled by freehand 
aspiration. However, our experience has shown that US-
FNAB can minimize sampling error, particularly on large 

palpable lesions (see Sect. 15.1.2.6, “FNAB and Sonogra-
phy,” p. 909).

2.	 At our institution, cytologic specimens from superficial 
nonpalpable lymph nodes are routinely obtained by US-
FNAB and occasionally by FNAB supported by PET-CT 
imaging. PET-CT imaging is a combined investigation us-
ing computed tomography (CT) together with positron 
emission tomography (PET). Lesions showing enhanced 
metabolic activity in PET are precisely localized in com-
parison with the concomitant CT image; subsequently 
they are easily detected by ultrasound imaging.

3.	 Deep-seated lymph nodes are sampled by standard tech-
niques such as US-FNAB, aspiration under direct endo-
scopic vision, endoscopic ultrasound-guided fine-needle 
aspiration (EUS-FNAB) [26] and CT-guided access. At 
our hospital, such FNABs are performed by radiologists, 
chest physicians, and gastroenterologists.

15.1.2.3  FNAB: Technical Details

zz Aspiration is performed with standard needles (22- to 
25-gauge). Using needles with a larger caliber in many 
cases yields blood-rich aspirates that contain only a few 
target cells; such samples are generally not sufficient for 
diagnosis.
zz With regard to superficial nodules, the target lesion must 
be immobilized with one hand. Thus, it is highly recom-
mended to hold the syringe with the needle attached in a 
pistol-type holder, unless a vacuum system is connected 
to the needle. 
zz It is important to perform an excessive aspiration with 
multiple needle passes and suctions in a fan-like manner 
in order to collect an adequate sample. 
zz The needling technique without suctioning may occasion-
ally yield enough cellular material from lymphatic tissues. 
zz Further specifications on FNAB technique can be found 
in several chapters of this book and in the literature.

15.1.2.4  FNAB Performed by Cytopathologists

zz FNAB of abnormal superficial lymph nodes (palpable or 
nonpalpable) at various sites of the body has proved to be 
a simple, rapid, and cost effective technique with limited 
complications if performed by well-trained physicians; it 
can replace a large number of surgical biopsies.
zz However, the best results are obtained when all steps are 
performed by a cytopathologist skilled in the fields as 
listed:

−− Ultrasound imaging giving information on structural 
properties of the lesion, size and shape of the nodule, 
and anatomic relationship to surrounding tissues.

−− Decision on the interventional procedure: FNAB with 
or without sonographic guidance.
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−− Decision on specimen processing: conventional smear 
versus Cytospin preparation versus ThinPrep method 
versus cell-block technique. 

−− Adequate cell collection for auxiliary laboratory inves-
tigations.

−− Microscopic evaluation and cytologic decision-making 
taking into account the ancillary test results.

15.1.2.5  FNAB Performed by Attending 
Physicians and Practitioners

zz Inexperienced operators and physicians who do not fol-
low established aspiration and preparation techniques re-
duce the diagnostic sensitivity; FNABs often yield inade
quate, diagnostically inconclusive, poorly preserved, and 
potentially misleading material. Therefore, during the in-
terventional procedure the operator should be assisted by 
a cytotechnologist, who is responsible for optimal smear 
preparation and adequate collection of cell material for 
additional tests.
zz On the other hand, liquid-based thin-layer technology 
(Cytospin, ThinPrep) has proved to be a perfect tool for 
clinic-based FNAB if a cytopathologist or cytotechnolo-
gist is not available on site:

−− The total amount of aspirate, including needle rinse 
and syringe rinse material, is available and the cell 
preservation is excellent.

−− An optimal preparation of the lymphoid cells can be 
achieved for morphologic evaluation as well as for ad-
ditional laboratory tests. Thin-layer preparations are 
particularly well-suited for immunocytochemistry and 
fluorescence in situ hybridization.

15.1.2.6  FNAB and Sonography

zz Sonographic findings can be extremely helpful to pre-es-
timate the nature of a lymph node enlargement. It further 
enables the operator to place the needle in the sonogra
phically most suspicious area, thus acquiring a represen-
tative sample and providing enough smears containing 
adequate cellularity and adequately preserved material for 
additional analyses.
zz Normal lymph nodes usually appear sonographically as 
flattened hypoechogenic structures showing an echogenic 
hilus. Fatty replacement of lymphoid tissue is easily re
cognized as reflective defects inside the hypoechogenic 
lymphoid tissue. 
zz On the other hand, ultrasonographic investigation sup-
ports the clinical suspicion of a malignant lymphoma: 
large nodules appear singly or tightly packed together, 
showing neat margins and homogeneous hypodensity, re-
stricted to one location or disseminated.

15.1.2.7  FNAB and Histology

zz A combination of FNAB and core-needle biopsy can re-
duce the number of interventions that provide inadequate 
material and may increase the diagnostic yield at least for 
certain lymphoma subgroups [15]. 
zz At the oncologic unit of the Kantonsspital St. Gallen, 
core-needle biopsy is performed solely on patients whose 
general condition is too poor for surgical exploration and 
frequently subsequent to a prior indeterminate FNAB di-
agnosis. 
zz Excisional biopsy of the entire pathological lymph node 
should be sought whenever the situation allows a surgical 
intervention [28].

15.1.3  Laboratory Procedures, 
Technical Aspects

15.1.3.1  Conventional Smears

For lymphoid disorders, it is highly recommended to prepare 
both wet-fixed and air-dried smears.

15.1.3.1.1  Wet-Fixed Preparation
At least one or two specimens should be prepared. Aspirate 
material (or part of it) is expelled one or two drops at a time 
directly on the glass slides. The material is spread with a 
second slide in flat position, and wet fixed within 2–3 s in 
Delauney solution (or another alcohol fixative), or using a 
spray fixative. The essential goal of the procedure is to ob-
tain a cellular thin layer with well-preserved morphologic 
details, but without any squash artifacts.

15.1.3.1.2  Air-Dried Smears
They should be prepared like thin cell films that allow rapid 
drying of the cell material. Drying should be supported by 
waving the slide in the air or using a fan.

15.1.3.1.3  Staining Procedures
zz Wet-fixed specimens are routinely Pap-stained and air-
dried smears are stained using May-Grünwald-Giemsa 
(MGG) or Diff-Quik. Pap-stained cells usually qualify for 
better evaluation of the nuclear details, whereas cytoplas-
mic features are better recognized using the MGG stain-
ing procedure. 
zz We prefer wet-fixed and Pap-stained smears for other rea-
sons: they are the most suitable for (1) comparative stu
dies of the cell morphology in cytologic specimens and 
histologic sections of the same lesion and (2) the majority 
of immunocytochemical tests.
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15.1.3.2  Liquid-Based Cytology

zz As already mentioned above, a transport medium is best 
used by clinicians performing FNABs who are not fami
liar with the proper preparation and fixation technique and 
if cytology staff attendance is not available.
zz Furthermore, a liquid-based method is often superior to 
conventional smears with regard to clear background, 
thin-layer preparation, cell preservation (Figs. 15.18, 
15.35, 15.48), and a large number of cytologic specimens, 
which is a prerequisite for the application of complete an-
tibody panels. Optimal and standardized preparation is 
mandatory for additional studies, in particular immunocy-
tochemistry, molecular techniques (e.g., FISH), or static 
DNA cytometry [13] (Figs. 15.65, 15.68, 15.69).
zz Therefore, the residual material in the needle and syringe 
should routinely be washed out and suspended in a vial 
containing a cell medium. The cell suspension can be pro-
cessed by cytocentrifugation (Cytospin) or by means of 
processors such as ThinPrep, SurePath, etc. The type of 
transport medium depends on the kind of processor and 
thin-layer preparations can be performed as instructed by 
the manufacturers.

Caution
We know from our experience and from the literature 
that the morphologic features may be altered using 
liquid-based methods; as a result cell interpretation re-
quires modification. The most challenging morphologic 
changes of lymphoid cells in liquid-based specimens 
compared to conventional smears are nuclear shrink-
ing, disruption of the cytoplasm, and more pronounced 
nucleoli.

15.1.3.3  Processing of Sanguineous Aspirates

Regardless of the operator, CytoLyt (Hologic, Marlborough, 
MA, USA) among other hemolyzing fixatives, has been 
shown to be indispensable as an initial transport medium for 
FNABs providing bloody aspirates. CytoLyt is best used in 
combination with the ThinPrep modality. CytoLyt lyses 
erythrocytes and provides well-preserved lymphoid cells and 
a clear smear background.

15.1.3.4  Cell-Block Technique

The use of the cell-block technique depends on the amount 
of the aspirated cell material and is a matter of individual 
preference. The great advantage of this method, particularly 
in lymph node cytology, is the possibility of producing extra 
slides for ancillary tests, such as a large battery of immuno-
cytochemical stains.

15.1.4  Ancillary Techniques [9]

zz The main objectives of auxiliary techniques such as im-
munocytochemistry, PCR, and FISH to aspirates of lymph 
nodes are the detection of phenotypic and genotypic pro-
files including clonality, translocation of specific gene 
loci, and more complex genetic aberrations. At our insti-
tution, cytomorphologic evaluation combined with the 
auxiliary techniques mentioned above are standard diag-
nostic procedures in lymphohematologic disorders.
zz Clonality assessment is largely used to differentiate bet
ween malignant non-Hodgkin lymphoma and reactive 
lymphoproliferative disorders. Numerous non-Hodgkin 
lymphomas providing inconclusive cytologic results can 
be elucidated by adequate immunophenotyping and mo-
lecular characterization, a benefit particularly for those 
patients in whom surgical biopsy is contraindicated [35].

15.1.4.1  Immunocytochemistry [7, 31, 32, 33, 35]

zz Immunocytochemistry (IC) is a reliable method, particu-
larly when performed on Cytospin samples or even better 
on liquid-based thin layer specimens (ThinPrep) devoid 
of background debris. 
zz Immunocytochemical staining results are difficult to in-
terpret in conventional smears comprising dense proteina
ceous background and/or debris; the diffuse positive im-
munostaining of the background material may obscure 
individual cells. 
zz Poor sample cellularity may prevent the application of an 
adequate immunocytochemical panel or actually any im-
munocytochemical testing.
zz Immunocytochemistry is a suitable way to:

−− Recognize B-cell and T-cell lineage (Figs. 15.65 and 
15.81).

−− Identify polyclonality of a benign reactive lymphoid 
lesion (Figs. 15.1 and 15.2) and monoclonality of a ma-
lignant lymphoid proliferation.

−− Diagnose and classify B-cell non-Hodgkin lymphomas 
(κ and λ light chain restriction, and specific CD marker 
profiles, and others) (Fig. 15.3).

−− Diagnose malignant lymphomas of the T-cell pheno-
type (always in accordance with cytomorphology!) 
(Figs. 15.81 and 15.89).

−− Diagnose Hodgkin lymphomas (CD15- and CD30- and 
PAX-positive tumor cells) (Figs. 15.96 and 15.97).

−− Define the proliferative activity of lymphoid tumor cell 
populations (MIB-1 index based on the immunoposi-
tive nuclear rate).

−− Distinguish between anaplastic/large-cell NHLs and 
non-lymphoid malignant neoplasms (lymphoid cell 
markers versus nonlymphoid markers).

zz For diagnostic purposes and subtyping, fresh wet-fixed 
smears, Pap-stained smears, and Pap-stained archival  
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cytologic specimens qualify for the vast majority of immu-
nocytochemical stains. The target antigens include B- and 
T-cell markers, plasma cell-associated markers, myeloid 
cell-associated markers, surface and cytoplasmic immuno-
globulins, CD markers, and specific gene products. 
zz As already mentioned, liquid-based thin layer preparations 
(e.g., ThinPrep) are superior to conventional smears for the 
immunocytochemical work-up of lymphomatous lesions.

Caution
zz It is of utmost importance that cytology laboratories 

properly utilize immunolabeling methods. 
zz Each institution should develop internal protocols 

for processing the cell aspirate from standardized 
sampling to staining procedures, and for rules ensur-
ing the validity and reproducibility of the results. 
zz Those immunotests that have provided untrust-

worthy results have to be evaluated with special at-
tention. Whenever possible, they should be substi-
tuted with other markers and by another biological 
or technical approach.

zz Differentiation of Leukocytes: CD Markers (Cluster of 
Differentiation) See Table 15.1.1. p. 912. 

15.1.4.2  Flow Cytometry [3, 4, 10, 11, 30 ]

zz Together with immunocytochemistry, flow cytometry 
(FCM) is the most commonly used auxiliary method to dis-
tinguish between a benign and malignant B-cell lymphoid 
proliferation in lymph node aspirates. For B-cell NHLs, 
several study groups have reported a correlation between 
cytology combined with flow cytometric immunopheno-
typing and histologic results ranging around 85% [22]. 
zz FCM has the same diagnostic targets as indicated for im-
munocytochemistry, but has the following advantages:

−− Rapid immunophenotyping using fluorescence-activa
ted cell sorting (e.g., FACS®; Becton Dickinson, San 
Jose, CA, USA).

−− A large number of specific monoclonal antibodies can 
be used simultaneously.

−− Multiparametric analysis and possibility to recognize 
coexpression of CD markers in order to define cell pro-
file and monoclonality.

−− Automation and objective interpretation.
A disadvantage of the FCM method is the loss of direct 
visualization of the antigen-antibody product and the 
complete loss of the evaluated cell material.
zz Limitations of flow cytometric evaluation may be given by: 

−− Loss of the target cells after processing.
−− Partial lymph node involvement leading to discrepant 

samples for morphologic and cytometric evaluation.
−− T-cell-rich or lymphohistiocytic-rich lymphoma vari-

ants comprising only a small tumor cell population of 
monoclonal B cells.

−− Poor tumor preservation.
−− Low viability.
−− T-cell NHLs lacking aberrant immunophenotype.
−− Others [16, 23, 33]. 

The limitations as listed may partly hold true for other ad-
junct analyses, in particular for IC.

15.1.4.3 Molecular Genetics [18]

The molecular techniques generally used in routine practice 
are PCR gene amplification and FISH. Other methods such 
as comparative genomic hybridization (CGH), Southern blot 
analysis, or microarray technologies are restricted to fresh or 
liquid frozen tissue and may currently play a pivotal role in 
research work. 
A complete molecular diagnostic palette may not only help 
refine the diagnosis, but is also valuable for prognosis as-
sessment and planning treatment protocols.

Molecular diagnostic assays in lymph node aspirates are 
suitable for 

−− Clonality analysis.     
−− Sequencing.
−− The detection of mutational status.
−− The detection of chromosomal translocations.
−− The detection of more complex genetic abnormalities. 

15.1.4.3.1  Polymerase Chain Reaction 
[29, 35] (Figs. 15.4 and 15.5)
zz PCR using DNA extracted from nuclei in cytologic sam-
ples allows the amplification of nucleic acid sequences. 
Either followed by gel electrophoresis or fragment analy-
sis, it is a reliable assay to assess both clonal variable di-
versity joining (VDJ) rearrangement of heavy and vari-
able joining (VJ) rearrangement of light immunoglobulin 
chain genes in lymphoid B-cell proliferations, or of T-cell 
receptor genes in T-cell populations. Amplification of on-
cogene breakpoints may still have a certain value in the 
setting of long distant PCR in detecting Bcl-2 rearrange-
ments.
zz PCR is more sensitive in detecting clonality than immu-
nocytochemical and flow cytometric tests, and the same is 
true when applied to tissue samples [1].
zz At our institution, routinely prestained cytologic smears 
have been available for PCR investigations. The cells  
are scraped from the stained slides and prepared using 
standard procedures [18]. Several studies could show  
that prestained smears, coverslipped archival glass slides, 
and unstained fresh cytologic material are suitable  
for PCR studies [2, 12, 19]. Furthermore, Torlakovic  
and coworkers found various cytologic laboratory proce-
dures valuable for PCR detecting IgH gene rearrangement 
[34].
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Table 15.1.1  Synopsis of clusters of differentiation (markers of cytologic relevance only) regarding lymphoid and nonlymphoid cells, and 
lymphoid tumors 

CD # Predominant cellular specificity CD positivity as an indicator of selected tumor entities

1a Cortical thymocytes
Langerhans cells, interdigitating reticulum cells

Langerhans cell histiocytosis

2 Thymocytes, peripheral T-cells (sheep-erythrocyte receptors) Most T-cell lymphomas

3 All T lymphocytes Most T-cell lymphomas

4 Helper/inducer T-cells CD4-restricted T-cell lymphomas

5 T lymphocytes Small lymphocytic lymphoma/CLL
T-cell lymphomas
Mantle cell lymphoma

7 T lymphocytes (immature and mature) Most T-ALLs
Peripheral T-cell lymphoma

8 Cytotoxic/suppressor T cells CD8-restricted T-cell lymphomas

10 precursor B-cells, germinal center cells B-ALL 
common type follicular lymphoma  
DLBCL, GCB-type

11c Monocytes, macrophages, granulocytes
Some T and B cells

Hairy cell leukemia 
Marginal zone B-cell lymphoma

15 Granulocytes, myeloic cells, histiocytes Hodgkin lymphoma (HRS cells)
Myelogenic sarcoma

19 Precursor B cells, peripheral B cells B-cell lymphomas

20 All peripheral B lymphocytes Most B-cell NHLs
10–20% positivity in tumor cells of Hodgkin lymphomas

21 Follicular dendritic cells, marginal zone cells Dendritic reticulum cell neoplasm

22 All B lymphocytes, marginal zone cells B-cell lymphomas

23 Mature B lymphocytes, follicular dendritic cells CLL
Marginal zone B-cell lymphoma

25 Hairy cell leukemia

30 B- and T-cell lymphomas
Hodgkin lymphoma (HRS cells)
Anaplastic large-cell lymphoma

34 Myeloid and lymphoid precursor cells Precursor cell neoplasms

38 Plasma cells, wide spectrum of activated lymphocytes Plasma cell tumors

43 T lymphocytes
Myeloid cells and various B cells

T-cell lymphomas
some B-cell lymphomas
myelogenic sarcoma

45 Leukocyte common antigen B- and T-cell lymphomas

56 NK/T cells, plasma cells NK-/T-cell lymphomas
Plasma cell neoplasms
Blastic plasmacytoid dendritic cell neoplasm

68 Multiple types of histiocytic cells Histiocytic sarcoma

79a B lymphocytes, wide spectrum of maturation stages Most B-cell NHLs
B-ALL

117 Myeloid cells
Mast cells

Myelogenic sarcoma
Mastocytoma

123 Blastic plasmacytoid dendritic cells Blastic plasmacytoid dendritic cell neoplasm

138 Plasma cells Multiple myeloma
Lymphoplasmacytic lymphoma

ALL, acute lymphoblastic leukemia; CLL, chronic lymphocytic leukemia; NHL, non-Hodgkin lymphoma; HRS cells, Hodgkin and Reed-
Sternberg cells; MZ, marginal zone; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B-cell-type
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Caution
zz Immunocytochemical staining prohibits subsequent 

PCR-based DNA analysis [34].
zz Both Pap staining and MGG staining can inhibit PCR. 

Removal of the inhibition seems to be possible using 
a simple destaining method [6, 34].

15.1.4.3.2  Southern Blot
Southern blot analysis has been shown to be a reliable tool to 
detect a monoclonal B-cell and T-cell gene rearrangement. 
However, the method is not easy to practice and requires un-
fixed material in large amounts.

15.1.4.3.3  Fluorescence In Situ Hybridization (FISH) 
[5, 14, 17, 29]
zz FISH can be applied on intact nuclei and on isolated DNA 
molecules. FISH using interphase nuclei is highly suitable 
for cytologic specimens with the objective of detecting 
structural and numerical chromosomal changes.
zz Detecting specific gene translocations is an excellent tool 
for lymphoma subtyping. The method has been routinely 
applied to establish t(14;18)(q32;q21) translocation in 
lymphoma of follicle center cell origin and t(11;14)
(q13;q32) translocation in mantle cell lymphoma, and 
others (Fig. 6.1).
zz FISH can also detect chromosomal aberrations in patients 
with small-cell lymphocytic lymphoma, which may in the 
future provide a basis for prognostic and therapeutic con-
siderations [5].
zz Unstained wet-fixed, unstained air-dried smears, and 
smears stained according to the Papanicolaou or MGG 
method, as well as archival cytologic specimens [27] 
comparably qualify for FISH assays. Monolayer cell 
spreading on conventional smears is accurate for FISH 
analyses, but optimal results have been achieved using 
liquid-based cytology (e.g., ThinPrep) in respect of stan-
dardized preparation, technical handling, and interpreta-
tion.

15.1.5  The Lymph Node 
and Its Architecture (Fig. 15.6)

zz Lymph nodes are bean-shaped organs located throughout 
the lymphatic system filtering the lymphatic fluid. The 
nodes store white blood cells, which are precursors of ac-
tive immunocompetent cells. Furthermore, lymph nodes 
are places where special cells can trap cancer cells or bac-
teria as well as foreign particles that are traveling in the 
lymphatic fluid through the human body.

zz The lymph nodes are coated by a fibrous capsule from 
which trabeculae of loose connective tissue extend into 
the parenchyma and concentrate at the hilus. The trabecu-
lae embedding blood vessels, histiocytic cells, and lym-
phoid sinuses.
zz The lymph circulates to the lymph nodes via afferent lym-
phatic vessels that cleave the capsule and drain into the 
sinus just beneath the capsule. The subcapsular sinus 
drains into trabecular sinuses and finally into medullary 
sinuses. The lymph then leaves the lymph node via the 
efferent lymphatic vessels at the hilus.
zz The peripheral area of the lymph node is called cortex and 
the inner area medulla. The parenchymatous area between 
the cortex and medulla is referred to as the paracortex.

15.1.5.1  Cortex

The cortex contains nodules that are predominantly com-
posed of densely packed B lymphocytes: 

−− The primary follicles contain small inactive/resting lym-
phocytes. 

−− The secondary follicles exhibit germinal centers resulting 
from an antigenic stimulus. Secondary follicles consist of 
an outer rim of small lymphocytes and a central area 
called the germinal center comprising small and large 
lymphatic cells at various stages of transition; mitotic ac-
tivity is obvious. These lymphoid cells are intermingled 
with nonphagocytic antigene presenting dendritic reticu-
lum cells/histiocytes and phagocytic macrophages. The 
latter are known as tingible-body or starry-sky macro-
phages. Large rounded cells moved from the germinal 
center into the interfollicular space are the B immuno-
blasts, which have the potential to differentiate into plas-
ma cells.

15.1.5.2  Medulla

The medulla is made up of cell cords that are composed of B 
and T lymphocytes, plasma cells, histiocytes, and occasional 
mast cells.

15.1.5.3  Paracortex

The paracortical area is the T-cell compartment of the pulp, 
where resting T lymphocytes develop into immunocompe-
tent cells in a similar manner as the B cells.
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15.1.6 Cytology of Benign Lymph Nodes

The cytology pattern of benign lymph nodes as described 
below refers to aspirates from reactive hyperplastic lymph 
nodes. Inactive lymph nodes usually are very small, not pal-
pable and consequently an extremely rare target for FNAB.

The morphologic features of the cells listed next were first 
described by Lukes, Collins, and Lennert [20, 21].
zz Resting lymphocytes (Fig. 15.7)
{{ These cells are small, ranging from 4 to 10 µm (de-
pending on fixation and staining modalities). A small 
rim of cytoplasm, usually not surrounding the whole 
nucleus, exhibits a pale blue to cyanophilic staining 
quality. The nuclei are round, generally exhibiting 
smooth outlines; wrinkling is rarely seen. The chroma-
tin appears as loosely distributed or clumped coarse 
granules. Nucleoli are absent or inconspicuous in air-
dried MGG-stained smears, but often seen as centrally 
placed small dots in Pap-stained specimens.

zz Germinal center cells (Figs. 15.8 and 15.9)
These cells represent a variegated population composed 
of small and large cleaved and noncleaved cells. 
{{ Centroblasts: Large follicle center cells are referred to 
as centroblasts, two to three times larger than small 
lymphocytes. Their cytoplasm is scant and slightly ba-
sophil. The nuclei are rounded, exhibiting indistinct ir-
regularities. The chromatin is fine and evenly distrib-
uted. Multiple nucleoli are peripherally located. 
{{ Centrocytes: Small cleaved cells, called  centrocytes 
develop from centroblasts. They are only slightly larg-
er than small lymphocytes and show characteristic ir-
regularities of the nuclear shape, nuclear indentations, 
and occasional deep cleaves. The chromatin is fine and 
evenly distributed, and tiny nucleoli are usually seen. 
The cytoplasm is small, pale, and hardly recognizable.

zz Immunoblasts, plasmablasts, plasmacytoid cells, and 
plasma cells (Figs. 15.10–15.12)
{{ The immunoblast is similar in size to centroblasts. 
However, in contrast to the latter the nuclei are usually 
completely round, comprising an accentuated mem-
brane, mostly one pronounced centrally located round-
ed nucleolus, and evenly distributed loose and fine 
granular chromatin. The cytoplasm forms a broad rim 
with neat margins and deep basophilic staining; small 
sharply outlined vacuoles are frequent.
{{ The plasmablast is a transitional stage between imma-
ture blasts and mature plasma cells and can usually be 
detected. Plasmablasts have approximately the size 
and appearance of immunoblasts, but the nucleus is ec-
centrically positioned and the basophilic cytoplasm is 
occasionally triangular in shape, showing a distinct 
paranuclear halo. Binucleation may occur.

{{ The plasmacytoid cell is an intermediate stage of  dif-
ferentiation between immunologically determined in-
active lymphocytes and plasma cells showing both 
morphologic features of lymphocytes and plasma cells.
{{ Mature plasma cells exhibit pathognomonic morpho-
logic features: an eccentrically placed nucleus, the 
whole cytoplasmic body measures twice the size of the 
included nucleus exhibiting a deep basophilic staining 
quality including paranuclear clearing. The chromatin 
is coarse and densely packed with several aggregates 
that are typically arranged in a spokelike pattern.

zz Monocytoid B lymphocytes are lymphocytes related to the 
marginal zone surrounding the lymph follicles. 
{{ The cells show centrocyte-like nuclear features and a 
moderate to abundant pale cytoplasm that may lead to 
a monocytoid appearance of the cells.

zz Macrophages and other histiocytic cells (Figs. 15.9, 
15.13–15.16)
The term “histiocyte” has been used for multiple purpos-
es, but the cell is generally considered a relatively inactive 
constituent of the  mononuclear phagocytic system found 
in normal connective tissue. 
{{ Histiocytic cells (Fig. 15.13) in common use comprise 
a vesicular kidney-shaped nucleus and a large clear cy-
toplasm that may become pale and eosinophilic. The 
cytoplasmic structure and its inclusions depend on the 
phagocytic activity of the individual cell. The nuclear 
contour is smooth and the chromatin loose and reticu-
lar. The number of nucleoli and their shapes are regu-
lated by cellular activity.
{{ Tingible-body cells, also referred to as starry-sky mac-
rophages (Figs. 15.9 and 15.14), appear in general as 
huge cells with abundant clear and ill-defined cyto-
plasm containing phagocytosed cellular fragments and 
debris. The nuclei are of the histiocytic type  but fre-
quently barely visible. The chromatin is fine and loose-
ly distributed, one to multiple small but distinct nucle-
oli occur. 
{{ Reticulum cell is, in the current sense of the term, a cell 
of the reticuloendothelial system. But in lymph nodes, 
the term is frequently used for histiocytes and histio-
cytoid stromal cells.
{{ Interdigitating reticulum cells (Fig. 15.15) are histio-
cytes with the potential to present antigen; they are 
found in T-cell areas of lymph nodes. The cells are 
mainly characterized by interdigitating cytoplasmic 
surface projections and longitudinal nuclear grooves.
{{ Epithelioid histiocytes (Fig. 15.16) show a characteris-
tic nuclear shape that has a striking resemblance to a 
footprint. 
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15.1.6.1 Immunoprofiles of Histiocytic Cells 

Table 15.1.2  Histiocytic subsets and their immunoprofile

Cell type CD68/
CD163

CD21/CD23 CD35 S100 CD1a CD45

–	 Common histiocytes in reactive sinus 
histiocytosis

–	 Macrophages
–	 Epithelioid cells

++ – – – +

SHML cells in Rosai-Dorfman disease ++ – ++ –

Follicular dendritic histiocytes + ++

Interdigitating reticulum cells of T-cell area – – + + Variable

Langerhans cells (+) Variable ++ ++ (+) Variable

SHML, sinus histiocytosis with massive lymphadenopathy
– completely negative    (+) negative or weak    + moderate    ++ distinct
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Figs. 15.1 and 15.2 Defining clonality using CD markers.
A 50-year-old woman presenting with a single enlarged cervical lymph node. FNAB speci-
mens showed a heterogeneous cell pattern including polymorphic lymphoid blasts. Cytology 
could not reliably distinguish between a benign and malignant lymphoid lesion (conventional 
stain is not shown).
Immunocytochemistry was applied on Pap-prestained conventional smears in order to define 
the clonality of the lymphoid population. Immunostains using antibodies against CD3 and 
CD20 can distinguish between a benign and a malignant lymphoproliferative disorder: a 
balanced CD3/CD20 ratio (50:50) was found, which reliably excludes B non-Hodgkin lym-
phoma. The proliferation index was calculated as the percentage of MIB-1-stained nuclei 
(9%, not shown). 
Tissue diagnosis (excisional biopsy of the lymph node): Reactive lymphadenopathy with 
evidence of progressive transformation of the germinal centers.

Fig.15.1  CD3 immunostaining: please note that only monomorphic small lymphocytes are 
decorated and that the background of the smear is clean.

Fig. 15.2  CD20 immunostaining: please note the positive staining of small lymphocytes, 
plasmacytoid cells, and blasts. Plasmacytoid cells are characterized by their triangular cy-
toplasm (arrows). Unlike the CD3-stained specimen, the background of the CD20-stained 
specimen exhibits immunopositive material. 

Fig. 15.3  Defining clonality using immunostains for immunoglobulin light chains.
Small lymphocytic non-Hodgkin lymphoma in an aspirate of a cervical lymph node. All 
neoplastic cells immunocytochemically express cytoplasmic Ig kappa light chains (Cytospin 
preparation, nuclear counterstaining was not performed). Note the faintly positive granular 
background staining pattern, which is usually observed in Cytospin specimens. Positive im-
munostaining for the B-cell marker CD22 and negative staining for Ig lambda light chains 
are not shown.
Cytologic/ immunocytochemical diagnosis: Small lymphocytic B non-Hodgkin lymphoma, 
monoclonal kappa.
Tissue diagnosis (excisional biopsy of a lymph node): Small lymphocytic non-Hodgkin lym-
phoma of the B phenotype, monoclonal expression of Ig kappa and IgM.

Figs 15.4 and 15.5 Fine-needle aspiration and polymerase chain reaction.
Two cases in which PCR was followed by gel electrophoresis and fragment analysis, respec-
tively. Cell sampling by FNAB.

Fig. 15.4  (case #1) A patient with a positive history of peripheral T-NHL presented with 
clinical findings suggestive of relapsing disease. 
PCR amplification (followed by gel electrophoresis) of DNA extracted from cell nuclei sam-
pled by FNAB of the spleen: clonal rearrangement of T-cell receptor gamma genes. 
(MWM, molecular weight marker; − C, negative control; + C, positive control; TCR, T-cell 
receptor).

Fig. 15.5  (case #2) A patient suffering from high-grade B-NHL. FNAB of a large abdominal 
lymph node yielded an ambiguous cytologic diagnosis: the cytologic smears showed a large 
number of small lymphocytes intermingled with atypical blastic B-cells; MIB-1 immuno
staining demonstrated a high percentage of positive blasts (high proliferation index of the 
blast cell population).
PCR amplification (followed by fragment analysis) of DNA extracted from cell nuclei of a 
Pap-prestained conventional smear: Clonal rearrangement of immunoglobulin heavy chain 
genes (blue-stained peak, framework 2).
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Fig. 15.6  Histology of a benign reactive lymph node.
Very low magnification of an enlarged benign lymph node showing reactive changes (histo-
logic section, HE stain). Short description of the architectural features, elucidated by arrows 
from right to left:	

−− Fibrous capsula.
−− Subcapsular sinus.
−− Cortex and secondary follicles; note starry-sky pattern of the germinal centers.
−− Paracortex.
−− Medulla; note the distinct cell cords.
−− The hilus is composed of loose connective tissue, capillaries and thick-walled vessels 

(containing red blood cells), and lymphatic vessels (their lumen is devoid of cellular ele-
ments).
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Figs. 15.7–15.16 Benign lymphoid cells and variants of histiocytes in FNABs of lymph 
nodes.
Cells in aspirates of benign reactive lymph nodes. Direct smears were MGG- and/or Pap-
stained.

Fig. 15.7  Resting lymphocytes stained with MGG are presented at high magnification. The 
distinct nuclear cleaving indicates T lymphocytes (arrows).

Fig. 15.8  Germinal center cells stained with MGG (direct smear, high magnification): 
1.	 A few resting lymphocytes
2.	 A centroblast exhibits characteristic cytoplasm and nucleoli (particularly easy to recognize 

when Pap stain is used; see Fig. 15.9); the nucleoli are shifted to the nuclear periphery 
(arrow)

3.	 Centrocytes showing pronounced irregular nuclear outline (small arrowheads)
4.	 A histiocyte is also present (large arrowhead)

Fig. 15.9  Germinal center cells, Pap-stained, are presented at lower magnification: centro-
blasts (arrows), centrocytes (arrowheads), and a single tingible-body macrophage (center) 
are clearly discernible. Note the chromatin texture of benign lymphoid cells: loosely ar-
ranged granules and small clumps.

Fig. 15.10  Immunoblasts and plasmablasts (arrows) vary in their cytoplasmic shape: deep-
basophilic rim vs eccentric basophilic cytoplasmic body exhibiting flimsy paranuclear halo 
(high magnification, MGG stain).

Fig. 15.11  Mature plasma cell (arrow) and plasmacytoid cells (arrowheads) show dis-
criminative morphologic features. Unlike plasmacytoid cells, mature plasma cells comprise 
coarsely clumped chromatin, absence of nucleoli, and abundant eccentric cytoplasm, but 
both cell types exhibit a paranuclear clear area (MGG stain, lower magnification).

The eccentric cytoplasmic area of mature plasma cells exhibits an identical diameter to 
the associated nucleus.

Fig. 15.12  Two typical immunoblasts are depicted from a Pap-stained smear. One of the 
two nuclei displays a centrally placed nucleolus (arrow lower right), the other nucleus exhi
bits four large nucleoli (arrow paracentral left). Numerous centroblasts comprising multiple 
nucleoli, and small cleaved and noncleaved lymphocytes are also present (lower magnifica-
tion).
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Fig. 15.13  Activated histiocytes are scattered between lymphoid cells. Round or ovoid 
smooth nuclei associated with a distinct nucleolus indicate cell activation (arrows). Note the 
abundant ill-defined foamy cytoplasm (Pap stain, lower magnification).

Fig. 15.14  Two classic tingible-body macrophages are shown in detail (MGG stain). Please 
note that the nucleus can be strongly covered by phagocytosed cellular fragments (macro-
phage, lower left).

Fig. 15.15  Interdigitating reticulum cells are characterized by interdigitating cytoplasmic 
projections and longitudinal nuclear grooves (Pap stain, high magnification).

Fig. 15.16  Epithelioid histiocytes occurring in a loose cluster show the characteristic nuclear 
shape. Cell activation gives rise to rounded nuclei and pronounced nucleoli (arrows) (Pap 
stain, high magnification).
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15.2.1  Introduction

zz Lymph nodes become enlarged in a broad spectrum of 
diseases:

−− Common reactive lymphadenopathy.
−− Infectious diseases.
−− Malignant lymphatic disorders.
−− Malignant metastatic disease.

zz Among these classes, cytologic patterns of reactive-pro-
liferative lymphatic lesions are particularly delicate to 
distinguish from malignant lymphoma.
zz Dorfman and Warnke presented a comprehensive sum-
mary of lymphadenopathies simulating malignant lym-
phomas in tissue samples [9].

Caution
The cellularity of the cytologic specimen, the appear-
ance of the entire cell population (pleomorphic versus 
monomorphic), and unusual cell types (concerning 
size, shape, nuclear color, cell crowding) are in a first 
step best evaluated at low microscopic magnification.

zz Causes of benign lymphadenopathy and related morpho-
logic patterns can be categorized as listed in Table 15.2.1, 
p. 927.

15.2.2  Common Reactive 
Lymphadenopathy (Figs. 15.17 and 15.18)

Synonyms and Definition
Synonyms: Reactive lymphoid hyperplasia, reactive hyper-
plasia, and follicular hyperplasia.

Common reactive lymphadenopathy (LDP) is defined as a 
proliferation of cells in all compartments of the lymph node 
including germinal centers. As a result, cytologic specimens 
are composed of a variegated cell population providing pat-
terns that can lead to a false-positive diagnosis of malignant 
lymphoma (see caution, p. 927).

Microscopic Features [47]
{{ The cytomorphologic characteristics of the diverse cell 
types are described and shown in detail in Sect. 15.1.6, 
“Cytology of Benign Lymph Nodes,” p. 914.
{{ The smears are hypercellular showing an overall poly-
morphic cytologic pattern due to different stages of 
cellular transformation. In cytologic preparations, the 
structure of the secondary follicles is not really pre-
served but may occasionally be suggested.
{{ Small B and T lymphocytes are in general the predo
minant component accompanied by a varying number 
of germinal center cells (centrocytes, centroblasts, pre-
immunoblasts) and cells from the interfollicular area 
(immunoblasts, plasmablasts, plasmacytoid cells, and 
plasma cells).
{{ Small B cells of the centrocytic type and small T lym-
phocytes share many morphologic features such as 
small nuclear indentations and cleaves, occasional 

Section 15.2 
Lymph Nodes 

Common Lymphadenopathy

Infections

Particular Benign Lesions
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small nucleoli (more frequently encountered in nuclei 
of centrocytes), and a faint cytoplasmic rim. Actually, 
the two cell populations can only be reliably distin-
guished by immunophenotyping.
{{ A great number of tingible-body macrophages is a key 
indicator of secondary follicles.
{{ Histiocytes of varying types occur either scattered 
throughout the smear or as cohesive sheets and clus-
ters. Diagnostically representative histiocytic patterns 
and the underlying disorders are discussed in Sects. 
15.2.3, p. 928, and 15.2.5, p. 931. 
{{ Neutrophils, eosinophils, and mast cells (best visual-
ized by MGG staining) may occasionally be seen.

Caution
zz Basically, a polymorphic (variegated) cell pattern is 

indicative of benign follicular hyperplasia, whereas a 
monomorphic appearance of the cell population is 
suggestive of malignant lymphoma.
zz Cytological misdiagnoses may occur in the following 

situations [49, 50]: 
–	 False-positive diagnosis in cases with pronounced 

reactive changes including active germinal cen-
ters, and/or atypical plasmacytoid hyperplasia, 
and increased mitotic activity. In such cases, blasts 
and transitional lymphoid cells are falsely classi-
fied as malignant (e.g., Fig. 15.28).

–	 Potential false-negative diagnosis can occur in lym-
phomas:
1.	 That present with an unusual pleomorphic cell 

pattern (lymphomas of the mixed cell type in 
particular follicular lymphoma, angioimmuno-
blastic T-cell lymphoma, and others) [35] (e.g., 
Figs. 15.70 and 15.85A).

2.	 Admixed with a large amount of reactive lym-
phoid tissue.

3.	 With a significant population of reactive T lym-
phocytes.

4.	 With a predominance of histiocytes.
5.	 Partially involving the target lymph node. 

Inadequate lymph node sampling may lead to 
an erroneous negative diagnosis [46].

In all these cases, the overall cell pattern is mis-
leading because tumor cells are sparse, or com-
pletely absent, or masked by the dominant be-
nign infiltrate.

zz It is important for cytopathologists to be aware of a 
so called false-positive FNAB result, due to surgical 
excision of a benign lymph node other than that pre-
viously aspirated (having provided a malignant cyto-
logic result).

Table 15.2.1  Causes and morphologic patterns of benign lymphadenopathy/lymphadenitis

Cause of the disorder Common morphologic pattern and key features

Nonspecific –  Reactive hyperplasia including secondary follicles

Infectious: bacterial / protozoal / fungal –  Suppurative lymphadenitis
–  Granulomatosis
–  Reactive hyperplasia

Infectious: viral –  Pulpa hyperplasia
–  Follicular hyperplasia

Immunologic disorders
Postvaccinial lymphadenitis

–  Reactive hyperplasia including secondary follicles and variable plasmacytoid 
–  hyperplasia

Miscellaneous disorders
–  Dermatopathic lymphadenopathy
–  Rosai-Dorfman disease

–  Castleman disease
–  Kikuchi lymphadenitis

–  Sarcoidosis
–  Langerhans cell histiocytosis

–  Reactive hyperplasia, interdigitating reticulum cells, melanin
–  Large histiocytes with lymphophagocytosis, small lymphocytes and plasma 
–  cells
–  Reactive hyperplasia, histiocytes with crumpled nuclei
–  Apoptosis, karyorrhexis, granular debris. Phagocytic histiocytes with crescent 
–  nuclei. Reactive hyperplasia. No granulocytes
–  Epithelioid granulomatosis, Langhans type giant cells
–  Langerhans cells, eosinophils, EM: Birbeck granules

Caution
Sinus histiocytosis can be extremely pronounced and is particularly present in inflammatory lesions of various etiolo-
gies, in connection with malignancies, and in lymph nodes draining limbs (inguinal lymph nodes!). Ordinary reactive 
sinus histiocytes stain immunocytochemically positive for CD68 and usually for common leukocyte antigen (CD45), 
but they are indispensably negative for S100 protein and CD35.
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Additional Comments
zz In the majority of FNABs, clinicians expect a reliable cy-
todiagnostic result. Vague diagnostic phrases such as 
“suggestive of,” “suspicious of,” “cannot rule out,” “con-
sistent with,” and others are not useful for further consi
derations and therapeutic decisions, especially in patients 
who are not disposed or willing to accept more invasive 
tissue sampling. 
zz Thus, the requirement of cytologists is to apply expert cy-
topathologic practice in combination with ancillary meth-
ods (immunotyping, molecular biology techniques) in 
order to reliably distinguish between benign and malig-
nant lymphatic conditions in as many cases as possible 
[37].

 
Additional Analyses
Immunophenotyping of the lymphoid population by immu-
nocytochemistry (IC) or flow cytometry (FCM), assessment 
of polyclonality (by IC, FCM, or PCR), and low Bcl-2 ex-
pression of reactive B and T cells (detected by IC, FCM, or 
molecular assays) are suitable tools to differentiate between 
reactive lymphoid hyperplasia and NHL [26] (see also Sect. 
15.1.4, “Ancillary Techniques,” p. 910).

15.2.3  Bacterial, Parasitic, 
and Mycotic Infections

15.2.3.1  Bacterial Infections

Bacterial infections (e.g., by Staphylococcus aureus) result 
in a suppurative lymphadenitis. Bacteria are best demon-
strated with the Gram staining procedure.

Microscopic Features
{{ Acute purulent reaction in the initial inflammatory 
phase is recorded by numerous neutrophils, free mac-
rophages, and a varying number of lymphocytes.
{{ In the florid stage, frank purulent material is aspirated 
containing well-preserved and heavily degenerate neu-
trophils, macrophages, and cellular debris.
{{ Infections fading away, spontaneously or under antibi-
otic therapy, may show lymphocytes, plasma cells, his-
tiocytes, and a decrease in the number of neutrophilic 
granulocytes.

15.2.3.2  Mycobacteriosis (Figs. 15.19–15.21)

Mycobacteriosis of lymph nodes is caused by different type 
species of Gram-positive acid-fast bacilli. Infections due to 
Mycobacterium tuberculosis have completely different epi-
demiologic implications as compared to mycobacteria other 
than tuberculosis (MOTT), also referred to as atypical myco-
bacteriosis. Atypical mycobacteriosis in children is typically 

accompanied by cervical lymphadenitis; the common cause 
for atypical mycobacteriosis is Mycobacterium avium.

Microscopic Features
{{ Common hallmarks: 

−− Epithelioid cells in mycobacterial infections, unlike 
epithelioid cells in sarcoidosis, are more elongated 
and more slender, disclosing thinly elongated nuclei 
that are frequently pyknotic.

−− Langhans-type histiocytic giant cells typically show 
up with the nuclei clustered together at the periphe
ry of the cytoplasm, frequently in a horseshoe-like 
arrangement.

−− Fragments of granulomatous tubercles may be en-
countered in FNAB samples showing characteristic 
palisading of the epithelioid cells.

{{ Tuberculosis [11]: the occurrence of Langhans-type gi-
ant cells and epithelioid cells, together with caseous 
detritus and neutrophils, is highly suggestive of tuber-
culosis. Caseous necrosis consists of fine granular ma-
terial randomly distributed in an opaque background 
(Figs. 15.20 and 15.21).

The search for acid-fast bacilli in cytologic material using 
Ziehl-Neelsen stain should be a routine procedure, but the 
reaction has rather low sensitivity [3]: Mycobacteria present 
as Gram-positive, acid-fast, slender, straight, or slightly 
curved rods (Fig. 2.18B). Appropriate tests in a specialized 
laboratory are recommended for an accurate diagnosis in-
cluding mycobacterial typing.

Caution
zz Atypical mycobacteriosis may come along with cyto-

logic features identical to tuberculosis, i.e., caseous 
detritus is not a definite proof of tuberculosis.
zz Caseous detritus may exceptionally be found in sar-

coidosis as well.

Differential Diagnosis
zz Distinguishing between mycobacterioses and other gra
nulomatous lesions is often difficult, especially in cases 
where acid-fast bacilli cannot be established. Epithelioid 
granulomatosis is encountered in other types of nonspe-
cific and specific chronic inflammatory processes and is 
likewise seen in lymph nodes located in the lymph-drain 
sector of malignant disorders (Fig. 15.22).
zz In contrast to mycobacterial infections, sarcoid granulo-
ma is usually composed of large activated epithelioid his-
tiocytes that are packed together in dense aggregates in-
terspersed with small lymphocytes (Fig. 15.39). The 
cytoplasm of Langhans-type giant cells occasionally con-
tains asteroid bodies [36] (Fig. 2.89B).
zz Caseous necrosis should not be misinterpreted as tumor 
necrosis.
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zz Elongated and somewhat pleomorphic epithelioid cells 
comprising dense cytoplasm and darkly stained pyknotic 
nuclei may mimic malignant squamous cells; additional 
coarse background debris may lead to an erroneous diag-
nosis of squamous cell carcinoma.

Caution
Both malignant lymphoma (in particular Hodgkin lym-
phoma) and lymph node metastases of carcinomas 
associated with a pronounced granulomatous compo-
nent can mimic epithelioid-granulomatous lymphade
nitis [20, 61].

15.2.3.3  Cat-Scratch Disease [27] (Fig. 15.23)

Cat-scratch disease is a bacterial infection typically causing 
swelling of the lymph nodes, particularly in the axilla and in 
the head and neck region. It usually results from the scratch, 
lick, or bite of a cat.

Lymphadenopathy can appear days to months after the 
original injury. More than 90% of affected people have had 
some kind of contact with cats. Bartonella henselae is the 
bacterium that causes cat-scratch disease; it is found in all 
parts of the world.

Microscopic Features [8, 44] 
Cat-scratch disease usually reveals a heterogeneous appear-
ance in cytologic smears paralleling tissue pathology; the 
cellular composite in smears frequently do not meet distinct 
cytodiagnostic criteria. 
In histology, plasmacytoid monocytes and monocytoid B 
cells are seen in close association with epithelioid cell granu-
lomas. The varying number of the different cell types and 
granuloma formation depend on the stage of the infection 
[21].

−− Monocytoid B cells are medium-sized cells with round or 
indented nuclei and abundant pale clear cytoplasm.

−− Plasmacytoid monocytes show eccentrically positioned 
round nuclei, coarsely clumped chromatin, and dense cy-
toplasm. Immunocytochemically, they express a high 
level of CD4, CD68, and CD123.

Both cell types are in functional relationship with the for
mation of the pathognomonic granulomatous response in 
cat-scratch disease.

{{ The cytologic hallmark is the suppurative granulomas 
exhibiting peripherally palisading epithelioid histio-
cytes and centrally located neutrophilic granulocytes.

Cytochemistry
A modified silver stain may identify the pleomorphic bacte-
ria (Bartonella henselae) appearing as coccoid rods; the bac-
teria are Gram-negative [8].

Differential diagnosis [44]
zz Cytologic diagnoses encompass a wide spectrum ranging 
from acute bacterial lymphadenitis to nonspecific granu-
lomatosis, to common lymphoproliferative lesions; such 
disorders may include lymphadenopathies with suppura-
tive granulomas (lymphogranuloma venereum, Yersinia 
lymphadenitis, listeriosis, fungal infection, and others), 
and any lesion accompanied by epithelioid granulomato-
sis (sarcoidosis, mycobacteriosis, toxoplasmosis, malig-
nant lymphomas, etc.). 
zz Modified silver stain and clinical information are valuable 
tools to reach a conclusive diagnosis.

15.2.3.4  Toxoplasmic (Piringer-Kuchinka) 
Lymphadenitis  
[14, 34, 42, 56] (Figs. 15.24 and 15.25)

Toxoplasmosis is a parasitic disease caused by the protozoan 
Toxoplasma gondii. Cats have been shown to be a major re
servoir of this agent, but the protozoan is also transmitted 
from mother to fetus.

Up to one-third of the world’s population is estimated to 
be carriers of Toxoplasma infection.

Microscopic Features 
{{ Cytological hallmarks: 
Predominance of a polymorphous cell population in-
cluding cell components from the germinal centers and 
histiocytes. 
Epithelioid histiocytes discretely arrayed or grouped in 
small clusters (microgranulomas) are a characteristic 
finding. These cells have abundant clear cytoplasm and 
eccentric nuclei.
{{ Parasites can occasionally be identified by careful 
evaluation of the cytological smears, parasites occur 
both free in the background and ingested in the cyto-
plasm of monocytes. Papanicolaou staining shows 
Toxoplasma cysts with bradyzoites, whereas May-
Grünwald-Giemsa preparations can better visualize 
tachyzoites [34, 59].

Additional Analyses
Immunocytochemical staining demonstrates positivity for 
Toxoplasma gondii antigen. 

Tachyzoites emit autofluorescence by fluorescence mic
roscopy, improving identification of the parasite [34, 59].

Differential Diagnosis
zz Other lymph node lesions with small epithelioid cell 
groups must be considered in the differential diagnosis. In 
contrast, sarcoidosis and tuberculosis usually exhibit large 
granulomatous clustering of epithelioid cells. 
zz Caseous necrosis, giant cells, and suppurative changes ar-
gue against toxoplasmic lymphadenitis.
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zz Lymphadenopathies, caused both by sinus histiocytosis 
and grouped proliferation of epithelioid cells may present 
diagnostic dilemmas for toxoplasmic lymphadenitis be-
cause they do not demonstrate prominent lymphoid hy-
perplasia, and germinal centers are absent to a large ex-
tent.

Caution
Lymph nodes showing lymphoid hyperplastic features 
and small groups of epithelioid cells may be an indica-
tor of a malignant process in the environments of the 
aspirated node.  In this setting, groups of epithelioid 
cells are referred to as sarcoid-like lesions.

Additional Comment
FNAB is a valuable tool for the diagnosis of Toxoplasma 
lymphadenitis in combination with serologic testing (pre
sence of IgM-specific antibodies to Toxoplasma gondii). The 
latter confirms the diagnosis on a high level, avoiding surgi-
cal biopsies [34, 56].

15.2.3.5  Leishmania Lymphadenitis [6, 24, 39]

Leishmaniasis is a parasitic disease that is found in parts of 
the tropics, subtropics, and in Southern Europe. The most 
common route of infection is through the bite of infected 
sand flies. The most common forms are cutaneous and vis-
ceral leishmaniasis.

Caution
Leishmaniasis is an uncommon cause of lymphadenitis, 
but the possibility of this disease should be included in 
the differential diagnosis in patients living in or coming 
from endemic areas.

Microscopic Features 
Leishmania lymphadenitis may be divided into different 
groups according to the prevalent cellular composition [24]:

{{ Cytology: The cytologic smears have a polymorphic 
appearance and are composed of various types of lym-
phocytes, plasma cells, mono- and multinucleated his-
tiocytes, and starry-sky cells. Histiocytic and epitheli-
oid granulomas, mast cells, and lymphoglandular 
bodies (cytoplasmic fragments of lymphocytes) may 
also be encountered in cytologic preparations. 
{{ Parasites: It is emphasized that parasites appear as so-
called Leishman-Donovan bodies (LDB); these bodies 
can be identified in practically all cases, but their num-
ber differs from case to case. LDBs are small round or 
oval spherical bodies and may occur both extracellu-
larly and in the cytoplasm of histiocytes, epithelioid 
cells, and giant cells [24, 39].

Additional Comments
zz The term “Leishman-Donovan bodies” is generally used 
for the intracellular stages of the nonflagellated form of 
Leishmania donovani (visceral leishmaniasis) and similar 
forms of Leishmania tropica (in lesions of cutaneous 
leishmaniasis).
zz FNAB diagnosis is very helpful and spares more invasive 
diagnostic procedures on this self-limited disorder, which 
needs no further treatment.

15.2.3.6  Fungal Infections and Worms

Histoplasmosis [55], cryptococcosis [13], and coccidioido-
mycosis [38] are the most common fungal infections affec
ting lymph nodes. Microfilariae are rarely detected in cyto-
logic aspirates, but they may incidentally be found in the 
peripheral blood [45]. We refer the reader to the specialized 
sources in the cytologic literature (as advised).

15.2.4  Virus-Induced Lymphadenitis

Several virus types may cause reactive lymphadenopathy 
such as EBV, HIV, varicella-herpes zoster, and vaccinia. The 
most common disorders are presented in the following sec-
tions, comprising the morphologic findings in aspirates of 
affected lymph nodes and the diagnostic challenge.

15.2.4.1  EBV-Specific Lymphadenopathy 
(Infectious Mononucleosis)  
[19, 48] (Figs. 15.26–15.29)

Infectious mononucleosis is caused by the Epstein-Barr vi-
rus (EBV), which is related to a group of herpes viruses. The 
virus affects B cells providing lymphocytes with characteris-
tic atypical and plasmacytoid changes useful for diagnostic 
purposes.

EBV infection is nearly ubiquitous; anyone at any age can 
develop mononucleosis. It occurs most often in young adults 
between the ages of 15 and 35. People with weakened im-
mune systems such as AIDS patients, or those with an organ 
transplant, are particularly vulnerable; this patient group 
may occasionally produce serious complications.

Microscopic Features 
{{ Hallmarks 

−− Lymph node aspirates reveal an extremely polymor-
phous pattern exhibiting a characteristic cell mix 
comprising the whole spectrum from small lympho-
cytes to large polymorphic immunoblasts.

−− A high proportion of the cells exhibit a pronounced 
dense cytoplasm staining, deep cyanophilic with Pa-
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panicolaou and deep blue with May-Grünwald- 
Giemsa, DiffQuik, and Pappenheim.

−− Prominent plasmacytoid differentiation and mature 
plasma cells are key features for infectious mono-
nucleosis.

−− Many of the medium-sized and large cells show 
multinucleation and prominent nucleoli. The nucle-
oli can appear strongly enlarged, pleomorphic, and 
multiple. The nucleoplasm is clear and the finely 
stippled chromatin texture is that of benign lym-
phoid cells.

{{ A considerably increased mitotic rate is present.

Immunocytochemistry
Unlike malignant lymphoma, the immunocytochemical pat-
tern of mononucleosis exhibits a mixture of B and T cells, nu-
merous T cells having a cytotoxic/suppressor phenotype [19].

Differential Diagnosis
zz A variegated appearance of the cytologic smear in combi-
nation with polymorphic blasts may initially give the im-
pression of a malignant disorder. Large-cell lymphoma of 
the blastic subtype, plasmacytoma with pronounced plas-
macytoid features (immature and anaplastic tumor form), 
a myelogenic sarcoma, and even large-cell carcinoma are 
easily misdiagnosed (Fig. 15.28).
zz Binucleated immunoblasts and plasmablasts can mimic 
Reed-Sternberg cells (as found in Hodgkin lymphoma) 
(Fig. 15.29); The polymorphic reactive background in 
FNAB samples may enhance a possible misinterpretation 
by careless interpreters.

Caution
zz In most cases, a polymorphic cell pattern with a pro-

nounced lymphoplasmacytoid appearance allows a 
correct diagnosis of a benign proliferative lesion.
zz In rare cases, fulminant infectious mononucleosis 

may lead to severe cellular alterations that are cyto-
logically difficult to differentiate from large-cell lym-
phoma; smears containing large pleomorphic blastic 
cells intermingled with lymphoid cells showing plas-
macytoid differentiation should always raise the 
alarm of an EBV-induced lymphoproliferative lesion. 
zz Benign polymorphic lymphoid blasts generally have 

a high potential for a false-positive diagnosis.
zz In cases with ambiguous diagnostic findings, it is 

highly recommended to exclude an EBV infection by 
serologic tests for virus antibodies and/or await a tis-
sue diagnosis before rendering a tentative or false 
diagnosis of malignancy to the attending physician.
zz Binucleated immunoblasts and plasmablasts should 

not mislead to the diagnosis of Hodgkin lymphoma; 
however, the risk of Hodgkin lymphoma (EBV-posi-
tive) after a mononucleosis infectiosa-related infec-
tion appears to be increased [15].

15.2.4.2  AIDS-Related Lymphadenopathy 
(Fig. 15.30)

zz Diffuse lymphadenopathy, with the cervical nodes most 
frequently affected, is one of the earliest and most com-
mon findings in patients with AIDS.
zz FNAB is a minimally invasive and helpful tool in HIV-
positive patients, not only for an efficient diagnosis of re-
active lymphoid hyperplasia, but also for early detection 
of a malignant neoplasm (in particular malignant lympho-
ma), and in the assessment of opportunistic infections 
such as mycobacteriosis (Fig. 15.31), toxoplasmosis, my-
coses, and others [17, 29, 40, 41]. 
zz Aspiration cytology has also turned out to be a reliable 
procedure for monitoring pathologic lymph nodes in 
AIDS patients over a long period [2].

Microscopic Features
{{ The morphologic features of AIDS-related reactive 
lymphoid hyperplasia are not specific. 
{{ B-cell predominance was found by immunocytochem-
istry in most of the evaluated aspirates, but light chain 
clonal rearrangement was not detected in any of the 
cases [30].
{{ Mycobacteriosis of retroperitoneal lymp nodes may 
occur in the course of HIV infection (Fig. 15.31).

15.2.5  Miscellaneous Disorders 
and Diseases of Unknown Etiology

15.2.5.1  Reactive Lymphadenopathy 
in Immunologic Diseases (Fig. 15.32)

Inflammations induced by autoimmune disorders can affect 
various organs, including the lymph nodes. Lymphadenopa-
thy is predominantly encountered in the setting of systemic 
lupus erythematosus and rheumatoid arthritis. In this group 
of patients, aspiration cytology is helpful to distinguish ra
pidly between an immune-related condition and infectious 
and malignant diseases [33].

Microscopic Features
{{ Aspirates are composed of follicle center cells and 
cells from the parafollicular areas comprising immuno-
blasts and plasma cells.

15.2.5.2  Dermatopathic Lymphadenopathy 
[16, 51] (Figs. 15.33–15.36)

Dermatopathic lymphadenopathy (DL), also referred to  
as dermatopathic lymphadenitis, is a disorder secondary to 
various forms of dermatitis and mycosis fungoides. En
largement of the lymph nodes is caused by a lymphoid hy-
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perplastic process and by proliferation of histiocytes and 
macrophages usually containing fat and melanin.

Microscopic Features 
{{ Hallmarks: The cellular smears exhibit a loose network 
of large histiocytes, so-called interdigitating reticulum 
cells interspersed with lymphocytes. 
Interdigitating reticulum cells are T-zone-specific his-
tiocytes characterized by: 

−− Elongated, clear vesicular nuclei showing longitudi-
nal grooves, folds, and convolutions along with 

−− Wide pale and ill-defined cytoplasmic bodies with 
multiple connecting processes and containing vari-
able amounts of granular melanin pigment

{{ The dual cell pattern is completed by lymphoid ele-
ments related to a reactive lymphadenopathy; germinal 
center cells are occasionally present.
{{ Histiocytic aggregates containing centrally located 
small blood vessels may occasionally be seen.

Immunocytochemistry [16, 51]
Interdigitating reticulum cells express positive immunoreac-
tivity for S100 protein, variable positivity for CD1a, and 
negativity for CD68. Sinus histiocytes provide the opposite 
immunoprofile.

Differential Diagnosis
zz Interdigitating reticulum cells resemble Langerhans cells 
both morphologically and by immunocytochemistry. 
Confusion with Langerhans cell histiocytosis may occur, 
particularly in lymph node aspirates from children (Fig. 
15.40A). Both types of histiocytes share fairly equivalent 
immunoreactivity.
zz Large activated melanin-laden histiocytic cells should not 
lead to diagnostic confusion with malignant melanoma 
(Fig. 15.36). A misdiagnosis of melanoma is more likely 
in samples exhibiting additional small clusters of melano-
cytic nevoid cells [60].

Caution
zz Dermatopathic lymphadenopathy and cell aggre-

gates of a (lymph) nodal nevus should not be con-
fused with malignant melanoma. 
zz Melanin-laden macrophages may be encountered in 

DL, as well as in reactive lymphadenopathy of patients 
without a clinically manifest cutaneous disorder.

15.2.5.3  Rosai-Dorfman Disease 
[1, 7, 23, 31] (Fig. 15.37)

This disorder is also referred to as sinus histiocytosis with 
massive lymphadenopathy (SHML). The cause of the lesion 
is still unknown, although a viral etiology is suspected. Ro-

sai-Dorfman disease commonly occurs in young people as 
massive, painless, bilateral lymph node enlargement in the 
neck area; with a predilection in black people.

Rare extranodal sites can be involved, including the skin, 
central nervous system, eyes, upper respiratory tract, and 
others [12]. 

Microscopic Features and Immunocytochemistry 
{{ Hallmark: Numerous large histiocytes exhibiting 
phagocytized well-preserved lymphocytes in their cy-
toplasm, a condition that is referred to as lympho-
phagocytosis or emperipolesis. A halo is seen around 
each incorporated cell. The remaining cytoplasmic 
body of the histiocyte shows fine vacuolization.
{{ The typical histiocytes are scattered in a background of 
mature lymphocytes and plasma cells.
{{ SMHL histiocytes show invariable S100 positivity by 
immunocytochemistry.

Caution
Halos surrounding ingested lymphocytes in SMHL his-
tiocytes are evidence of true emperipolesis ruling out 
an accidental overlay of lymphocytes.

Differential Diagnosis
zz SMHL in FNAB samples may mimic common reactive 
sinus histiocytosis, in contrast to tissue sections where 
Rosai-Dorfman disease is unequivocally recognized. Em-
peripolesis is absent or extremely rarely seen in reactive 
histiocytosis, and S100 is never expressed in histiocytes 
of reactive sinus histiocytosis.
zz Langerhans cells show distinct morphologic (grooved  
nuclei), ultrastructural (Birbeck granules) and immunocy-
tochemical (positive CD1a expression) characteristics 
differing from SMHL cells (emperipolesis and CD1a im-
munonegativity). Immunostaining for S100 protein is 
positive in specific histiocytes of both disorders.
zz Reed-Sternberg-like giant cells rarely occurring in Rosai-
Dorfman disease may raise diagnostic confusion with 
Hodgkin lymphoma; binucleated histiocytes of SMHL 
comprising large pleomorphic nucleoli and absence of 
lymphophagocytosis differ from true Reed-Sternberg 
cells in Hodgkin lymphoma for the positive immunoreac-
tivity for S100 protein [7].
zz Shiran and coworkers recently called attention to multifo-
cal combined nodal and extranodal SMHL that can cause 
diagnostic confusion with histiocytic sarcoma [43].

15.2.5.4  Castleman Disease [28] (Fig. 15.38)

Castleman disease is also called angiofollicular hyperplasia. 
It is a very rare disorder characterized by a hyperprolifera-
tion of benign B lymphocytes, plasma cells, vessels, and en-
dothelial cells [4]. 
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−− Unicentric Castleman disease involves lymphoid organs 
at a single site of the body, frequently in the mediastinal 
space. Removal of the lymphoid mass is curative.

−− Multicentric Castleman disease compromises patients 
with widespread hyperplastic disorders. In the majority of 
cases, the lesion is associated with gamma herpes virus 
(KSHV), which may also be found in Kaposi sarcoma and 
in primary effusion lymphoma. 

References are provided in Sect. 2.4.3.7.1, p. 214.

Microscopic Features and Differential Diagnosis 
{{ In general, a variegated lymphoid cell population is en-
countered: predominantly small mature lymphocytes 
(B and T phenotype), eosinophils, follicle center cells, 
including immunoblasts, and plasma cells. 
{{ Furthermore, large atypical histiocytoid cells (follicu-
lar dendritic cells) are present, showing ill-defined cy-
toplasm and enlarged nuclei with distinctly irregular 
outline or crumpled appearance.
The chromatin appears granular to coarse.
The nucleoli are distinct. 
{{ The plasma cell type of angiofollicular hyperplasia ex-
hibits sheets of plasma cells and many follicle center 
cells originating from large germinal centers. In this 
setting, plasmacytoma has to be ruled out. KSHV-rela
ted disorders are closely associated with the plasma-
cytic type of Castleman disease.
{{ Castleman disease of the hyaline vascular variant 
shares the overall cytologic pattern with other reactive 
lymphoid disorders. Large histiocytes with crumpled 
appearance of the nuclei are a distinct indicator of an-
giofollicular hyperplasia, but the histiocytes may mi
mic follicular dendritic cells, immunocytochemically 
exhibiting CD35.

15.2.5.5  Kikuchi Lymphadenitis [32, 53, 54, 57]

Kikuchi disease (Kikuchi-Fujimoto disease), also referred to 
as histiocytic necrotizing lymphadenitis, is an uncommon 
idiopathic, generally self-limiting lymphadenopathy in 
young adults. The most common clinical manifestation of 
Kikuchi disease (KD) is cervical lymphadenopathy with or 
without systemic signs and symptoms. Concomitant cutane-
ous involvement is occasionally observed.

Microscopic Features 
{{ Hallmarks: An increase of apoptotic cells, and karyor-
rhectic or eosinophilic granular debris are typical fea-
tures in aspirates of Kikuchi lymphadenitis. 
Unlike apoptotic cells, karyorrhectic and granular deb
ris occur in the abundant cytoplasmic bodies of histio-
cytes. The latter have twisted (crescentic) nuclei that 
are eccentrically positioned. 

A reactive lymphoid cell population practically devoid 
of classic starry-sky cells and neutrophilic granulo-
cytes is another key feature.
{{ Two other types of histiocytes are seen:
Common nonphagocytic histiocytes with characteristic 
kidney-shaped nuclei, and medium-sized histiocytic 
elements (plasmacytoid monocytes) comprising eccen-
tric round nuclei, coarsely clumped chromatin, and 
dense cytoplasm.
{{ A granulomatous component is absent.

Differential Diagnosis [32, 53, 54, 57]
There is a substantial morphologic overlap between KD and 
other forms of lymphadenopathy and lymphadenitis:
zz Nonspecific lymphadenopathy may be diagnosed by mis-
take in cases of KD associated with a pronounced reactive 
lymphoid background.
zz Morphologic overlap between KD and tuberculosis is  
obvious on the strength of polymorphous debris; but  
the combination of apoptosis, intra- and extracellular 
karyorrhexis and/or granular debris, and typical crescen-
tic nuclei in macrophages will usually permit a correct 
diagnosis.
zz Malignant lymphoma may rarely raise diagnostic confu-
sion with KD.

15.2.5.6  Sarcoidosis [52, 58] (Fig. 15.39)

zz Sarcoidosis is a multisystem disorder characterized by 
noncaseating granulomas; young adults are most com-
monly affected. The cause of the disease is still unknown. 
Virtually any organ can be affected, but sarcoid granulo-
mas most often appear in the lung or in lymph nodes with 
a preponderance of the mediastinum and neck. 
zz The exclusive presentation of sarcoidosis in lymph nodes 
without other organ manifestations rarely occurs and may 
pose diagnostic problems [5].

Microscopic Features
{{ Hallmarks

−− Cohesive, noncaseating epithelioid cell granuloma 
associated with Langhans-type giant cells. The 
granulomatous fragments are loosely interspersed 
with mature lymphocytes.

−− The epithelioid cells are large elongated mononuc
leated histiocytic elements. However, strongly acti-
vated epithelioid cells may show a more spherical 
configuration.

−− Langhans-type giant cells are multinucleated histio-
cytes; the nuclei are clustered together at the peri
phery or in a horseshoe-like arrangement along the 
inner cytoplasmic margin.

−− The nuclei of both cell types mentioned above show 
characteristic elongation with one end broader than 
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the other bearing striking resemblance to a footprint. 
The chromatin texture is bland, and the size and 
number of nucleoli depend on the cellular activity.

−− Asteroid bodies in the background of the prepara-
tion or included in the cytoplasm of Langhans giant 
cells may support the diagnosis of sarcoidosis [36] 
(Fig. 2.89B).

{{ The background of the smear appears as reactive 
lymphadenopathy associated with follicular hyperpla-
sia.

Differential Diagnosis
Differentiation from other granulomatous lesions, in particu-
lar from mycobacteriosis (see Sect. 15.2.3.2, p. 928) may be 
difficult. Yet, in the majority of the cases FNAB is a reliable 
tool for the diagnosis of sarcoidosis in conjunction with clin-
ical, radiographic, and laboratory results.

Caution
zz Caseous detritus may exceptionally be found in sar-

coidosis.
zz Extra- and intracellular asteroid bodies may support 

the diagnosis of sarcoidosis, but these elements rare-
ly occur.

15.2.5.7  Granulomatous Lymphadenitis

A broad spectrum of infectious and malignant disorders is 
responsible for the occurrence of more or less typical epithe-
lioid granulomas in lymphatic tissues. Granulomatous reac-
tions may be caused by bacteria, fungi, sarcoidosis, malig-
nant non-Hodgkin lymphoma, Hodgkin lymphoma, and 
solid malignant tumors located in the lymph draining region. 
Granulomas may be encountered in many other pathologic 
conditions.

Koo and coauthors showed that FNAB in combination 
with ancillary investigations can achieve a definitive diagno-
sis in over 80% of granulomatous lymphadenitis cases [22].

15.2.5.8  Lymph Node Involvement by 
Langerhans Cell Histiocytosis [18, 25] (Fig. 15.40)

Langerhans cell histiocytosis (LCH) may be confined to 
lymph nodes without other organ involvement. Although ex-
clusive manifestation of LCH in lymph nodes is rarely en-
countered, this lesion should always be remembered in daily 
cytologic practice.

More information on LCH is provided in Sect. 2.3.7.1, p. 
189.

Microscopic Features 
{{ Hallmarks 

−− In comparison to macrophages, Langerhans cells 
may appear larger and they are multinucleated. The 
nuclei are oval to kidney-shaped, showing deep 
grooves and indentations, and the chromatin is ve-
sicular. The cytoplasm is wide with neat margins 
and an eosinophilic staining quality. Distinct nucle-
oli are sometimes present.

−− Birbeck granules are intracytoplasmic organelles 
unique for Langerhans cells. They are detected by 
electron microscopy showing the characteristic 
shape of tennis rackets or rods.

{{ Varying numbers of eosinophils and neutrophils are 
present. Plasma cells are rarely seen.
{{ Charcot-Leyden crystals may be encountered together 
with degenerating eosinophilic granulocytes [25].
{{ The background pattern is that of a reactive lymphade-
nopathy, it is more or less distinct.

Immunocytochemistry (Fig. 15.40B)
Langerhans cells show strong positivity for S100 protein and 
CD1a, a pattern that is characteristic of this cell type.

Differential Diagnosis [10, 18]
zz Other disorders to be considered are those comprising a 
cell fraction with vesicular nuclei showing grooves, folds, 
and convolutions. Such lesions include:

−− Dermatopathic lymphadenopathy. 
−− Castleman disease.
−− Kikuchi lymphadenitis. 
−− Sinus histiocytosis. 
−− Malignant histiocytosis. 
−− Hodgkin lymphoma. 

zz Focal involvement of a lymph node by LCH may remain 
unrecognized because of the low incidence of Langerhans 
cells. This setting is challenging regarding both cytologic 
smears and tissue sections. The prevalent misdiagnosis in 
such cases is common lymphadenopathy.
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Figs. 15.17 and 15.18 Cytology of common reactive lymphadenopathy.
The appearance of common reactive lymphadenopathy (LDP) in FNAB specimens is demon-
strated using varied magnifications, staining methods, and preparation techniques.

Fig. 15.17A, B  (case #1) Conventional smears stained according to the MGG and Papanico-
laou procedure. A High magnification shows a heterogeneous pattern due to different stages 
of transformation of the lymphoid cells. An eosinophilic leukocyte (arrow) and a mast cell 
(arrowhead, upper right) are also present. The different cell types are easily interpretable us-
ing MGG staining. B Same aspirate but the current smear is Pap-stained. The characteristic 
heterogeneous cell population and a tingible-body macrophage are shown at lower magnifi-
cation. Coarse-granular chromatin in the nuclei of small lymphocytes and loose chromatin in 
the nuclei of blastic cells indicate a benign lymphoid population.

Fig. 15.18  (case #2) Thin layer preparation (Cytospin) may be the most suitable for ac-
centuating the overall appearance of LDP at low magnification: small and large cleaved and 
noncleaved lymphoid cells interspersed with starry-sky cells (arrow) (Pap stain).
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Fig. 15.19  Atypical mycobacteriosis: MOTT.
FNAB of a preauricular lymph node in a 1-year-old boy. Large irregular aggregates of acti-
vated epithelioid histiocytes in combination with minor cellular detritus in the background 
favor a cytologic diagnosis of MOTT (mycobacteriosis other than tuberculosis) (direct smear, 
Pap stain, lower magnification).
Microbial culture from the aspirated material determined the mycobacterial subtype: Myco-
bacterium avium-intracellulare.

Figs. 15.20 and 15.21 Tuberculosis.
Two young men presented with enlarged cervical lymph nodes. FNABs were performed from 
both sides of the neck in each patient. Aspirates were conventionally processed.
Microbiological tests from aspirates of both patients found Mycobacterium tuberculosis.

Fig. 15.20  (case #1) Low magnification shows mainly degenerating epithelioid histiocytes 
entrapped in caseous detritus. Neutrophils are scattered in the background (Pap stain). Ziehl-
Neelsen staining using a Pap-prestained smear provided a positive reaction for acid-fast ba-
cilli (not shown).

Fig. 15.21  (case #2) MGG staining shows epithelioid histiocytes and a Langhans-type giant 
cell (upper left) at high magnification.

Fig. 15.22  Epithelioid cell granulomatosis in lymph nodes neighboring malignant neo-
plasia.
An elderly woman presented with an enlarged supraclavicular lymph node.
Loose clusters of activated epithelioid histiocytes associated with cells originating from re-
active lymphoid tissue (upper left) are shown at lower magnification (FNAB, direct smear, 
Pap stain). 
Tentative cytologic diagnosis: Reactive LDP including numerous epithelioid histiocytes. A 
conclusive diagnosis is not possible (mycobacteriosis, toxoplasmosis, other disorder?)
Histologic examination of an excised lymph node, adjacent to the aspirated one, revealed 
diffuse large B-cell lymphoma, centroblastic variant. 
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Fig. 15.23  Cat-scratch disease.
Fine needle aspirate of a 24-year-old man’s axillary lymph node. Direct smears and MGG 
staining were performed. Low magnification shows suppurative lymphadenitis associated 
with peripheral palisading of epithelioid histiocytes (arrows).

Figs. 15.24 and 15.25 Toxoplasmic lymphadenitis: morphology and parasites.
Enlarged submandibular lymph nodes in two boys, 8 and 11 years old. FNAB was performed 
and direct smears were MGG- and Pap-stained.
Cytologic diagnoses: LDP comprising distinct follicular hyperplasia and aggregates of epi-
thelioid cells; findings suggest toxoplasmic lymphadenitis.
Subsequent serotest results revealed positive toxoplasma antibody titer in both patients.

Fig. 15.24  (case #1) Higher magnification of an MGG-stained smear exhibits a loose ag-
gregate of activated epithelioid cells surrounded by a variegated lymphoid cell population.

Fig. 15.25  (case #2) High magnification of a Pap-stained smear is focused on parasites en-
closed in the cytoplasm of histiocytes and macrophages (arrows). Note coexistence of para-
sites and cellular detritus in the cytoplasm of a macrophage (paracentral, left).
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Figs. 15.26 and 15.27 EBV-specific lymphadenopathy: infectious mononucleosis.
Two young female patients presented with enlarged cervical lymph nodes. FNAB was per-
formed followed by direct smearing of the aspirated material. 
Cytologic diagnoses: Pronounced LDP associated with plasmacytoid hyperplasia highly sug-
gesting mononucleosis.
Subsequent serologic results confirmed mononucleosis infectiosa.

Fig. 15.26  (case #1) The lymph node aspirate shows a high proportion of cells with plasma-
cytoid features: immunoblasts, plasmablasts, and mature plasma cells (arrow) (MGG stain, 
lower magnification).

Fig. 15.27  (case #2) High magnification shows mainly immunoblasts and plasmablasts ac-
companied by small lymphocytes and macrophages/starry-sky cells (upper left). Lucid and 
pale chromatin argue against malignancy (Pap stain).

Figs. 15.28 and 15.29 Cytologic features suggestive of EBV-associated lymphade-
nopathy: possible diagnostic pitfall. 
Two young patients were found to have enlarged lymph nodes in the submandibular area. 
FNAB cytology suggested EBV infectious disease. 
Follow-up: Both patients had no further examinations. Results of serologic tests, if any, were 
not disclosed.

Fig. 15.28  (case #1) Image detail shows an extremely heterogenous cell pattern, the cell 
size ranging from small lymphocytes to immunoblasts (direct smear, Pap stain). The overall 
cell pattern, coarse-granular nuclear chromatin of small and medium-sized lymphocytes, and 
loose reticular chromatin of the nuclei of the blast cells particularly indicate benign lympho-
proliferative disease.

Fig. 15.29  (case #2) A Reed-Sternberg-like cell (upper left) within a variegated lymphoid 
background comprising numerous benign blasts and cells with plasmacytoid features (ar-
rows) (lower right). This setting may be misinterpreted as Hodgkin lymphoma (direct smear, 
Pap stain, high magnification).

Figs. 15.30 and 15.31 AIDS-related lymphadenopathy and retroperitoneal mycobac-
teriosis. 
Two male patients with a positive history of AIDS presented with supraclavicular and retro-
peritoneal lymphadenopathy, respectively. FNABs were performed and direct smears were 
prepared. 

Fig. 15.30  (case #1) Aspirates from three supraclavicular lymph nodes provide a heteroge-
neous cell pattern comprising the whole spectrum ranging from small lymphocytes to blasts. 
A high proportion of the cells exhibit plasmacytoid features. The mitotic activity is high (ar-
row) (MGG stain, high magnification). 

Fig. 15.31  (case #2) Image-guided FNAB of a retroperitoneal lymph node in the other pa-
tient reveals histiocytes filled with acid-fast bacilli (direct smear, Ziehl-Neelsen stain, high 
magnification). Mycobacteriosis of retroperitoneal lymph nodes is another version of oppor-
tunistic infection in patients with AIDS.
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Fig. 15.32  Reactive lymphadenopathy in immunologic disease.
A 54-year-old woman with a positive history of chronic polyarthritis presented with mar
kedly enlarged inguinal lymph nodes. 
Aspirates exhibit small lymphocytes, numerous plasmablasts (arrows), maturing and mature 
plasma cells. Regrettably, MGG staining was not done (direct smear, Pap stain, higher mag-
nification).

Figs. 15.33–15.36 Dermatopathic lymphadenopathy.
Cytologic characteristics of dermatopathic LDP are presented on the basis of four cases 
(FNAB of lymph nodes) using different staining methods and preparation techniques.

Fig. 15.33  (case #1) Low magnification reveals a loose network of interdigitating reticulum 
cells (arrows) spreading out between reactive lymphoid cells (direct smear, MGG stain).

Fig. 15.34  (case #2) High magnification of a Pap-stained direct smear shows a dense net-
work of interdigitating reticulum cells. Cytoplasmic and nuclear properties of the specific 
histiocytes are readily recognized.

Fig. 15.35  (case #3) In comparison to the conventional smears, cytoplasmic and nuclear fea-
tures of interdigitating reticulum cells are well preserved in liquid-based preparation, but the 
cytoarchitecture is poorly maintained (ThinPrep method, Pap stain, higher magnification).

Fig. 15.36  (case #4) Crowded interdigitating reticulum cells exhibiting intracytoplasmic 
melanin pigment. This particular setting should not be misinterpreted as malignant mela-
noma of the spindle cell variant (direct smear, Pap stain, high magnification). 

Please note that melanin-laden interdigitating reticulum cells usually occur sporadically, 
contrary to the pattern presented herein.

Fig. 15.37  Rosai-Dorfman disease.
A 4-year-old girl presented with an enlarged cervical lymph node. FNAB was performed, and 
direct smears were MGG- and Pap-stained. High magnification is focused on incorporated 
lymphocytes in large histiocytes (so-called emperipolesis). Note halos around the ingested 
cells (arrows) and the vacuolated cytoplasm (Pap stain).
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Fig. 15.38A, B  Castleman disease.
A 16-year-old male presented with a greatly enlarged lymph node at the right side of his neck. 
Direct smears were prepared from the aspirate. Only Pap-stained specimens are available.
A nonspecific cytologic diagnosis was made: Reactive LDP, Castleman’s disease, Hodgkin 
lymphoma, others?
Histologic diagnosis of the same lymph node: Castleman tumor of the hyaline vascular vari-
ant.
A A predominantly small-cell lymphoid pattern and scattered large histiocytes (arrows) may 
suggest Castleman disease (lower magnification). B Key feature of Castleman disease: nu-
merous small and large histiocytes, their nuclei show crumpled appearance and are readily 
detected at high magnification (arrows).

Fig. 15.39  Sarcoidosis.
FNAB of an enlarged cervical lymph node in a young female patient. High magnification 
shows a fragment of granulomatous tissue that is composed of large activated epithelioid 
histiocytes comprising a Langhans-type giant cell (lower right). The granulomatous tissue 
is penetrated by small lymphocytes (bottom). Ziehl-Neelsen stain provided a negative result 
(not shown) (Pap stain).
Tentative cytologic diagnosis: Epithelioid cell granulomatosis. 
Clinical follow-up and final diagnosis: Sarcoidosis (no histologic investigation).

Fig. 15.40A, B  Langerhans cell histiocytosis.
A 49-year-old woman was afflicted with persistent lymphadenopathy. FNAB was performed 
on an enlarged lymph node at the right side of the neck. Direct smears were Pap-stained.
Cytologic/immunocytochemical diagnosis: Langerhans cell histiocytosis.
Comment: Differential diagnosis should consider dermatopathic lymphadenopathy, but large 
histiocytes, multinucleation, and pronounced nucleoli do not match interdigitating reticulum 
cells.
Tissue diagnosis: Cytologic diagnosis was confirmed by histologic examination of a lymph 
node.
A Characteristic Langerhans cells scattered in a reactive lymphoid background are presented 
at high magnification. B Immunostaining is helpful in distinguishing between Langerhans 
cell histiocytosis and dermatopathic lymphadenopathy: Langerhans cells stain positive for 
S100 antigen (Pap-prestained conventional smear).
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15.3.1  Introductory Comments on
Non-Hodgkin Lymphomas and Hodgkin 
Lymphomas [17]

15.3.1.1 General Comments

zz According to a large number of studies, the incidence of 
malignant lymphoma is steadily increasing, both in indus-
trial and in developing countries [17]. In addition, an in-
creasing number of abnormal deep-seated lesions that are 
located in complex body compartments are visualized by 
different imaging techniques and investigated by means 
of laborious and expensive interventional procedures 
[74]. This is why economical, minimally invasive diag-
nostic techniques such as image-guided fine-needle aspi-
ration biopsy (FNAB) will gradually be more and more 
requested in the future.
zz Conclusive tumor diagnoses including accurate subclas-
sification of lymphomas by aspiration cytology are de-
sired. 
zz Vague differential diagnostic issues are of little value to 
attending physicians for further planning and therapeutic 
decision-making [79]. This is particularly true for:

−− Patients who are not disposed or willing to undergo 
more invasive tissue sampling.

−− Patients whose condition is too poor for anesthesia and 
open surgical biopsy. 

−− Patients in a restricted medical setting such as in deve
loping countries. 

zz Thus, cytologic laboratories must apply expert cytodiag-
nostic practices in combination with ancillary methods 
(immunotyping, molecular biologic techniques) that can 
reliably distinguish between benign and malignant lym-
phoproliferative disorders [86] and that are suitable to 
classify a high percentage of malignant lymphomas [22]. 
In general, ancillary techniques are applicable to cytology 
specimens without difficulty [51]. Several studies have 
shown the effectiveness of these methods; even so the di-
agnosis and subtyping of malignant lymphoma by aspira-
tion cytology alone remains controversial [4, 17, 36, 40, 
43, 81, 83].
zz The new 2008 WHO classification of lymphomas is based 
on morphologic, genetic, and molecular criteria, and also 
on clinical features [88]. 

15.3.1.2  Basic Diagnostic Rules

zz Large lymph nodes tightly packed together, restricted to 
one location or disseminated, are suggestive of malignant 
lymphoma. Ultrasonographic investigation would reveal 
large rounded nodules with neat margins and homoge-
neous hypodensity.
zz The process of diagnosing malignant lymphomas by cy-
tology is mandatory requiring close interdisciplinary co-
operation among the clinical disciplines involved.

Section 15.3 
Lymph Nodes 

B- and T-Cell Non-Hodgkin Lymphomas

Hodgkin Lymphomas

Histiocytic Sarcoma

Myeloproliferative Disorders

Metastatic Neoplasms



95115.3  B/T NHLs, Hodgkin Lymphomas, Histiocytic Sarcoma, Myeloproliferative Disorders, Metastases	�

zz The best reproducible diagnoses in FNAB specimens are 
high grade B-cell non-Hodgkin lymphomas (NHL) and 
classical Hodgkin lymphoma.
zz Major difficulties diagnosing and subtyping of malignant 
lymphoma, and distinguishing between malignant lym-
phoma and reactive lymphadenopathy arise from:

−− NHL predominantly composed of small cells [12].
−− Low-grade NHL of follicular center-cell origin ex-

hibiting a pronounced variegated cell pattern.
−− Lymphocyte-predominant Hodgkin lymphoma.
−− Hodgkin lymphoma with a dominating reactive 

background masking single tumor cells (Hodgkin-
Reed-Sternberg [HRS] cells).

15.3.1.2.1  Basic Remarks on Lymphoma 
Diagnostics by Cytology
Microscopic Features

{{ In general, a polymorphic cell pattern in cytologic 
preparations favors benign follicular lymphoid hyper-
plasia, whereas monomorphic appearance instead sug-
gests malignant lymphoma.
{{ Nuclei of lymphoma cells are invariably enlarged as 
compared to nuclei of small benign lymphocytes. 
{{ The chromatin of the nuclei of small-cell malignant 
lymphomas and of many malignant large blastic cells 
is finely granular and densely packed, thus the nuclei 
become deeply stained and appear in a three-dimen-
sional fashion (ballooned). Conspicuous nucleoli are 
frequent but arbitrary.
{{ Dense focal crowding of the tumor cells is a typical 
feature for malignant lymphoma of any grade (Figs. 
15.44 and 15.61). Loose or dense aggregation of both 
small lymphoma cells and large blast cells may easily 
be misinterpreted as carcinomatous clusters (small-cell 
carcinoma and undifferentiated large-cell carcinoma, 
respectively) (Fig. 15.78A).

Additional Analyses
zz The diagnostic impact of phenotypic and/or genotypic 
profiling must be re-emphasized. Thus, it is recommended 
to save a certain proportion of the cells from each sample 
for auxiliary analyses such as immunocytochemistry, flow 
cytometry (FCM), polymerase chain reaction (PCR), and 
fluorescence in situ hybridization (FISH).  
zz CD markers and their diagnostic properties are listed in 
Sect. 15.1.4.1, Table 15.1.1, p. 912.
zz However, not only cytomorphology but also adjuvant anal-
yses are affected with limited diagnostic specificity. Im-
munophenotyping, flow cytometric procedure, and mo-
lecular tests may fail to identify aberrant T-cell sets or 
monoclonal B-cell populations for various reasons such as: 

−− Incomplete tumor involvement of the targeted lymph 
node resulting in sampling error.

−− T-cell-rich or histiocyte-rich variants of B-cell lym-
phoma containing too few malignant 

−− (monoclonal) B blasts.
−− Marked tumor sclerosis providing paucicellular aspi-

rates.
−− Poor cell preservation.
−− T-cell NHLs devoid of specific immunophenotype.

Major Cytodiagnostic Challenges

Caution
zz Distinguishing between benign and malignant lym-

phoid disorders may give rise to difficulties, as stated 
below [85, 86]:
False positive diagnosis of lymphoma may occur in 
cases with: 

1.	 Pronounced reactive changes in lymph nodes, 
including active germinal centers, and/or atypi-
cal plasmacytoid hyperplasia, together with in-
creased mitotic activity. Blasts and plasmacytoid 
transitional cells may be overestimated as being 
malignant (Fig. 15.28, 15.29, 15.41).

2.	 Uniform appearance of the overall cell popula-
tion due to an excessive benign hyperplasia of 
T-zone lymphocytes.  Diagnostic considerations 
include NHLs composed of a monotonous lym-
phocytic pattern such as small lymphocytic lym-
phoma, lymphoblastic lymphoma, and mantle 
cell lymphoma (Fig. 15.42).

False negative diagnosis may occur in: 
1.	 Lymphomas presenting with a distinct hetero-

geneous cell pattern (lymphomas of the mixed 
cell type) [70], in particular:

−− Follicular lymphoma (Fig. 15.60).
−− Marginal zone lymphoma (Fig. 15.70).
−− DLBCL-centroblastic variant (Fig. 15.76).
−− Certain T-cell lymphomas, in particular angio-

immunoblastic T-cell lymphoma (Fig. 15.85A).
−− Hodgkin lymphoma (Fig. 15.93).

2.	 Lymphomas admixed with a large proportion of 
reactive lymphoid tissue.

3.	 Lymphomas of the B-cell phenotype with a sig-
nificant admixture of reactive T-lymphocytes 
(Fig. 15.75).

4.	 Lymphomas admixed with a predominant pro-
portion of benign proliferative histiocytes.

The overall cell pattern is misleading in the particular 
settings recorded as (2), (3), and (4) due to the domi-
nant benign lymphocytic/histiocytic infiltration; the 
tumor cells are too sparse or masked by the benign 
cell population.
zz FNAB sampling from a lymph node with partial tu-

mor involvement may lead to an erroneous negative 
diagnosis [82].
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zz Extranodal and extramedullary (bone) infiltrates of 
malignant lymphomas are infrequently encountered 
in fine-needle aspirates [65, 100] but can give rise to 
diagnostic pitfalls. The diagnostic consideration in-
cludes extramedullary hematopoiesis, granulocytic 
sarcoma, and nonlymphohematopoietic malignan-
cies, in particular undifferentiated carcinoma.  The 
most common lymphoma subtypes forming extra-
nodal tumor masses are large-cell lymphoma and 
plasma cell myeloma. The preferred extranodal sites 
of lymphoid neoplasms are the skin and soft tissues, 
but also many parenchymatous organs can be af-
fected, in particular the kidney, liver, salivary glands, 
and breast.
zz It is important that cytopathologists be aware of a 

pretended false-positive FNAB result due to excision 
of a benign lymph node (LDP) other than the previ-
ously aspirated node (yielding a malignant cytologic 
result).
zz Diagnostic limitations of adjuvant analyses, see Sect. 

15.3.1.2.1, p. 951.

15.3.1.2.2  Non-Hodgkin Lymphomas in general
General Comments
zz Non-Hodgkin lymphomas (NHL) are by definition  
clonal proliferations of lymphatic immature precursor 
cells, or peripheral functionally determinated lymphoid 
cells that are morphologically and immunologically simi-
lar to, or even indistinguishable from their benign coun-
terparts.
zz The neoplastic cells are characterized by cytomorpholo
gic and pheno- and/or genotypic features according to for-
mer and recent classification schemes, i.e., Rappaport’s 
classification (in the 1960s), the International Working 
Formulation (in the early 1980s), the Kiel update (in 
1992), the Revised European-American Lymphoma Clas-
sification (REAL 1994), and the World Health Organiza-
tion classifications (WHO 2001 and 2008). Completing 
the established morphologic properties, recent character-
istic marker profiles and genetic/karyotypic peculiarities 
of the various malignant lymphoma entities are compiled 
in the 2008 WHO classification scheme [88]. The 2008 
WHO classification generally defines entities irrespective 
of their presentation as solid tumors (lymphomas) or leu-
kemic disorders (lymphatic leukemias).

zz Some lymphomas may show specific cytologic character-
istics so that an accurate diagnosis and subtyping can be 
rendered on the basis of cytomorphology alone.
zz To discuss the multitude of different variants of B-cell 
NHLs and particular T-/NK-cell NHLs is beyond the 
scope of this work. We limit our explanations to selected 
entities presumed to be of major interest and importance 
in aspiration cytology of lymph nodes, parenchymatous 
organs, and soft tissue masses.

Grading
zz Grading of malignant non-Hodgkin lymphomas is one of 
the greatest challenges in cytological diagnosis. Cytologic 
grading systems are largely based upon well-established 
diversity in cell size (“cyte” versus “blast”) and the flow 
cytometric or morphometric approach. Low- and high-
grade lymphomas vary in their biological behavior, the 
former are usually composed of small cells (cytes) and the 
latter of pleomorphic large cells (blasts).
zz An elementary cytologic grading into the two subtypes, 
low-grade and high-grade, may sometimes provide rea-
sonable information to the attending physicians:

−− A minimally invasive procedure together with basic 
grading will be suitable for therapeutic decision-ma
king in patients presenting in a poor general condition.

−− Assessment of a progression from low-grade to high-
grade lymphoma in the tumor follow-up.

−− However, aspirations that show meager cellularity pre-
vent reliable subtyping and grading.

zz Intermediate tumor variants composed of a mixed tumor 
cell population or a conspicuous admixture of blastic cells 
usually cause severe grading problems by cytology.
zz The proliferation index of a cell population defined by the 
percentage of tumor cell nuclei that stained positive with 
antibodies against Ki-67/MIB-1 [1] or determination of 
the flow cytometric S-phase fraction [72] may serve  
as complementary biological parameters for tumor  
aggressiveness. These tools are particularly valuable in 
correlation with corresponding data collected from  
previous histologic or cytologic investigations. Prolifera-
tion indices should be completed by cut off points for  
different grades of malignancy as proposed by several au-
thors.
zz For more details and references, we refer to Sect. 15.3.6, 
“Follicular Lymphoma: Cytologic Grading,” p. 959.
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Caution
zz Cytologic specimens of NHLs exhibiting a mixed cell 

lymphoid population comprising “cytes” and “blasts” 
give rise to serious problems regarding tumor classi-
fication.
zz The cytologic classification of certain high-grade ma-

lignant NHLs that are composed of small- to medi-
um-sized cells can be difficult (e.g., mantle cell lym-
phoma).  A conclusive diagnosis including tumor 
subtyping and grade requires ancillary analyses.
zz Keep in mind that both benign and malignant lym-

phoid cells in liquid-based cytologic specimens tend 
to appear more pleomorphic compared to their 
counterparts in conventional smears including nuc
lear irregularities, distinct nucleoli, and loose chro-
matin texture; a reliable tumor grading is often more 
difficult than in conventional aspirate smears (inci-
dentally, the same effect on lymphoid cells is ob-
served in sediment smears of body fluids).

15.3.1.2.3  Non-Hodgkin Lymphomas 
of the B-Cell Phenotype
General Comments
The antibody panel used for immunocytochemical character-
ization and subtyping of B-NHL is largely dependent on the 
antecedent cytomorphological interpretation. A substantial 
predominance of CD20-positive and/or other B-cell marker-
positive atypical lymphoid cells usually allows the cytologic 
diagnosis of non-Hodgkin lymphoma of the B-cell pheno-
type (B-NHL) [106].
zz The following results can establish, or at least suggest, a 
diagnosis of B-NHL:

−− Accurate cytomorphologic features that are in accor-
dance with the established rules for the various tumor 
variants listed below.

−− A substantial predominance of B-cell marker-positive 
atypical lymphoid cells detected by immunophenotyp-
ing (CD20 and others) (Fig. 15.65).

−− Phenotypic or genotypic kappa or lambda light chain 
restriction. The kappa:lambda ratio that favors malig-
nant lymphoma must be high or low, according to the 
properties of the cell clone (Fig. 15.3). It is most help-
ful to establish reliable internal immunoglobulin (Ig) 
light chain ratios using immunocytochemical or flow 
cytometric tests for defining monoclonality in cytolo
gic specimens [4, 82].

zz A proper subtyping of B-cell NHLs usually needs a broad 
spectrum of additive analyses.

15.3.1.2.4  Non-Hodgkin Lymphomas 
of the T-Cell Phenotype
General Comments
zz T-cell lymphomas are rare neoplasms accounting world-
wide for about 10% of all non-Hodgkin lymphomas. Ac-
cordingly, these tumors are rarely encountered in fine-
needle aspirates and the cytodiagnostic experience is 
poor. The varying cytologic appearance and a variegated 
cell pattern in many T-cell lymphomas are one of the 
greatest diagnostic challenges for cytopathologists [2].
zz Park and Kim studied the usefulness of FNAB on malig-
nant lymphomas in an area with a high incidence of T-cell 
lymphoma (Korea). They found significant limits for 
FNAB used as a first-line diagnostic procedure in T-cell 
lymphomas [68].
zz The following features can establish, or at least suggest, a 
diagnosis of a non-Hodgkin lymphoma of T-cell pheno-
type (T-NHL):

−− A characteristic but nonspecific morphologic indicator 
for tumor cells of the T-cell lineage are the polylobated 
cerebriform nuclei comprising loose chromatin struc-
ture and rather indistinct nucleoli.

−− Positive immunostaining for T-cell markers of a high 
percentage of the tumor cells established by immuno-
cytochemical or flow cytometric tests (Fig. 15.81).

−− Clonal rearrangement of T-cell receptor (TCR) genes 
(Fig. 15.4) by molecular genetic testing.

zz Appropriate subtyping of T-NHL usually needs the whole 
battery of additive analyses.
zz T-cell lymphomas can be classified into two main groups: 
(1) precursor T-cell neoplasms and (2) mature T-/NK-
(natural killer) cell neoplasms. 

Some variants of T-cell and NK-cell lymphomas have been 
selected and are presented hereinafter, considering the mor-
phological and biological characteristics. The selected enti-
ties are thought to be most likely encountered in daily FNA 
practice for enlarged lymph nodes, for tumoral masses in 
particular organs (e.g., spleen, liver, gastrointestinal tract), 
and for infiltrates in soft tissues, particularly in the subcutis:

−− T lymphoblastic leukemia/lymphoma.
−− T-cell prolymphocytic leukemia.
−− Adult T-cell leukemia/lymphoma.
−− Mycosis fungoides/Sézary syndrome.
−− Peripheral T-cell lymphoma NOS.
−− Angioimmunoblastic T-cell lymphoma.
−− T anaplastic large-cell lymphoma.

Caution
The broad spectrum of cytologic appearance of the ma-
ture T-cell lymphomas is a major reason for pitfalls in 
standard cytology of T-cell neoplasms.
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15.3.1.2.5  Hodgkin Lymphomas
Introduction and Classification
zz Hodgkin lymphoma (HL) is a malignant disorder of the 
lymphoid cell system characterized by a mixed lympho-
cytic and histiocytic background interspersed with large 
mononucleated and multinucleated tumor cells that derive 
from mature germinal center B-cells. The disease usually 
affects lymph nodes preferably in the neck area followed 
by mediastinal nodes. Young adults are the preferred age 
group for HL with a second peak in the older age group, 
dependent on the HL subtype. Hodgkin lymphomas ac-
count for about 30% of all malignant lymphomas.
zz Human herpesvirus (HHV-6) and Epstein-Barr virus are 
reported to be frequently present in lymph nodes of pa-
tients affected by Hodgkin lymphoma [48]; in approxi-
mately 50% of the classical HL types, Reed-Sternberg 
cells are infected by the Epstein-Barr virus.
zz The cytodiagnostic accuracy of Hodgkin lymphoma is re-
ported to be high in practically all studies documented in 
the literature, ranging from 85% to 95%. In contrast, ini-
tial cytologic subtyping of HL reaches a much lower per-
centage of accuracy, ranging from 60% to 70% [18, 37].
zz Hodgkin lymphoma is currently divided into two groups:
1.	 Classical Hodgkin lymphoma
	 Classical HL is further divided into four histologic sub-

types that may differ in many morphological and clini-
cal respects but not in immunophenotypic or genetic 
pecularities. The four HL subtypes comprise: 

−− Mixed cellularity.
−− Nodular sclerosis.
−− Lymphocyte-rich variant. 
−− Lymphocyte-depleted variant.

2. 	Nodular lymphocyte predominant Hodgkin lymphoma
	 This entity differs from classical HL in its clinical be-

haviour, in the cellular composition, and particularly in 
immunophenotypic pecularities.

zz The classic HL subtypes share similar morphologic char-
acteristics:

−− Varying number of pathognomonic large tumor cells 
typically mononucleated or bi-/multinucleated, re-
ferred to as Hodgkin cells and Reed-Sternberg cells 
(HRS cells).

−− Heterogeneous inflammatory component preferentially 
composed of small and enlarged (reactive) lympho-
cytes supplemented by varying proportions of eosino-
philic and neutrophilic granulocytes.

−− Enlarged lymphocytes are benign although they may 
display distinct nuclear irregularities.

−− The inflammatory infiltrate is usually intermingled 
with histiocytes and/or epithelioid histiocytes and/or 
dendritic cells. Occasionally, histiocytic cells may rep-
resent a large proportion of the background cell popu-
lation.

−− Epithelioid granulomas are not uncommon [33].

Major Cytodiagnostic Challenges

Caution
zz False negative diagnosis #1 [13] may occur when tu-

mor cells (HRS cells) are sparse, completely absent, or 
obscured by a dense background infiltrate. This situ-
ation may be caused by:
–	 Partial tumor involvement of the examined lymph 

node.
–	 A pronounced inflammatory background.
–	 Pronounced fibrosis.
–	 A pronounced (epithelioid) granulomatous reac-

tion [105].
–	 The lymphocyte-rich and nodular lymphocyte-

predominante subtype of HL.
zz False-negative diagnosis #2 may be caused by:

–	 A polymorphous background population in HL 
simulating reactive lymphadenopathy: HRS cells 
are misinterpreted as benign blasts (Fig. 15.93).

–	 Suppurative and necrotizing changes mimicking 
lymphadenitis [98].

zz False-positive diagnosis of HL is easily possible:
–	 In cases of virus-induced lymphadenopathy, in 

particular Epstein-Barr virus, comprising lym-
phoplasmacytoid cells and multinucleated blasts 
mimicking HRS cells (Fig. 15.29).

zz Misinterpretation of HRS cells [32, 45].  Sporadic HRS 
cells devoid of an adequate lymphocytic back-
ground, or in combination with a particular back-
ground pattern may lead to a false diagnosis of:
–	 B- or T-NHL with HRS cell-imitating large lymphoid 

blasts.
–	 Metastatic carcinoma of the large-cell type (Fig. 

15.98B).
–	 Metastatic lymphoepithelial carcinoma.
–	 Metastatic malignant melanoma.
–	 Undifferentiated nonepithelial/nonlymphoid 

neoplasms. 
zz Differentiation between classical HL-lymphocyte rich 

variant and nodular lymphocyte predominant HL, 
Table 15.3.2, p. 974.
zz Combined HL and NHL. Several reports in the litera-

ture document the occasional occurence of compo
site (both tumor types in the same lymph node), si-
multaneous (both tumor types in separate lymph 
nodes), and sequential lymphatic tumors (Hodgkin 
lymphoma may follow NHL and vice-versa). The most 
common NHL subtype associated with HL is follicular 
lymphoma [35].
zz HL and liquid-based preparation.  HRS cells usually 

exhibit a smaller size in liquid-based preparations as 
compared with conventional smears (Fig. 15.90).

The following sections focus on the cytological features and 
the relevant immunologic and molecular properties of select-
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ed types of malignant lymphomas that are of major interest 
for cytopathologists. Diagnostic considerations and pitfalls 
are discussed as well. The information is based on our experi-
ence in this field and data from the current literature [83]. The 
various entities are classified and presented according to the 
specifications indicated in the recent 2008 WHO nomencla-
ture [88]. For further information, particularly with respect to 
the variability in immunophenotyping and of genetic abnor-
malities, we refer the reader to the 2008 WHO classification 
book and to specialized sources in the literature.

15.3.2  B Lymphoblastic Leukemia/
Lymphoma [34, 39] (Fig. 15.43)

General Comments 
zz Synonyms: the neoplasm is also referred to as acute  
lymphoblastic leukemia (B-ALL) and precursor B lym-
phoblastic leukemia /lymphoma. 
zz B lymphoblastic leukemia/lymphoma is an aggressive 
neoplasm of B lymphoblasts, i.e., progenitor cells. The 
tumor may present as a sole tumor mass (lymphoblastic 
lymphoma, B-LBL), a lesion with extensive involvement 
of bone marrow, and leukemic disorder (lymphoblastic 
leukemia). Extramedullary involvement occurs frequent-
ly with predilection of the liver, spleen, central nervous 
system, and with involvement of the testes.
zz B-ALL is a disease of childhood: 75% of cases occur in 
children under 6 years of age. In childhood, B-LBL oc-
curs less frequently than lymphoblastic lymphoma of T-
cell lineage. See also Sect. 15.3.12, p. 966.

Microscopic Features 
{{ Size of the immature blasts varies from small to inter-
mediate:

−− Small blasts exhibit fuzzy nucleoli, and a scant cyto-
plasmic rim. 

−− Medium-sized blasts show one or multiple variably 
prominent nucleoli; the distinct cytoplasm is of 
light-blue to grey staining quality. Cytoplasmic 
vacuoles and/or coarse granules are occasionally 
present.

{{ The nuclei consistently exhibit hyperchromasia, a fine-
ly granular condensed and evenly distributed chroma-
tin, and frequently irregular contours and/or convolu-
tions.
{{ Mitotic activity is pronounced.
{{ A focal starry-sky pattern may occasionally be ob-
served.

Caution
Morphologic features of B lymphoblastic neoplasms 
are indistinguishable from those of T lymphoblastic 
lymphomas (see Sect. 15.3.12, p. 966).

Additional Analyses
Immunophenotyping
Variable immunophenotype correlates with the degree of 
lymphoblast differentiation.

−− Immunostaining for CD45 yields variable positivity.
−− Key markers for B-LBL: terminal deoxynucleotidyl trans-

ferase (TdT) shows strong nuclear immunoreactivity, and 
CD10 decorates tumor cells of common B-ALL. CD34 
shows variable immunolabeling.

−− B-cell markers: CD19+, CD79a+, CD22+, PAX5+ (nu-
clear).  CD20 shows variable labeling. 

−− Surface Ig is absent. 
Molecular Genetics

−− Rearrangements: IgH gene in practically all cases and T-
cell receptor gene in the majority of cases.

−− Chromosomal abnormalities: several quantitative (gain 
and loss) and structural (translocations) changes (see spe-
cialized literature).

Differential Diagnosis
zz T-ALL/LBL show variable positivity for many T-cell as-
sociated antigens, in particular CD3 (lineage specific). 
Further CD99+, TdT+, and CD1a+.
zz Burkitt lymphoma is a diagnostic challenge in cases of 
LBL with extensive components of medium sized blasts 
and starry-sky pattern. However, Burkitt lyphoma exhibits 
particular immunophenotypic and genetic characteristics.
zz Acute myeloid leukemia is a diagnostic challenge in cases 
of LBL presenting with medium-sized blasts. However, 
myeloid leukemic cells exhibit positive myeloperoxidase 
reaction and rare positivity for PAX5.

Additional Comments
zz It could be shown that fine needle aspiration is a valuable 
tool in order to detect recurrent ALL/LBL in general 
[101], and testicular recurrence in particular [20]. 
zz Chromosomal abnormalities are in many cases related to 
particular prognostic features.

15.3.3  Small Lymphocytic Lymphoma/
Chronic Lymphocytic Leukemia 
(Figs. 15.44–15.49)

General Comments
zz Small lymphocytic lymphoma (SLL) is a low-grade tumor 
due to abnormal neoplastic proliferation of B cells in the 
peripheral blood, bone marrow, and lymph nodes. Initial-
ly, the tumor cells accumulate in the peripheral blood and 
bone marrow; but the two compartments may occasionally 
become involved only at a later stage of the disease. 
zz SLL is a disease of adults and most patients are over 50 
years old. CLL is the most common type of leukemia of 
adults in Western countries.
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zz The leukemic variant of the disorder is referred to as 
chronic lymphocytic leukemia (CLL) usually infiltrating 
lymph nodes, spleen, and liver. 

Microscopic Features 
{{ Hallmarks: Predominantly small lymphocytes that are 
slightly larger than normal lymphocytes. 

−− The clumped chromatin texture matches that of nor-
mal lymphocytes. 

−− A pronounced centrally located nucleolus occurs in 
about 90% of all nuclei.

−− The nuclei are round, but focal irregularities and 
small indentations are commonly detected by care-
ful microscopic evaluation. 

−− A scant slightly basophilic (MGG) or cyanophilic 
(Pap) cytoplasmic rim is obvious. 

−− The small tumor cells usually show focal dense 
crowding.

{{ The mitotic rate is very low.
{{ If present, tumor proliferation centers provide scat-
tered medium-sized and large cells:

−− Prolymphocytes morphologically mimic SLL cells, 
but the former are obviously larger.

−− Paraimmunoblasts are blastic cells showing irregu-
lar nuclei, finely dispersed chromatin, large central 
nucleoli, and a distinct basophilic cytoplasm.

{{ Occasionally, small lymphocytic lymphoma exhibits 
features of lymphoplasmacytoid differentiation, a tu-
mor variant characterized by considerably more Ig ex-
pression (Fig. 15.46).

Caution
zz Cytologic aspirates of lymph nodes affected by SLL/

CLL, accompanied by tumor proliferation centers, 
yield a mixed cellular pattern that is difficult to dif-
ferentiate from other low-grade NHLs of the mixed 
type, progressive transformation, or reactive lymph-
adenopathy (Fig. 15.47).
zz In liquid-based thin-layer preparations, nucleoli and 

irregularities of the nuclear outline of benign lym-
phocytes occur more frequently and more promi-
nently than in conventional smears. Therefore, one 
should not overvalue these features and provide an 
erroneous diagnosis of small-cell lymphocytic lym-
phoma.

Additional Analyses
Immunophenotyping	

−− Key markers for SLL: typically strong coexpression for 
CD5 and CD23. 

−− CD10− and cyclin D-1−.
−− B-cell markers: CD20+ (slightly positive), CD22+, 

CD79a+.
−− Surface Ig is weakly expressed.

Molecular Genetics	
−− Cytogenetic abnormalities (chromosomal gains and los

ses) are detected in the majority of cases.
−− Trisomy 12 is characteristic.

Differential Diagnosis
zz SLL including cells of tumor proliferation centers should 
be differentiated against: 

−− Other low-grade B-NHL showing CD5-, CD23-, and 
surface immunoglobulines strongly positive.

−− Transformation of CLL into diffuse large-cell lympho-
ma (Richter’s syndrome) exhibiting increased prolif-
erative activity (Ki-67) and chromosomal aberrations 
[10].

−− Benign proliferative lymphadenopathy (it is composed 
of a polyclonal lymphoid population).

zz Metastases of small-cell carcinoma show a typical mor-
phology expressing cytokeratins +, TTF-1+ (primary lung 
cancer), endocrine markers +, and are negative for lym-
phoid markers.
zz Certain types of small round-cell tumors exhibit particular 
cytologic and cytoarchitectural, cytochemical, and immu-
nocytochemical features (see Sect. 12.1.10.2.2, “Wilms 
tumor,” p. 743).

Additional Comments
Certain characteristic chromosomal abnormalities may have a 
great impact on the clinical behavior and the therapy modula-
tion in patients afflicted with small-cell lymphocytic NHL (10).

15.3.4  Lymphoplasmacytic Lymphoma

General Comments
zz Lymphoplasmacytic lymphoma (LPL) is a rare small-cell 
lymphoid tumor with a considerable proportion of cells 
showing plasmacytoid and plasmacytic differentiation. The 
tumor usually involves bone marrow, less frequently lymph 
nodes and spleen. LPL occurs in middle-aged adults.
zz Waldenström macroglobulinemia concerns a patient co-
hort afflicted with lymphoplasmacytic lymphoma inclu
ding tumor involvement of the bone marrow and IgM 
monoclonal gammopathy [66].

Microscopic Features
{{ Hallmark is a pure triple population comprising small 
lymphocytes, plasmacytoid lymphocytes and mature 
plasma cells showing PAS-positive nuclear inclusions 
(Dutcher bodies).
Mast cells and hemosiderin are usually present.
{{ Cells from residual germinal centers may give rise to a 
more variegated cell pattern.
{{ An increased number of clear monocytoid B-cells may 
occasionally be observed.
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Additional Analyses
Immunophenotyping

−− CD5−, CD10−, CD23−.
−− B-cell markers: CD79a+ (strongly positive), CD19+, 

CD20+, and CD22 shows variable positivity.
−− Plasma cell-typical markers: CD138+ and CD38+ are ex-

clusively expressed in plasma cells. 
−− Surface Ig: monotypic, strongly expressed.	
−− Cytoplasmic Ig: monotypic in plasmacytic cells (mainly 

IgM).

Differential Diagnosis
zz Reactive lymphadenopathy is a diagnostic challenge if 
LPL is associated with cells from prominent germinal 
centers of residual benign lymphatic tissue.
zz Marginal zone lymphoma.
zz Small lymphocytic lymphoma/CLL (cytoplasmic Ig is ab-
sent and CD5 immunostaining is positive in SLL).
Small lymphocytic lymphoma is a diagnostic challenge if 
cytoplasmic Ig is absent in LPL. 
zz Any small-cell lymphoma with plasmacytic differentia-
tion.

15.3.5  Plasma Cell Neoplasms

General Comments
zz Plasma cell neoplasms are composed of mature end-stage 
B cells that produce a single uniform, so-called monoclo-
nal Ig (paraprotein or M-protein).
zz Plasma cell neoplasms, which are of cytologic interest, 
encompass plasma cell myeloma, solitary plasmacytoma 
of the bone, and extraosseous plasmacytoma.

15.3.5.1  Plasma Cell Myeloma

Synonyms: multiple myeloma, myelomatosis, Kahler disease.
Myeloma is a bone marrow-based plasma cell neoplasm 

associated with paraprotein in the serum and/or urine. Gen-
eralized bone marrow involvement is a characteristic find-
ing, whereas focal tumor cell masses occur at an early stage 
of the disease. The disease is observed in middle-aged or el-
derly people (average age at diagnosis, 70 years). Children 
are never affected and young adults only rarely. 

15.3.5.2  Solitary Plasmacytoma of the Bone

This is a plasma cell neoplasm that occurs as a localized 
medullary bone tumor; there is no evidence of disseminated 
bone marrow involvement. Most commonly involved bones 
are those having an active hematopoiesis such as vertebrae, 
ribs, and skull. The tumor occurs in middle-aged people, par-
ticularly in males.

15.3.5.3  Extraosseous Plasmacytoma [6]

zz This is a localized plasma cell neoplasm involving tissues 
other than bone marrow. In most cases, it may occur as a 
single extramedullary manifestation, or as a metastasis 
originating from multiple myeloma.
zz Approximately 80% of extramedullary plasmacytomas 
occur in the upper respiratory tract (pharynx, sinuses, and 
larynx), but they may also be found in other sites of the 
body (lymph nodes, soft tissue, breast, thyroid, gastroin-
testinal tract, bladder, central nervous system, and others). 
The average age at diagnosis is 50 years, with a predilec-
tion for males.
zz The anaplastic subtype of extraosseous plasmacytoma has 
a distinctive affinity for the oral cavity and frequently oc-
curs as an HIV-associated tumor [24]. 

Microscopic Features
The cytologic preparations of all afore-mentioned variants of 
plasma cell neoplasms generally demonstrate high cellulari-
ty and broadly similar morphologic features depending on 
the grade of differentiation.

{{ Mature tumor form (Figs. 15.50): The tumor cells are 
practically indistinguishable from mature plasma cells, 
see Sect. 15.1.6, “Cytology of Benign Lymph Nodes,” 
p. 914. Immature plasma cells are occasionally scat-
tered between mature plasma cells.
{{ Immature tumor form (Figs. 15.51–15.53): Immature 
plasma cells display a higher N/C ratio, a more dis-
persed granular chromatin, and usually a more or less 
prominent nucleolus as compared to mature neoplastic 
plasma cells. The eccentric position of the nucleus and 
cytoplasmic plasmacytoid features are quite preserved.
{{ Anaplastic tumor form [49, 78] (Fig. 15.54): Aspirates 
show the typical morphological appearance of a high-
grade blastic non-Hodgkin lymphoma, but some cells 
exhibit plasmablastic/cytic features, including paranuc
lear cytoplasmic clearing.
The predominant population of blasts consists of large 
monomorphic cells with a high N/C ratio. The nuclei 
are round to oval and often marginally located, they 
exhibit coarse unevenly dispersed chromatin and one 
prominent central nucleolus or multiple large nucleoli. 
The cytoplasm is pale blue (MGG) or eosinophilic/am-
phophilic (Pap).
Pronounced mitotic activity and tingible body macro-
phages are generally seen.
Necrotic debris in the background is observed in virtu-
ally all cases.
Tumor cells may aggregate in sheets and clusters.

Cytoplasmic Ig inclusions: The cytoplasm of myeloma cells 
may contain crystallized or condensed Ig. The most common 
phenotypes of Ig inclusions are mentioned below:
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−− Accumulation of multiple grape-like arranged inclusions, 
they are sharply outlined, homogeneously structured, and 
stain pale blue.

−− Red-staining single refractile round bodies (Russell bo
dies) that may entirely occupy the cytoplasm.

−− Crystalline rods (Fig. 15.55). Most of these elements may 
also be seen in the cytoplasm of benign and reactive plas-
ma cells.

Additional Analyses (Fig.15.56)
Immunophenotyping
Similar immunocytochemical patterns exhibit plasma cell 
myeloma, solitary plasmacytoma of the bone, and extraosse-
ous plasmacytoma.

−− CD45 in most cases is negative. 
−− CD5−, CD10 shows variable positivity, CD56+.
−− B-cell markers: CD19−, CD20 shows variable positivity, 

CD79a+.
−− Plasma cell-associated markers: CD38+, CD138+, MUM-

1+. Cyclin D-1 shows variable positivity.
−− Surface Ig: nearly absent. 
−− Cytoplasmic Ig: monotypic, strongly expressed (IgG > A 

> D >> M).
Molecular Genetics
Similar molecular patterns exhibit plasma cell myeloma, 
solitary plasmacytoma of the bone, and extraosseous plas-
macytoma.

−− Antigen receptor genes: heavy and light chain restriction 
(Ig heavy chain and κ/λ light chain gene rearrangement).

−− Chromosomal abnormalities: numerical and structural in 
the majority of the cases, in particular: t(4;14) (p16.3;q32). 
t(11;14) (q13;q32) represents translocation of cyclin D1 
oncogen.

Differential Diagnosis [78]
zz A plasma cell neoplasia composed of a thoroughly mature 
tumor cell population must be distinguished from benign 
plasma cell hyperplasia. Hence, the diagnostic consider-
ation strongly depends on the clinical, laboratory, and ra-
diologic results.
zz Plasma cell neoplasias showing a mixed population in-
cluding tumor cells with plasmacytoid features and/or nu-
merous blasts could mimic the following lesions:

−− Reactive lymph node with germinal centers and prolif-
eration of the plasma cell-line, such as infectious 
mononucleosis. But reactive lymphadenopathy shows 
the whole lymphocyte maturation sequence, strong 
CD45 and CD20 positivity, and polyclonal Ig expres-
sion.

−− Marginal zone lymphoma with pronounced plasma-
cytic differentiation. It is particularly important in this 
setting to distinguish between extranodal marginal 
zone B-cell lymphoma of the MALT type and extraos-
seous plasmacytoma.

−− Burkitt lymphoma. However, the cells of this tumor 
entity lack plasmacytoid cell features and they are im-
munocytochemically positive for CD20 and PAX-5, 
and negative for CD138.

−− Plasmablastic subtype of diffuse large B-cell lympho-
ma: A tumor entity that expresses IgM/A and is associ-
ated with distinct clinical features (affinity to the oral 
cavity, HIV-association, etc.).

−− Immunoblastic lymphoma. Immunocytochemistry 
should reliably distinguish between plasma cell neo-
plasm and immunoblastic lymphoma. Cells of the lat-
ter are CD20-positive and CD138-negative.

−− Large-cell carcinoma. The tumor cells of plasmablastic 
and pleomorphic plasma cell neoplasms often aggre-
gate in sheets and clusters, strongly mimicking undif-
ferentiated carcinoma. Immunocytochemical work-up 
readily solves the diagnostic problems: carcinoma cells 
express cytokeratins and at best lineage-specific anti-
gens, but they do not show positivity for B-cell mar
kers, plasma cell-specific immunomarkers, and Ig.

Caution
Plasmacytoma of the plasmablastic and pleomorphic 
subtype may raise diagnostic confusion with carcino-
ma if the tumor cells are arranged in pseudoepithelial 
clusters and sheets. This misinterpretation most likely 
occurs if the plasma cell tumor is extramedullary local-
ized.  An appropriate panel of immunocytochemical 
stains should be applied for diagnostic purposes cover-
ing epithelial, lymphoid, and plasma cell markers.

15.3.6  Follicular Lymphoma (Figs. 15.57–15.64)

General Comments and Definitions
zz Follicular lymphoma (FL) is a lymphatic tumor composed 
of follicular (germinal center) B cells expressing a homo-
geneous immunophenotype.
zz FL accounts for about 20% of all lymphomas, the highest 
incidence occurs in the United States and in Western Eu-
rope. The disease rarely affects individuals in the first and 
second decades of their lives and has the highest inci-
dence in adults whose average age is 60.
zz FL typically involves lymph nodes, spleen, and bone mar-
row. Primary involvement of extranodal sites may occa-
sionally occur, mainly affecting the skin, gastrointestinal 
tract, breast, and testes.
zz Variants of FL:
1.	 Lymphoma with follicular architecture: Tumoral folli-

cle center cells (centrocytes and centroblasts) forming 
distinct or partial follicles that are readily recognized in 
paraffin sections.

2.	 Diffuse large B-cell lymphoma: Follicular tumors that 
reveal histologically diffuse areas of centroblasts, and 
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tumors that display a diffuse growth pattern composed 
of neoplastic centroblasts and centrocytes. 

zz A follicular pattern is an exclusive histologic criterion 
[17]. In spite of this handicap, FLs can cytologically be 
recognized or at least suggested with a high degree of ac-
curacy by their characteristic biphasic cell component.
zz The majority of follicular lymphomas are grade 1–2 (80–
90% in different series). Grades 1, 2, and 3a follicular 
lymphomas are regarded as being low-grade tumors with 
indolent clinical behavior (incurable disease). Thus, low-
grade FLs are usually treated with a more conservative 
therapeutic schedule. However, transformation into se
condary high-grade lymphoma of the centroblastic type is 
frequent.
zz High-grade FLs (grade 3b) have a more aggressive course 
and are treated with aggressive chemotherapeutic schemes 
(potentially curable disease).

Caution
Follicular structures are not really recognizable in cyto-
logic smears of FL.

Cytologic Grading [1, 27, 50, 52] (Figs. 15.57 vs 15.62)
The grading system as applied for follicle center cell lympho-
mas in histology is not fully adaptable to cytologic prepara-
tions since cytology does not provide architectural informa-
tion. It has been proposed and widely accepted that cytological 
grading is based on microscopic evaluation of the tumor cell 
type (cytes vs blasts). Depending on the method applied, the 
threshold values range between 10% and 20% blast cells for 
low-grade NHL, and between 20% and 40% blast cells for 
high-grade lymphoma in relation to the whole tumor cell pop-
ulation [27, 104]. The highest accuracy for cytologic grading 
has been reached for low-grade NHLs, in comparison with the 
histologic grading results in the corresponding tumors. 

Microscopic Features
Smears of follicular lymphomas are typically composed of a 
dual cell pattern comprising centroblasts and centrocytes in 
which the centrocytes usually predominate, but centroblasts 
are present as well. The number of mitoses depends on the 
proportion of the blastic transformed lymphoid cells.
Centrocytes 

{{ The small cell component of FL consists of lymphoid 
cells exhibiting a variable nuclear shape such as angu-
lated, cleaved, intended, twisted, or elongated.
{{ The nuclear chromatin may occasionally be coarse, but 
in the majority of the nuclei it is fine, granular, and 
densely packed, giving the nuclei a hyperchromatic ap-
pearance.
{{ Nucleoli are frequently seen but they are inconspi
cuous.
{{ The cytoplasm is scant, dense, and pale.

Centroblasts
{{ Centroblasts are large cells, two to five times the size 
of normal lymphocytes. Their nuclei are vesicular with 
either cleaved or noncleaved contours showing dis-
persed chromatin. 

−− The noncleaved cell type has two or three distinct 
nucleoli typically located close to the nuclear mem-
brane. 

−− The cleaved cell type shows irregularly cleaved and 
lobated nuclei and rather indistinct nucleoli.

{{ The cytoplasm is scant and basophilic but not as in-
tensely stained as in immunoblasts.

Starry-sky macrophages and epithelioid cells may be present 
(Figs. 15.60 and 15.63). The latter usually appear in a nodu-
lar arrangement. 

Additional Analyses [28] (Fig.15.65)
Immunophenotyping	

−− CD45+.
−− CD5−, CD10+, CD38 (weak expression), CD43−. 
−− B-cell markers: CD19+, CD20+, CD22+, CD79a+.
−− Specific gene products: Bcl-2+, Bcl 6+.
−− Surface Ig: monotypic. 

Molecular Genetics	
−− Antigen receptor genes: heavy and light chain restriction.
−− Chromosomal abnormalities: translocation t(14;18) 

(q32;q21) represents Bcl-2 gene rearrangement that is 
characteristic for FL.

Additional Comments
zz Bcl-2 protein is expressed in the vast majority of the grade 
1 and grade 2 follicular lymphomas, but only in about half 
of the grade 3 follicular lymphomas. The reported results 
concerning FLs exhibiting the highest Bcl-2 expression 
are variable [47, 80].
zz Translocation t(14;18) can be detected in up to 90% of the 
low-grade (Grade 1-2) follicular lymphomas.
zz Identical immunocytochemical and molecular genetic 
features can also be found in diffuse large B-cell lym
phomas of germinal center origin (GCB-type of diffuse 
large B-cell lymphoma), however at a much lower fre-
quency.
zz It must be assumed that FISH is the most efficient method 
for detecting chromosomal translocations.

Caution
zz It can be difficult to distinguish between small blas-

tic cells and enlarged cytes exhibiting pronounced 
nucleoli. 
zz Smears of follicular lymphomas displaying a consi

derable proportion of centroblasts (> 20%) are diffi-
cult to classify and to grade precisely by cytology 
alone.
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zz In FNAB specimens, the identification of follicle-de-
rived large B-cell lymphomas is only possible by iden-
tifying the immunocytochemical characteristics, and 
the chromosomal translocation t(14;18) by FISH [28] 

Differential Diagnosis
zz Reactive lymphadenopathy (LPD) may strongly mimic 
low-grade follicular lymphoma (Figs. 15.59 and 15.60). 
However, the overall cytologic pattern in LPD is more 
heterogeneous with various stages of transformation of 
the follicle center cells and plasma cells as well as tingi-
ble-body macrophages. Nuclear cleaving and nucleoli are 
less pronounced in transformed cells of reactive lymphoid 
lesions as compared with tumor cell nuclei of FL. In con-
trast to FL, LPD is further characterized by polyclonality 
of the lymphoid population and by the absence of chro-
mosomal abnormalities [41]. Negative Bcl-2 expression 
of reactive B and T cells (detected by IC, FC, or molecular 
assays) is also suitable for primary differentiation bet
ween reactive hyperplasia and NHL. 
zz Mantle cell lymphoma is often difficult to differentiate 
cytologically from follicular lymphoma, due to the stri
king morphologic similarity between mantle cells and 
centrocytes (matching nuclear size and angulated and 
twisted tumor cell nuclei) (Fig. 15.61). 
An accurate diagnostic result requires immunophenotyping 
and cytogenetic studies: mantle cell lymphoma shows a 
distinct immunophenotype (CD5+, CD10−, cyclin D1+), 
Bcl-6 negativity, and cyclin D1 positivity, the latter due to 
the specific chromosomal translocation t(11;14) [77] 
Further information is provided in Sect. 15.3.7, below.

15.3.7  Mantle Cell Lymphoma 
(Figs. 15.66–15.69)

General Comments
zz Mantle cell lymphoma (MCL) is a B-cell neoplasm, com-
posed of monomorphic small to medium-sized lymphoid 
cells with characteristic nuclear shapes. Distinguishing 
between MCL and other types of small cell non-Hodgkin 
lymphomas can be difficult by cytology. MCL takes a 
more aggressive course in comparison with other small-
cell NHLs; the median survival time is 3–5 years.
zz MCL comprises up to 10% of all non-Hodgkin lympho-
mas. It is encountered in middle-aged to older individuals 
and has a male predilection.
zz Lymph nodes, spleen, bone marrow, and peripheral blood 
are the most common sites of involvement.

Microscopic Features
{{ Hallmarks of classic MCL: 

−− Aspirates are composed of a monomorphous lym-
phatic population. 

−− The tumor cells are small to medium-sized, exhibi
ting moderate and pronounced irregularities of the 
nuclear outline. 

−− The nuclei are angulated, cleaved, and twisted in a 
similar fashion as compared to centrocytes of fol-
licular lymphoma (Fig. 15.61). 

−− The nuclear chromatin is finely dispersed and the 
nucleoli are inconspicuous.

−− Transformed neoplastic cells such as centroblasts 
and paraimmunoblasts are absent.

{{ Apoptotic tumor cells generally occur in large numbers.
{{ Scattered histiocytes and epithelioid histiocytes may 
be seen.

Additional Analyses [8, 9] (Figs. 6.1., 15.68, 15.69)
Immunophenotyping	

−− CD45+.
−− CD5+, CD10−, CD23−, CD43+.
−− B-cell markers: CD20+, CD22+.
−− Specific gene products: cyclin D-1+ (nuclear), SOX-11+.
−− Surface Ig: monotypic (λ > κ). 

Molecular Genetics	
−− Antigen receptor genes: light chain restriction.
−− Chromosomal abnormalities (Fig. 6.1): translocation 

t(11;14) (q13;q32) represents cyclin D-1 gene rearrange-
ment that is characteristic of MCL.	

Additional Comments 
Generally, mantle cell lymphoma is not graded, but prolifera
tive activity (mitotic rate) is the most important prognostic 
factor and has an impact on therapy modulation. Immuno
cytochemistry is best used to assess the proliferation frac-
tion in cytologic specimens; proliferative activity is defined 
by a proliferating cell nuclear antigen labeling index (MIB-
1).

Differential Diagnoses
Both classical MCL and MCL subtypes may give rise to di-
agnostic challenges.
zz Tumor cells of classical MCL obviously share morpho-
logical features with the centrocytes of FL, but the dual 
cell pattern of FL comprising centrocytes and centroblasts 
is absent in MCL.
zz The small-cell variant of MCL mimics small lymphocytic 
lymphoma (see Sect. 15.3.3, p. 955).
zz MCLs exhibiting foci composed of large monocytoid B-
cell-like elements (abundant pale cytoplasm) may mimic 
marginal zone B-cell lymphoma or small lymphocytic 
lymphoma/CLL associated with proliferation centers.
zz The blastoid variant of MCL resembles lymphoblastic 
NHL (Sect. 15.3.2, p. 955), both revealing pronounced 
mitotic activity. Apoptosis is less pronounced in lympho-
blastic NHL as compared to MCL.
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zz The pleomorphic subtypes of MCL consist of pleomor-
phic, large tumor cells with irregular nuclei, large nucleo-
li, and broad cytoplasm. Diagnostic considerations in-
clude diffuse large-cell lymphomas of the centroblastic 
variant and undifferentiated nonlymphoid neoplasms.

15.3.8  Marginal Zone Lymphoma 
(Figs. 15.70 and 15.71)

General Comments [90]
zz Marginal zone B-cell lymphomas (MZL) are tumors of 
the marginal zone B cells of secondary lymph follicles 
and Peyer patches. MZLs are related to predetermined 
cells at different sites of the body and are suspected of be-
ing associated with chronic antigenic stimulation by mic
robial pathogens and/or autoantigens. The relevant cells 
of origin are mainly localized in lymphoid organs such as 
spleen and lymph nodes, and in nonlymphoid organs 
where they give rise to mucosa-associated lymphoid tis-
sue (MALT).
zz Marginal zone lymphomas are relatively uncommon neo-
plasms accounting for approximately 2–4% of all B-cell 
lymphomas in adults.
zz Most of the MZLs occur in adults, with a median age of 
60 years.

15.3.8.1  Categories of Marginal Zone 
Lymphomas

zz MZLs are categorized into three groups depending on the 
site of involvement [88]:
1.	 Extranodal MZL of the MALT type.

MALT lymphoma is the most frequent subtype of 
MZL, accounting for 50–70% of all MZLs.

−− Several autoimmune disorders, such as Hashimoto 
thyroiditis, myoepithelial sialadenitis (MESA) with 
or without systemic Sjögren‘s syndrome, and lym-
phoid interstitial pneumonitis have been related to 
an increased risk of MALT lymphoma.

−− Helicobacter pylori is the best-characterized micro-
bial organism associated with MALT lymphoma, 
namely lymphoma affecting gastric mucosa. Other 
chronic infections are susptected of playing a pos-
sible pathogenetic role in the acquisition of lym-
phatic tissue in various organs and subsequent ma-
lignant transformation [90].

2.	 Splenic MZL.
Splenic MZL accounts for 20% of all MZLs.

3.	 Primary nodal MZL (with or without monocytoid B cells).
Nodal MZL is the least frequent lesion in this tumor 
group and accounts for about 10% of all MZLs.

zz Splenic and nodal MZL accounts for less than 1% of all 
non-Hodgkin lymphomas.

zz Patients affected with extranodal (MALT) and splenic 
MZL usually present with an indolent course of their dis-
ease, unlike patients with nodal MZL, which can show 
more aggressive progress.
zz MZLs display a broad morphological spectrum concern-
ing both histologic growth pattern and heterogeneous cel-
lular composition. This variability is independent of the 
anatomical site of MZL.
zz All three categories of MZLs share immunophenotypic, 
genetic, and chromosomal similarities, even though nodal 
and extranodal lesions are more akin to each other than to 
splenic tumors.
zz Difficulties distinguishing between MZL and other low-
grade lymphomas and benign reactive lymphoprolifera-
tion, together with the rarity of this tumor entity, hamper 
the use of FNAB as an initial diagnostic test. Consequent-
ly, cytologic findings are sparsely discussed in the cyto-
logic literature [16, 53].

Caution
Nodal dissemination of a MALT lymphoma should be 
ruled out before assessing a diagnosis of primary nodal 
MZL.

Microscopic Features [16, 53]
{{ Hallmarks favoring MZL include first and foremost a 
heterogeneous cellular pattern with predominance of a 
small and medium-sized lymphoid cell population. 
The classic marginal zone B cells express lymphocyt-
oid and monocytoid features: 

−− Centrocytoid features are expressed by irregularly 
shaped nuclei (akin to centrocytes); the cells show 
dispersed chromatin, indistinct nucleoli, and a more 
or less abundant cytoplasm. 

−− Monocytoid appearance of the tumor cells is caused 
by a wide pale cytoplasm. 

−− Plasmacytoid differentiation comprises a greater 
amount of eccentric, densely structured, and baso-
philic cytoplasm. 

−− Nuclear indentations, cleaves, and grooves of all 
cell variants mentioned above may be obscured by a 
dense distribution of the chromatin.

{{ Transformed cells in various stages.
{{ Variable proportions of plasma cells, histiocytic aggre-
gates, and tingible body macrophages may be encoun-
tered.
{{ MZL in the parotid gland: Epithelioid granulomatous 
reaction may occur in FNABs of salivary gland MALT-
type MZL [96].
{{ MZL in lymph nodes (Fig. 15.71): Plasmacytoid or 
plasmacytic differentiation, and large transformed cells 
with a high mitotic rate are common findings in nodal 
MZL. Cellular heterogeneity seems to be more pro-
nounced in nodal MZLs as compared to extranodal tu-
mor manifestations [93].
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Additional Analyses
Immunophenotyping [46]	

−− CD5−, CD10−, DBA44 exhibits variable immunopositi
vity. 

−− CD11c shows variable positivity and is particularly ex-
pressed in splenic MZL.

−− CD19+, CD43 shows variable positivity, cyclin D-1−.
−− B-cell markers: CD20+, CD79a+.
−− Marginal zone cell-associated antigens: CD21+, CD23+, 

CD25+, CD35+.
−− Surface Ig: monotypic (typically IgM).

Molecular Genetics	
−− Antigen receptor genes: heavy and light chain restriction.
−− Chromosomal abnormalities:

−− t(11;18) (q21;q21) API2-MALT 1 fusion gene; it is a 
characteristic translocation for MZL but variable in re-
lation to the primary tumor site.

−− t(1;14) (p22;q32) BCL10-IgH.
−− Trisomy of various chromosomes is not uncommon but 

nonspecific.

Additional Comments
zz All three categories of marginal zone B-cell lymphomas 
share immunophenotypic, genetic, and chromosomal 
pecularities, with exceptions.
zz The frequency at which the chromosomal translocations 
and trisomies occur varies broadly depending on the pri-
mary site of the tumor [88]. Recent cytogenetic studies 
have shown that translocation t(11;18) is a recurring ab-
normality in extranodal MALT-type marginal zone B-cell 
lymphoma; the translocation has so far not been reported 
in nodal or splenic MZL.
zz Currently, a specific marker for MALT lymphoma does 
not exist.

Caution
A monoclonal B-cell population is detected by mole
cular genetic methods in more than 50% of all salivary 
glands affected by lymphoepithelial sialadenitis with-
out clinical and histologic evidence of malignant de-
generation [3, 11, 91]. 
Accordingly, establishing the clonality of a lymphoid 
population by immunocytochemistry, flow cytometry, 
or molecular genetic methods may produce a false-
positive tumor diagnosis in cytology samples of salivary 
glands.

Differential Diagnosis
zz A polymorphous cell pattern with the typical individual 
cell features may be highly suggestive of MALT lympho-
ma in FNABs from extranodal lymphoid disorders. But 
the same pattern will pose many more difficulties differ-
entiating between MZL and reactive lymphadenopathy 
when found in FNABs of lymph nodes (Fig. 15.70). Phe-

notypic and/or genotypic clonality analyses are crucial to 
reach an accurate diagnosis.
zz CD5 and CD10 are important immunocytochemical 
markers distinguishing between MZL and other B-cell 
NHLs of the small-cell type. In contrast to MZL, small 
lymphocytic lymphoma exhibits CD5 positivity while 
CD10 positivity favors FL.
zz MZL with marked plasma cell differentiation may mimic 
plasmacytoma [44].
zz Mantle cell lymphoma may share strong cytologic over-
lap with MZL, but the latter lacks expression of CD5 and 
cyclin D1 [60].

15.3.9  Hairy Cell Leukemia (Fig. 15.72)

General Comments
zz Hairy cell leukemia (HCL) was originally referred to as 
histiocytic leukemia, malignant reticulosis, and leukemic 
reticuloendotheliosis.
zz HCL is a low-grade neoplasm of small B lymphoid cells. 
The tumor involves peripheral blood, bone marrow, and 
spleen [58, 71], but tumorous infiltrates may also occur in 
other organs, particularly in the liver and lymph nodes 
[56]; the latter are usually affected in advanced disease.
zz The patients affected with HCL are middle-aged, with few 
exceptions. The disease is almost absent in children.

Microscopic Features [58, 71]
{{ Hallmarks: 

−− The lymph node aspiration smears show a monoto-
nous population of small atypical lymphoid cells.

−− The cytoplasm is abundant and pale. A proportion of 
the tumor cells exhibit thin, hair-like cytoplasmic 
protrusions and projections (villi) in a circumferen-
tial mode.

{{ The nuclei are oval or bean-shaped. 
{{ The chromatin is more or less homogeneous, unlike the 
coarse clumping in normal lymphocytes.
{{ Nucleoli are indistinct or absent.

Additional Analyses (Fig. 15.72B)
Cytochemistry	
Tartrate-resistant acid phosphatase(TRAP) is a characteristic 
biochemical marker for HCL but it shows variable positivity.
Immunophenotyping	

−− Typical CD markers: CD11c+, CD19+, CD25+. 
−− CD5−, CD10−, CD43−, cyclin D-1 shows variable posi-

tivity.
−− Key markers for HCL:

−− Annexin A1+, TRAP+, CD103+, DBA44+.
−− MIB-1 near zero is a very typical feature for this tumor 

entitity.
−− B-cell markers: CD20+, CD22+.
−− Surface Ig: monotypic, strongly positive. 
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Molecular Genetics
Antigen receptor genes: VH genes are present in the majority 
of cases.

Additional Comments
zz Typically, all cases of HCL will comprise at least a few 
cells with evidence of strong granular tartrate-resistant acid 
phosphatase (TRAP) positivity. Cytochemical TRAP-posi-
tivity is established using air-dried unfixed slide specimens.
zz TRAP immunoreactivity has a high specificity and sensi-
tivity in the diagnosis of HCL. Please note that weak 
staining has no diagnostic value.
zz Annexin A1 (ANXA1) is an extremely useful marker for 
diagnostic purposes in this setting as it is not expressed in 
any B-cell lymphoma other than HCL. But ANXA1 can 
also be expressed by myeloid cells and T lymphocytes.
zz CD123 has been found to be a useful marker for cells of 
classical hairy cell leukemia [21].

Differential Diagnosis
zz Splenic marginal zone lymphoma with villous lympho-
cytes and some uncommon clonal small B-cell lymphoid 
disorders of the spleen share a villous cytology. The cells 
of splenic small B-cell lymphomas with villous lympho-
cytes lack cytochemical expression of TRAP and the im-
munostain pattern is different as compared to hairy cell 
leukemia [21, 88]. 
zz Distinguishing between HCL and other small-cell neo-
plastic lymphoproliferative disorders such as chronic 
lymphocytic leukemia, T-cell prolymphocytic leukemia, 
follicular lymphomas, and mantle cell lymphoma (in leu-
kemic phase) is possible using clinical, immunocytologic, 
moleculargenetic, and definitely morphologic criteria.
zz Rare variants (prolymphocytic, blastic, and others) of 
HCL may be difficult to distinguish from other non-Hodg-
kin lymphomas (lymphoblastic lymphoma, Burkitt lym-
phoma, diffuse large-cell NHL, etc.).

15.3.10  Diffuse Large B-cell Lymphoma, 
Not Otherwise Specified

General Comments
zz Diffuse large B-cell lymphoma is a largely heterogeneous 
tumor group comprising variants that are defined by mor-
phological, immunophenotypical, and molecular features, 
or by distinct clinical characteristics. These tumor sub-
types are listed in the 2008 WHO lymphoma classifica-
tion, p.234 [88]. 
zz In the current chapter, we address only the main variants 
of the large group of diffuse large B-cell lymphomas, 
hereafter referred to as DLBCL. 

zz DLBCL is a malignant lymphoma composed of large B 
lymphoid cells; a particular cytoarchitectural pattern is 
absent. Cellular and nuclear size is equal to or exceeds 
normal histiocytes/macrophages.
zz This tumor group encompasses up to 30% of all adult 
non-Hodgkin lymphomas in Western countries and still 
has a higher percentage in developing countries. The dis-
order commonly affects elderly people with higher rates 
among men. DLBCL may present as a nodal disorder or 
extranodal mass. The most frequently affected extranodal 
sites include gastrointestinal tract, bones, salivary glands, 
thyroid, and kidney.
zz DLBCL usually arises as a primary tumor, but it may also 
appear as a progressive disorder of primarily low-grade 
lymphomas such as small lymphocytic lymphoma, follicu-
lar lymphoma, and Hodgkin lymphoma, among others. 
zz The etiology of this tumor type is not clear, but immuno-
deficiency is an established significant risk factor.

Microscopic Features
The cytomorphology of DLBCL exhibits broad variability. 
The most common variants distinguished in the 2008 WHO 
classification include:
DLBCL, centroblastic variant (Figs. 15.73–15.76)

{{ The tumor is composed of medium-sized and large 
lymphoid blastic cells, the overall pattern is monoto-
nous (>90% centroblasts); however, a polymorphic ap-
pearence may occur due to the admixture of immuno-
blasts.
{{ The nuclei are round and vesicular, but cleaving and 
multilobation can occasionally predominate.
{{ The chromatin is fine, densely packed, and evenly dis-
persed. 
{{ At least two conspicuous nucleoli are placed at the in-
ner surface of the nuclear membrane.
{{ The cytoplasm is scanty, either vacuolated or basophilic.

DLBCL, immunoblastic variant (Fig. 15.77)
{{ Immunoblasts dominate the cellular composite 
(>90%).
{{ The nuclei are round, showing indistinct irregularities.
{{ The distribution of chromatin is similar to that seen in 
centroblasts.
{{ A single large and round nucleolus is centrally located.
{{ The cytoplasm is readily recognized as a broad, deep-
basophilic rim (cyanophilic in Pap-stain).
{{ Plasmacytoid differentiated blasts are present in a 
higher percentage of all cases.

DLBCL, anaplastic variant (Fig. 15.78)
{{ Large and oversized round to polyhedral cells are typi-
cal for the anaplastic tumor variant.
{{ The tumor cells may occur in crowded aggregates, co-
hesive sheets, or compact clusters, and occasionally 
even in papillary formations.
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{{ The nuclei are large, pleomorphic, and bizarre.
{{ The chromatin may be finely dispersed or accumulated 
in coarse clusters.
{{ The cytoplasm is usually abundant, vacuolated, or more 
densely structured, and fading away at the periphery.

Additional Analyses
Immunophenotyping

−− B-cell markers: CD19+, CD20+, CD22+, CD79a+.
−− Immunostaining is variable for CD10, CD30, Bcl-6, 

MUM-1, and FOXP1 according to different subtypes 
(germinal center B-cell-like (GCB) DLBCL vs activated 
B-cell-like (ABC) DLBCL). 

−− Proliferation index: >40% to nearly 100% using Ki67/
MIB-1 (nuclear positivity).

−− Surface and/or cytoplasmic Ig: monotypic positive in up 
to 80% of the cases.

Molecular Genetics	
−− Antigen receptor genes: Ig heavy and light chain restric-

tion.
−− Chromosomal translocations: Bcl-2, Bcl-6, and c-MYC.

Additional Comments
The impact of gene expression profiling, other molecular ge-
netic abnormalities, and cellular immunophenotypes for sub-
typing and prognostication of DLBCLs are discussed in spe-
cialized sources [88], as is the role of FNAB in this setting. 

Differential Diagnosis
zz DLBCLs that are characterized by a medium-sized cell 
population may be confused with other non-large cell 
blastic lymphoid malignancies such as Burkitt lymphoma, 
mantle cell lymphoma with blastoid features, medium-
sized lymphoblastic lymphoma, and myelo-monocytic 
leukemic infiltrates. DLBCL express neither cyclin D1 
nor myelogenic cell markers.
zz Admixture of numerous benign T lymphocytes or histio-
cytes is a well-known phenomenon in a certain percent-
age of DLBCLs (Fig. 15.75). In this setting, diagnostic 
considerations include:

−− Histiocyte-rich large B-cell lymphoma or true T-cell 
lymphoma (in general, the former is a highly aggres-
sive lymphoma) [92].

−− Peripheral T-cell non-Hodgkin lymphoma.
−− Hodgkin lymphoma (foremost the lymphocyte-pre-

dominant subtype).
−− A hyperplastic T-cell population interspersed with sin-

gle nonlymphoid neoplastic cells such as carcinoma, 
melanoma, and others.

−− Primary or metastatic lymphoepithelial carcinoma in 
FNABs from extranodal soft tissue masses and lymph 
nodes, respectively.

−− Reactive lymphoid disorder comprising abundant T-
cell hyperplasia.

zz The DLBCL-centroblastic variant with a considerable 
proportion of immunoblasts, plasmacytoid cells, and 
small lymphocytes may mimic reactive lymphoid hyper-
plasia with a pronounced plasmacellular component such 
as infectious mononucleosis (Fig. 15.76).
zz The immunoblastic variant of DLBCL is difficult to dif-
ferentiate from plasmablastic DLBCL and immature plas-
ma cell myeloma by cytologic features alone.
zz The anaplastic variant displays morphologic overlap with 
anaplastic large-cell lymphoma (a disorder of cytotoxic T 
cells) and anaplastic kinase protein (ALK) positive large 
B-cell lymphoma. Both tumors have different biological 
and clinical properties compared to DLBCL. 
zz Furthermore, the anaplastic subtype of DLBCL can 
strongly mimic undifferentiated large-cell carcinoma, ma-
lignant melanoma, and lymphocyte-depleted Hodgkin 
lymphoma, in cytologic specimens exhibiting crowding 
and clustering of the lymphoid blasts. A basic immunocy-
tochemical work-up (e.g., CD45, CD20, CD3 vs MNF116 
and melanoma-associated antigens) should be performed 
on any cytological specimen that contains large pleomor-
phic blastoid cells (Fig. 15.78).

Caution
zz DLBCL with a pronounced admixture of T lympho-

cytes and/or histiocytes may be misinterpreted as 
benign lymphoproliferative lesion; or the scattered 
tumor cells are obscured, hampering correct identifi-
cation and conclusive tumor diagnosis.
zz The polymorphic variant of centroblastic DLBCL 

comprising high proportions of lymphocytes, immu-
noblasts, and plasmacytoid cells can easily lead to a 
misdiagnosis of EBV-induced reactive lymphade-
nopathy (mononucleosis infectiosa), and vice versa.
zz The anaplastic variant of DLBCL can strongly mimic 

undifferentiated carcinoma and other undifferenti-
ated malignancies, including malignant melanoma. 
Differentiation is easily achieved by an appropriate 
immunocytochemical evaluation.

15.3.11  Burkitt Lymphoma 
(Figs. 15.79 and 15.80)

General Comments
zz Burkitt lymphoma (BL) is a highly aggressive peripheral 
B-cell lymphoma that is predominantly composed of me-
dium-sized blastic cells of germinal center cell origin. The 
tumor may arise in lymph nodes and in extranodal sites; it 
rarely presents with leukemia.
zz BL shows broad variation in morphologic, biologic, and 
clinical features; there exists no diagnostically specific 
parameter.
zz Three variants of BL differ for clinical purposes:
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1.	 Endemic BL occurs most of all in Africa and is the most 
common malignant tumor in the pediatric population 
of the equatorial area. The incidence peak is reached in 
the first decade of life. Jaws and other facial bones are 
affected by this tumor in about 50% of cases; another 
predilection site is the abdomen (with or without in-
volvement of the jaw). Epstein-Barr virus (EBV) 
DNA/RNA is detected in tumor cells of endemic 
Burkitt lymphomas in up to 90% of cases.

2.	 Sporadic BL is encountered throughout the world, 
mainly affecting children and young adults. Tumor in-
cidence in Western Europe and in the United States is 
low, accounting for 1–2% of all lymphomas, but BL 
accounts for about 50% of all childhood lymphomas. 
The majority of sporadic BLs manifests as an abdomi-
nal mass with the most frequent primary site in the ile
ocecal region. Primary tumor manifestation in the fa-
cial bones is rare. EBV positivity is detected in roughly 
30% of sporadic Burkitt lymphomas.

3.	 Immunodeficiency-associated BL is primarily seen in 
HIV-positive patients, mainly affecting lymph nodes, 
and BL may occur as the initial manifestation of ac-
quired immunodeficiency syndrome (AIDS). A few 
cases of Burkitt lymphoma arising in organ transplant 
recipients are documented in the literature [26].

Caution
zz The vast majority of nonendemic Burkitt lymphomas 

present with an abdominal tumor mass, affecting 
children and young adults.
zz BL associated with HIV infection can occur as the ini-

tial manifestation of AIDS.
zz In addition to the manifold clinical manifestions, 

Burkitt lymphomas reveal a considerable variability 
in their morphologic spectrum. Therefore, FNAB di-
agnosis of BL requires the whole battery of cytomor-
phologic, immunocytochemical, and molecular ge-
netic tests.

Microscopic Features [94]
The classical BL cytologic features can be observed in all 
three above-mentioned variants of BL:

{{ The cells are medium-sized, giving rise to a diffuse 
monotonous pattern in cytologic smears. Cell aggre-
gates rarely occur, but the tumor cells show a tendency 
to cohesiveness throughout the smear.
{{ The nuclei are round, showing occasional indentations 
with dispersed granular and clumped chromatin. 
{{ The nucleoli occur multiply, centrally, or paracentrally 
situated, basophilic, and usually inconspicuous.
{{ The cytoplasm is medium-sized, deeply basophilic 
(dense and cyanophilic in Pap stain), and frequently 
shows small and sharply outlined vacuoles containing 
lipids.

{{ A striking starry-sky pattern (numerous tingible body 
macrophages) is usually present but not diagnosis-spe-
cific.
{{ Exceptionally large numbers of mitotic figures are en-
countered in most cases together with a high fraction of 
apoptotic cells.
{{ A granulomatous reaction occurs frequently and can 
occasionally be very pronounced.

Variants of BL with their cytologic manifestations:
{{ Tumors composed of cells with eccentric nuclei, baso-
philic cytoplasmic bodies, and one distinct centrally 
placed nucleolus are referred to as BL with plasmacy-
toid differentiation.
{{ Tumors exhibiting more cellular pleomorphism and 
large nucleoli have been termed atypical BL.

Additional Analyses [94] 
Immunophenotyping	

−− Key markers for BL: CD10+, Bcl-6+, Bcl-2 shows vari-
able positivity. 

−− CD5−, TdT−.
−− B-cell markers: CD20+, CD19+, CD22+.
−− Proliferation index: nearly 100% using Ki67/MIB-1 (nu-

clear positivity).
−− Oncogen LMP1-EBV+ (latent membrane protein 1 onco-

gene of Epstein-Barr virus) is characteristic for the en-
demic BL.

−− Surface Ig: rarely monotypic expression (typically IgM).
Molecular Genetics	

−− Antigen receptor genes: light chain restriction
−− Characteristic translocation: c-MYC translocations
−− Evidence of Epstein-Barr-encoded RNA (EBER)
−− Specific gene-expression signature for core Burkitt

Additional Comments 
zz Monotonous proliferation of cohesively growing medi-
um-sized peripheral blastic cells, extremely high growth 
fraction, and c-MYC translocation are prototypic and 
phenotypic of the most valuable diagnostic parameters for 
the diagnosis of Burkitt lymphoma [14].
zz BL with plasmacytoid differentiation is predominantly 
seen in children and immunocompromized patients.
zz The latent membrane protein 1 (LMP-1) oncogene of the 
Epstein-Barr virus is believed to contribute to the deve
lopment of many EBV-associated tumors; and EBV small 
RNAs (EBER) are detectable in tumour cells of many 
BLs by in situ hybridization.
zz Gene expression profiling has recently been studied by 
two separate groups, which have identified a solid gene 
expression signature for core Burkitt lymphoma [19, 31].
zz The combination of morphologic, immunocytochemical, 
and molecular genetic parameters is in many cases ade-
quate for an initial FNA diagnosis of BL [61].
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Caution
zz Translocation c-MYC is highly characteristic but not 

specific for Burkitt lymphoma. 
zz About 10% of core BLs lack MYC translocation using 

the FISH technique.
zz Highly proliferating diffuse large-cell B-cell lympho-

mas may likewise show c-MYC translocation.

Differential Diagnosis
zz Diffuse medium-sized and large cell B-cell lymphomas 
that exhibit a very high proliferation rate (with or without 
a starry-sky pattern) and those with c-MYC translocation 
(detected in approximately 15% of diffuse large-cell B-
cell lymphomas) must be differentiated from BL.
zz BL with plasmacytoid differentiation may show cytomor-
phologic overlap with the immature type of plasma cell 
neoplasms.
zz Blastoid mantle cell lymphoma and B-ALL are two enti-
ties that may share cytologic features with BL.

15.3.12  T Lymphoblastic Leukemia/
Lymphoma (Figs. 15.43 and 15.81)

General Comments (see also Sect. 15.3.2, “B Lymphoblas-
tic Leukemia/Lymphoma,” p. 955)
zz T lymphoblastic leukemia/lymphoma is a high-grade neo-
plasm of immature precursor cells of the T lineage. The 
bone marrow is always affected and mediastinum/thymus 
frequently involved in contrast to B lymphoblastic lym-
phoma/leukemia. 
zz T lymphoblastic lymphoma encompasses up to 90% of all 
lymphoblastic lymphomas; it is seen in all age groups but 
most frequently in adolescent males.

−− The leukemic tumor form (T-ALL) occurs more com-
monly in older children and in males. 

−− In adults, acute lymphoblastic leukemia of the T phe-
notype accounts for about 25% of all patients affected 
with a lymphoblastic leukemic disorder.

 
Microscopic Features

{{ The morphologic features of T lymphoblastic neo-
plasms are indistinguishable from those of B lympho-
blastic tumoral disorders [34, 39]. Still, the rate of mi-
totic figures was found to be higher in T lymphoblastic 
lymphoma as compared with B-LBL (see Sect. 15.3.2, 
“B Lymphoblastic Leukemia/Lymphoma,” p. 955).

Additional analyses
Cytochemistry	
There is dot-like positive acid phosphatase activity, but this 
reaction is not specific for T-LBL.
Immunophenotyping	

−− CD45 shows variable positivity. 

−− CD99+, CD34 and TdT (nuclear positivity) show variable 
positivity. 

−− B-cell markers: CD79a shows variable positivity.
−− T-cell markers: CD3+ (lineage-specific marker!), CD1a+, 

CD7+, CD2 shows variable positivity. 
−− Myeloid-associated antigens: CD13 and CD33 show vari-

able positivity, myeloperoxydase-negative.
Molecular Genetics
Chromosomal rearrangements: T-cell receptor gene rear-
rangement is present in almost all T-ALL/LBLs, accompa-
nied by IgH gene rearrangements in a few cases.

Differential Diagnosis
zz B-ALL/B-LBL show positivity for many B-cell associat-
ed antigens. Common B-ALL (CALLA) shows positivity 
for CD10.
zz Acute myeloid leukemia can be confused with T lympho-
blasic lymphoma that presents with medium-sized blasts 
(myeloid lesions express immunocytochemically myelo-
peroxydase,  PAX5 is rarely positive).

15.3.13  T-Cell Prolymphocytic Leukemia

General Comments
T-cell prolymphocytic leukemia is a rare aggressive leuke-
mia of peripheral T cells. The lesion frequently presents with 
generalized lymphadenopathy; other organs including the 
skin may be involved. The median age of the affected pa-
tients is 65 years.

Microscopic Features
{{ Aspirates are composed of small to medium-sized lym-
phoid cells.
{{ The nuclei are round, showing marked nuclear irregu-
larities, including cleaves, indentations, and deep 
grooves. The nuclear outline may exhibit a cerebriform 
appearance.
{{ The nucleoli are usually distinct.
{{ The cytoplasm is dense, basophilic, and devoid of 
granula. Cytoplasmic protrusions are seen in cytologic 
preparations from body fluids rather than in specimens 
from fine needle aspirates.

Additional Analyses
Cytochemistry	

−− Strong cellular positivity for alpha-naphthyl acetat esterase.
−− Dot-like cytoplasmic positivity for acid phosphatase.

Immunophenotyping
−− TdT−, CD1a-, TCL1+ (overexpression).
−− T-cell markers: 

−− CD2+, CD3+, CD7+, CD52+.
−− CD4+/CD8− staining pattern in 60% of cases.
−− CD4+/CD8+ coexpression in 25% of cases.
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Molecular Genetics
−− Antigen receptor genes: T-cell receptor (TCR) clonally 

rearranged.
−− Most frequent chromosomal abnormalities are found in 

chromosome 14 and chromosome 8.

Differential Diagnosis
Other mature T-cell neoplasms such as adult T-cell leukemia/
lymphoma.

15.3.14  Adult T-Cell Leukemia/Lymphoma

General Comments
zz Adult T-cell leukemia/lymphoma (ATLL) is a mature T-
cell neoplasm caused by a retrovirus known as human T-
cell lymphotropic virus type 1 (HTLV-1). ATLL is ende
mic in many regions of the world; the distribution is 
closely linked to the prevalence of HTLV-1 in the particu-
lar population. ATLL occurs exclusively in adults between 
the third and eighth decades. 
zz About one-third of patients present with a lymphomatous 
form of the disease, but involvement of the peripheral 
blood commonly occurs. The clinical course of the dis-
ease is aggressive, resulting in diffuse infiltration of many 
organs including the skin.

Microscopic Features
The variability of the cytologic appearance of ATLL is stri
king, ranging from the pleomorphic small-cell type to the 
anaplastic large-cell type.

{{ The lymphoid tumor cells are usually medium-sized to 
large, but tumors may occur that are predominantly 
composed of small pleomorphic cells.
{{ The nuclei show pronounced pleomorphism with high-
ly irregular contour caused by deep indentations and 
polylobation. The nucleoli may be prominent.
{{ The chromatin is coarse and irregularly distributed.
{{ Blast-like cells (finely dispersed chromatin, pro-
nounced nucleoli, distinct dense cytoplasm) and giant 
tumor cells exhibiting cerebriform nuclei may be pre
sent in varied proportions. Hodgkin-like and Reed 
Sternberg-like (HRS) cells scattered in a background 
of mild abnormal lymphoid cells may also be encoun-
tered.

Additional Analyses
Immunophenotyping	

−− CD 25+.
−− T-cell markers:	

−− CD2+, CD3+, CD5+, CD7−.
−− CD4+/CD8− constellation occurs in most cases.
−− CD4+/CD8+ coexpression rarely occurs.

−− Activation-related antigen CD30: variable immunoreac-
tivity on large blastic cells. 

−− ALK−.
Molecular Genetics 	

−− Antigen receptor genes: T-cell receptor (TCR) is clonally 
rearranged.

−− Viral genome: monoclonal integration of human T-cell 
lymphotropic virus type 1 (HTLV-1).

−− Chromosomal abnormalities: nonspecific structural and 
numerical occurrences.

Differential Diagnosis [54]
zz The differential diagnosis of ATLL includes other types of 
T-cell neoplasms such as T-cell prolymphocytic leukemia, 
Sézary syndrome, and peripheral T-cell lymphomas.
zz A particular heterogeneous appearance of the cell popula-
tion may suggest angioimmunoblastic T-cell lymphoma.
zz Small-cell variants exhibiting mild atypical lymphoid 
cells interspersed with HRS-like cells can give rise to a 
misinterpretation of Hodgkin lymphoma.

15.3.15  Mycosis Fungoides/
Sézary Syndrome

General Comments
Mycosis fungoides (MF) and Sézary syndrome (SS) are the 
most common cutaneous T-cell lymphomas; their etiology is 
unknown. The diseases typically affect middle-aged and 
older people. Sézary syndrome is the leukemic conversion of 
mycosis fungoides frequently in combination with extensive 
organ involvement (lymph nodes, liver, spleen, and lung). 
Histologic, cytologic, immunocytochemical, and molecular 
features of MF may be very similar to those of SS. Charac-
teristics that separate the two disorders are listed in Table 
15.3.1, p. 968.

Microscopic Features [7, 67]
{{ Unlike nodal infiltration in mycosis fungoides, the nodal 
tumor cell infiltrates associated with Sézary syndrome 
are mostly uniform. All atypical lymphoid cells exhibit 
morphologic features referred to as Sézary cells. 
{{ Two variants of the Sézary cell may be seen, primarily 
defined by their size:

−− Small Sézary cells are slightly larger than normal 
lymphocytes (<12 µm in diameter).

−− Large Sézary cells are larger than 12 µm and may be 
more than four times as large as small lymphocytes 
in the same smear.

−− Intermediate-sized cells are common.
{{ Nuclear hallmarks: The nuclei of small cells usually 
show relatively mild indentations in comparison to the 
nuclei of enlarged cells with marked indentations re-
sulting in a grooved or cerebriform appearance.
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{{ The nuclear chromatin is condensed and irregularly 
distributed. 
{{ The nucleoli can be prominent.
{{ The cytoplasm appears as a narrow rim around the nuc
leus.
{{ The presence of eosinophils, histiocytes, and tingible 
body macrophages is variable.

Additional Analyses [67]
Immunocytochemical and molecular features are virtually 
identical in MF and SS.
Immunophenotyping

−− Key marker for MF/SS: cutaneous lymphocytic antigen+
−− T-cell markers: 

−− CD2+,  CD3+,  CD4+,  CD5+,  TCRb+.
−− CD7-,  CD8-,  CD25-.

Molecular Genetics
−− Antigen receptor genes: T-cell receptor (TCR) clonally 

rearranged.
−− Common chromosomal abnormalities: structural and nu-

merical occurences.

Differential Diagnosis
The cytodiagnostic accuracy of lymph node aspiration sam-
ples is strongly determined by the extent of the tumor cell 
infiltrates:
zz Mycosis fungoides with scattered atypical lymphoid cells 
in the background of dermatopathic lymphadenopathy 
may suggest a reactive disorder rather than a tumorous 
infiltrate [25].
zz A heterogeneous cytologic appearance due to lymph node 
involvement by small and large atypical lymphoid cells 
(mainly in SS) may simulate peripheral T-NHL or Hodg-
kin lymphoma.

Caution
Mycosis fungoides and Sézary syndrome have an in-
creased risk of developing a secondary malignancy, in 
particular Hodgkin lymphoma [30].

15.3.16  Peripheral T-Cell Lymphoma, 
Not Otherwise Specified (Figs. 15.82–15.84)

General Comments
zz Peripheral T-cell lymphoma, NOS (PTCL) is a lumping 
category of tumors covering all mature T-cell lymphomas 
that are not otherwise specified [102]. This group encom-
passes about 30% of all T-cell lymphomas in Western 
countries. PTCLs mainly occur in adults.
zz PTCL is a heterogeneous tumor group exhibiting a broad 
cytologic spectrum.
zz Lymph node involvement is a common feature of this tumor 
entity, but many other anatomical sites of the body can be 
affected, predominantly the skin and gastrointestinal tract.

Microscopic Features [2]
The cytomorphologic appearance is extremely heteroge-
neous, varying from monomorphic to highly pleomorphic 
cell patterns.

{{ In the majority of cases, the cytologic specimens are 
composed of medium-sized and large tumor cells.
{{ The nuclei are irregular and often pleomorphic due to 
molding and grooves.
{{ The vesicular or coarse chromatin is irregularly distri
buted. Hyperchromasia is common.
{{ The nucleoli are large and prominent.
{{ Mitotic activity is high.
{{ Reed-Sternberg-like cells may be intermingled.
{{ Inflammatory infiltrates frequently dominate the back-
ground of the smears; they are composed of small and 
transformed lymphocytes, plasma cells, eosinophils, 
and epithelioid histiocytes (Figs. 15.82B and 15.83).

Table 15.3.1  Mycosis fungoides vs Sézary syndrome

Features Mycosis fungoides Sézary syndrome

Clinical  
–	 Cutaneous manifestations ranging from 

patches to tumorous infiltrates
–	 Indolent course

Syndrome defined by the triad:
–	 Erythroderma
–	 Lymphadenopathy
–	 Sézary cells in skin, lymph nodes, and peripheral 

blood

Lymph node status Lymphadenopathy in advanced stages of 
the disease

Generalized lymphadenopathy from the beginning

Morphology of enlarged lymph 
nodes 

 –	 Initially often dermatopathic 
lymphadenopathy (see Sect. 15.2.5.2, p. 
931)

–	 Partial or complete tumor involvement 
in later stages of the disease

Monotonous infiltrate of tumor cells (Sézary cells)
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{{ Cases with a large number of epithelioid histiocytes are 
referred to as lymphoepithelioid cell variant (Lennert‘s 
lymphoma) of PTCL [97].

Additional Analyses [2]
Immunophenotyping	

−− An aberrant T-cell phenotype is characteristic:
−− CD2+, CD3+, CD5 and CD7(variable positivity) is a 

frequent constellation.
−− CD4+/CD8− is the usual constellation.
−− TCRβ+ is the usual constellation.
−− CD30+, CD56 (variable positivity) is a possible con-

stellation.
−− The proliferation index is usually high using Ki67/MIB-1 

(nuclear positivity).
Molecular Genetics
Antigen receptor genes: T-cell receptor (TCR) is clonally re-
arranged.

Differential Diagnoses
zz A variegated PTCL cell pattern caused by a considerable 
admixture of reactive lymphoid elements, histiocytes, and 
starry-sky macrophages may mimic malignant lymphoma 
of the B-cell phenotype, angioimmunoblastic T-cell lym-
phoma, or severe reactive lymphoproliferation (Fig. 
15.82A).
zz A mixed pattern composed of typical PTCL cells may be 
misinterpreted as mycosis fungoides, adult T-cell leuke-
mia/lymphoma, or Hodgkin lymphoma.
zz Clustering of large tumor cells gives rise to diagnostic di-
lemmas between PTCL and pleomorphic carcinoma, me
lanoma, and other undifferentiated nonlymphoid neo-
plasms.
zz Rare PTCLs composed of small monocytoid lymphocytes 
(Fig. 15.83) with abundant clear cytoplasm may mimic 
marginal zone B-cell lymphoma [95].
zz The lymphoepithelioid cell variant of PTCL may share 
many morphologic features with epithelioid cell-rich 
NHLs and Hodgkin lymphoma (Fig. 15.82B).

Caution
Appropriate cytologic typing of peripheral T-cell lym-
phoma is challenging both by light microscopy and the 
use of additional biological tests, the latter often turn 
out to be of limited value.

15.3.17  Angioimmunoblastic T-Cell 
Lymphoma (Figs. 15.85 and 15.86)

General Comments
Angioimmunoblastic T-cell lymphoma (AILD-T) is a mature 
T-cell lymphoma presenting with constitutional symptoms 
and with generalized lymphadenopathy in practically all pa-

tients. The tumor is known as one of the more frequent vari-
ants of peripheral T-cell lymphomas. It accounts for 1–2% of 
all non-Hodgkin lymphomas and affects middle-aged and 
older people.

Microscopic Features [23, 62]
{{ Hallmarks: A distinct heterogeneous cell population, 
the clustering of reticulum cells and small tissue frag-
ments that contain small hyalinized capillary-sized 
vessels are key features for the identification of AILD-
T by cytology.
{{ The tumor cells present as small to medium-sized lym-
phocytes with minor atypias, i.e., mild nuclear irregu-
larities and clear cytoplasm.
{{ The inflammatory component consists of small and en-
larged reactive lymphocytes, immunoblasts, plasma 
cells, eosinophils, and histiocytes.
{{ Follicular dendritic cell networks are widely spread 
and interspersed with lymphocytes.
{{ Reed-Sternberg-like cells may be observed.
{{ Tingible body macrophages and increased mitotic ac-
tivity are rarely seen.

Additional Analyses
Immunophenotyping	

−− CD10 shows variable positivity.
−− CXCL13+, PD-1+.
−− T-cell markers: CD2+, CD3+, CD5+, CD4+ >CD8+.

Molecular Genetics	
−− Antigen receptor genes: T-cell receptor (TCR) is clonally 

rearranged (biallelic) in 75–90% of cases.
−− Immunoglobulin genes: clonal rearrangement in approxi-

mately 30% of cases.
−− Most common chromosomal abnormalities: trisomy 3, tri-

somy 5, and additional X chromosome.

Additional Comments
zz Follicular dendritic cells show positive immunoreactivity 
for CD21, CD23, and CD35.
zz The B-cell population, including immunoblasts and plas-
ma cells, is polytypic. 
zz It should be remembered that secondary malignant lym-
phomas of the B-cell lineage such as diffuse large B-cell 
lymphoma, plasmacytoma, and even Hodgkin lymphoma 
can occur.

Differential Diagnosis 
zz AILD-T presenting a variegated cell population may 
strongly mimic reactive proliferation (Fig. 15.85A). The 
close resemblance of the two differing entities may addi-
tionally be enhanced by:

−− The abundance of germinal center cells from hyper-
plastic secondary follicles in an early tumor stage.

−−  A minor population of neoplastic T-cells.
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zz A peripheral T-cell lymphoma containing numerous epi-
thelioid cells may share morphologic characteristics with 
AILD-T.
zz Cases exhibiting Reed-Sternberg-like cells may simulate 
Hodgkin lymphoma.

15.3.18  Anaplastic Large-Cell Lymphoma: 
ALK-Positive [55, 63, 76, 88] (Figs. 15.87–15.89)

General Comments
zz Anaplastic large-cell lymphoma, anaplastic lymphoma 
kinase protein (ALK) protein-positive (ALCL-ALK+) is a 
T-cell lymphoma consisting of large pleomorphic lym-
phoid cells. ALCL-ALK+ is a rare tumor frequently oc-
curing in the first three decades of life. It accounts for 3% 
of all adult NHLs, but for 10–20% of the non-Hodgkin 
lymphomas in children. Both lymph nodes and extranodal 
sites are involved by this tumor type. The most commonly 
affected extranodal sites include skin, soft tissues, liver, 
and lung. The mediastinum is less frequently involved by 
ALCL-ALK+ than Hodgkin lymphoma.
zz ALK-negative anaplastic large-cell lymphoma lacks ana-
plastic lymphoma kinase protein but is indistinguishable 
from the ALK-positive tumor entity by its morphology 
and the genetic phenotype (except ALK negativity). 
zz At the least, tumors with and without ALK expression 
must be considered as separate entities because ALK ex-
pression is associated with a significant prognostic bene-
fit. Further information is provided in the literature, for 
instance in the 2008 WHO lymphoma classification [88].

Microscopic Features
Similar to other T-cell NHLs, ALCLs appear with a hetero-
geneous morphologic pattern; but most cases contain a vari-
able proportion of characteristic tumor cells. 

{{ Hallmarks
−− Medium-sized to large anaplastic cells with abun-

dant vacuolated amphophilic cytoplasm.
−− Multinucleated giant cells are outnumbered; their 

nuclei are arranged in a wreath-like pattern resem-
bling Reed-Sternberg cells (Fig. 15.88).

−− The nuclei are eccentrically placed and are kidney-
shaped or have an embryo-like shape.

−− Cells containing nuclei with cytoplasmic invagina-
tions are termed doughnut cells.

−− The chromatin is dispersed or finely granular.
−− The nucleoli are most often multiple and prominent, 

rod-shaped, or pleomorphic, staining eosinophilic 
or basophilic.

{{ An inflammatory background is frequently present 
composed of small lymphocytes, granulocytes, histio-
cytes, and macrophages.
{{ Small-cell variant: There is a predominant population 
of small to medium-sized tumor cells exhibiting irregu-

lar nuclei, a single distinct nucleolus, and plasmacytoid 
features (eccentrically placed nuclei and usually pale 
cytoplasm). A proportion of hallmark cells is always 
present; in addition, small tumor cells will usually ex-
hibit the nuclear characteristics of hallmark cells.
{{ Lymphohistiocytic variant: Neoplastic cells are ad-
mixed with a large number of histiocytic cells. In this 
setting, the tumor cells may be masked.

Additional Analyses (Fig. 15.89B)
Immunophenotyping

−− Key markers for ALCL-ALK+:
−− CD30 shows invariable positivity (membranous and 

paranuclear).  
−− ALK+ (cytoplasmic and nuclear).
−− Epithelial membrane antigen (EMA)+. 
−− CD15−.

−− CD43 and CD45 both show variable immunoreactivity.
−− T-cell markers: CD4+, CD5+, CD3 shows variable posi-

tivity. 
−− Histiocytic marker: CD68+ (reactivity is antibody-depen-

dent).
Molecular Genetics

−− Antigen receptor genes: T-cell receptor (TCR) is clonally 
rearranged in up to 90% of cases.

−− Chromosomal abnormalities: the most common chromo-
somal translocation is t(2;5) (p23;q35); various transloca-
tions in addition.

Additional Comments 
zz Small-cell tumor variant: CD30 expression is rather weak 
or negative in small neoplastic cells, and ALK positivity 
is often confined to the nucleus.
Other staining disparities are influenced by genetic altera-
tions of the tumor cells [88].
zz EMA immunopositivity correlates with ALK expression 
in ALCL-ALK+.
zz Some of the ALCLs can only be recognized as T-cell tu-
mors on the basis of molecular clonality analysis, due to 
the absent expression of T-cell markers by immunocyto-
chemistry.

Differential Diagnosis [76, 88]
zz Other B- or T-cell lymphomas with anaplastic features 
and/or CD30 expression. Anaplastic diffuse large B-cell 
lymphomas may be ALK-positive but do not stain posi-
tive for T-cell markers by means of immunocytochemis-
try.
zz Diffuse large B-cell lymphoma with plasmacytoid fea-
tures may immunocytochemically express ALK protein 
correspondent with EMA positivity; but CD30 antigen is 
not detectable.
zz The small-cell variant of ALCL can be misinterpreted as 
peripheral T-cell lymphoma (Fig. 15.89A).
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zz Sporadic tumor cells may be missed in a polymorphous 
background of benign reactive lymphocytes, but ALCL 
tumor cells can be visualized by CD30 immunostaining.
zz ALCL combined with a heterogeneous cellular infiltrate 
of lymphocytes, tingible body macrophages, and atypical 
lymphoid cells that mimic immunoblasts may mislead to 
a diagnosis of severe reactive lymphadenopathy, probably 
virus-induced such as mononucleosis infectiosa.
zz Hodgkin lymphoma, sarcomatous neoplasm, carcinoma, 
melanoma, and germ cell tumors may be positive for ALK 
and/or CD30 and may show a confusing cell pattern. On 
the other hand, most of these tumors exhibit distinct im-
munocytochemical features and/or molecular profiles un-
like those of ALCL. In this respect, we refer to the litera-
ture and to various chapters of this book such as Sects. 
15.3.19, “Hodgkin Lymphoma,” p. 971, 17.2, “Malignant 
Lesions of Soft Tissue and Bone,” p. 1092, and 15.3.24, 
Table 15.3.3, p. 978 [76].

Caution
Many malignant tumors with anaplastic cell morpholo-
gy may express CD30 antigen and/or ALK protein. Such 
tumors include diffuse large B-cell lymphoma, embryo-
nal carcinoma, and others.

15.3.19   Classic Hodgkin Lymphoma 
(Figs. 15.90–15.95) 

General Comments
zz Classical Hodgkin lymphoma (CHL) accounts for more 
than 90% of all Hodgkin lymphomas. Previous Epstein-
Barr virus infection is associated with a higher incidence 
of CHL. Therefore, it is presumed that EBV plays a cer-
tain role in the pathogenesis of this tumor entity.
zz The anatomic sites of CHL vary by tumor subtype. Local-
ized disease is common. Cervical and mediastinal lymph 
nodes are most frequently involved. Nodular sclerosis is 
frequently seen as mediastinal disorder. Primary extra-
nodal involvement (e.g., lung) is rarely encountered, 
whereas splenic involvement is relatively common.
zz Introductory comments and major cytodiagnostic chal-
lenges are condensed in Sect. 15.3.1.2.5, p. 954

Microscopic Features
{{ Hallmarks of classic CHL:

−− Reed-Sternberg (RS) cells are large atypical cells. 
They either have a bilobated nucleus or the nucleus 
consists of multiple segments resembling multinuc
leation.
The two nuclear lobes frequently occur in a pathog-
nomonic mirror-inverted arrangement and multiple 
segments may be arranged in a wreath-like pattern.
The nuclear membranes are wrinkled or molded and 
folded; smooth nuclear borders occur exceptionally. 

The chromatin is finely granular, dense, and regu-
larly dispersed, giving the nucleus a certain pale and 
dyschromatic appearance as compared to benign 
nuclei in the same smear.
The number of nucleoli varies; they are very promi-
nent, usually eosinophilic, and round, bar-like, com-
ma-shaped, or bent.
The cytoplasm is abundant and stains slightly baso-
philic (MGG-staining) or cyanophilic (Pap-staining 
method) showing a distinct border. Small and large 
vacuoles occur sporadically.

−− Hodgkin cells are the mononuclear counterpart of 
RS cells with identical morphologic characteristics. 
The size clearly exceeds that of normal lymphocytes 
and small histiocytes but may be equal to large acti-
vated histiocytes.

{{ HRS tumor cells commonly represent a small fraction 
of all cells in a cytologic specimen.
{{ The composition of the reactive cellular background is 
variable, depending on the histological subtype of 
CHL. The benign fraction of CHL usually consists of 
small benign lymphocytes, neutrophils, eosinophils, 
plasma cells, histiocytes, epithelioid histiocytes, and 
enlarged atypical lymphocytes.
{{ Atypical lymphocytes are benign reactive cells; they 
are larger than their small benign counterparts, com-
prising irregular nuclei with indentations and cleaves, 
dense granular chromatin, and usually pronounced 
nucleoli. Occasionally, they can account for a relative-
ly high proportion of the inflammatory cell population. 
Reactive atypical lymphoid cells are sometimes indis-
tinguishable from non-Hodgkin lymphoma cells and 
from small mononuclear Hodgkin cells (Fig. 15.94).

Caution
zz Hodgkin cells can vary in size and morphology (such 

as atypical chromatin texture and prominent but 
small nucleoli instead of the typical large and poly-
morphic ones) and may mimic large activated histio-
cytes or activated lymphocytes. Thus, an initial diag-
nosis of Hodgkin lymphoma should never be 
rendered in cases suggestive of HL based on the 
presence of Hodgkin cell-like cells alone (and com-
plete absence of Reed-Sternberg cells).
zz Cytologic smears being rich in atypical reactive lym-

phocytes but devoid of unambiguous HRS cells can 
easily lead to a false diagnosis of non-Hodgkin lym-
phoma.
zz Scattered epithelioid histiocytes and small fragments 

of granulomatous tissue are not uncommon in cyto-
logic samples of Hodgkin lymphoma (Fig. 15.95).
zz The presence of eosinophilic granulocytes in FNAB 

specimens is not mandatory for a cytological diagno-
sis of HL.
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Additional Analyses (Figs. 15.96 and 15.97)
Immunophenotyping
HRS cells:	

−− CD30 +, CD15 +, MUM-1+  are reliably diagnostic for 
HRS cells. 

−− On the contrary, HRS cells are negative for CD45 and 
macrophage-specific markers.

−− B-cell markers: PAX5 shows an intense positive reaction;  
CD20 and CD79a exhibit variable positivity.

−− T cell-markers: variable positivity in a minority of the tu-
mor cells.

Molecular Genetics
Rearrangements in HRS cells:

−− Clonal Ig gene occurs in practically all cases (single cell 
PCR).

−− T-cell receptor gene is present in rare cases.

Caution
zz CD30 is invariably expressed in HRS cells.
zz Immunopositivity for CD15 occurs in the majority of 

CHL , but it may be expressed in only a minority of all 
tumor cells . The staining pattern is membrane-ac-
centuated and/or intracytoplasmic globular .
zz  HRS cells are CD45-negative by immunolabeling .
zz Immunoreactivity for PAX5 is typically weaker in HRS 

cells as compared to reactive B-cells.

15.3.19.1  Mixed Cellularity Classical HL

General Comments and Microscopic Features
zz The mixed cellularity classical HL (MCCHL) variant of 
CHL predominantly involves peripheral lymph nodes and 
less frequently the spleen; mediastinal involvement is un-
common. 
zz MCCHL should be correctly identified by cytology in up 
to 100% of all cases. Individual exceptions are mentioned 
(see “Differential Diagnosis” immediately below).
{{ Histologic and cytologic key features
Typical HRS cells, highly variable variegated cellular 
background; very little extra sclerosis.

Differential Diagnosiss
zz Cytologic specimens of MCCHL that are rich in HRS 
cells may mislead to a diagnosis of  lymphocyte-depleted 
classical HL, anaplastic large T-cell lymphoma (immuno-
cytochemical distinction, see Sects. 15.3.18, p. 970, and 
15.3.19.4, p. 973) or the anaplastic variant of diffuse large 
B-cell lymphoma  (particularly in cases with CD30 ex-
pression); see Sect. 15.3.10, p. 963.
zz A marked polymorphic cytologic appearance of MCCHL 
can give rise to diagnostic difficulties: small and large 
HRS cells may overlap with pleomorphic tumor cells of 
non-Hodgkin lymphomas; such tumors include angioim-
munoblastic T-cell lymphoma, Mycosis fungoides, pe-
ripheral T-NHL, and adult T-cell lymphoma.

zz MCCHL exhibiting excessive amounts of epithelioid his-
tiocytes and granulomatous tissue fragments may be eas-
ily confused with granulomatous (infectious) diseases 
such as mycobacteriosis, sarcoidosis, and others.

15.3.19.2  Nodular Sclerosis Classical HL

General Comments and Microscopic Features
zz Nodular sclerosis classical HL (NSCHL) involves the me-
diastinum in 80% of all CHL patients.
zz FNAB sampling error in nodular sclerosing Hodgkin lym-
phomas most likely occurs in cases with pronounced col-
lagenous fibrosis.
zz The syncytial variant of NSCHL is characterized by clus-
tering of HRS cells (Fig. 15.98B). Cytologic features of 
the syncytial variant of NS have been described by Stan-
ley and Powers [84].
{{ Histologic key features
Hodgkin and Reed-Sternberg cells usually present as 
lacunar cells that are characterized by an artificial re-
traction of the cytoplasm, leaving an empty space 
around the tumor cell. A nodular growth pattern with 
compact collagenous bundles surrounding one or sev-
eral nodules is pathognomonic.
{{ Cytology [38, 84]
The diagnosis of Hodgkin lymphoma can be assessed 
in the majority of cases of NSCHL, but proper subtyp-
ing is often impossible because collagenous material 
will be absent to a large extent in cytologic samples. 

−− Lacunar-type HRS cells are not as distinctive in cy-
tologic smears as in histologic sections; HRS cell 
nuclei showing enhanced and deep lobation, less 
prominent nucleoli, and more abundant cytoplasm 
may suggest lacunar cells (Fig. 15.98A).

Caution
zz Paucity of cells or absence of typical HRS cells in fine-

needle aspirates of NSCHL due to distinct fibrosis 
and sclerosis hampers a correct diagnosis; the diag-
nosis may even be inconclusive with regard to the 
malignancy status of the aspirated lesion.
zz The syncytial variant of NSCHL is distinguished by 

sheets and clusters of HRS cells, which can be misin-
terpreted in cytologic specimens as metastatic carci-
noma or other large-cell neoplasms [84] (Fig. 15.98B)

15.3.19.3  Lymphocyte-Rich Classical Hodgkin 
Lymphoma

General Comments and Microscopic Features
In lymphocyte-rich classical Hodgkin lymphoma (LRCHL), 
the vast majority of cases involve peripheral lymph nodes. 
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This is a rare tumor variant that comprises roughly 5% of all 
classical Hodgkin lymphomas.

{{ Histologic key features
LRCHL most commonly exhibits a nodular growth pat-
tern. The nodules are composed of small lymphocytes 
and may harbor small germinal centers. Eosinophils are 
mostly absent and neutrophils are usually absent.
{{ Cytology
Smears of aspirates are dominated by small benign 
lymphocytes. A false-negative cytologic diagnosis 
seems to be likely when HRS cells are extremely 
scarce, completely absent, or masked by the lympho-
cyte-rich background (Fig. 15.99).

Differential Diagnosis
zz LRCHL may easily be confused with nodular lymphocyte 
predominant Hodgkin lymphoma. A correct subtyping de-
mands immunophenotyping that reveals the profile of 
HRS cells in LRCHL in comparison to the tumor cells of 
nodular lymphocyte predominant HL (see Table 15.3.2, p. 
974).
zz Cellular smears of LRCHL, which are dominated by a 
large number of small lymphocytes interspersed with fol-
licle center cells and inconspicuous HRS cells, reflect re-
active lymphadenopathy.

15.3.19.4  Lymphocyte-Depleted Classical HL

General Comments and Microscopic Features
zz Lymphocyte-depleted classical HL (LDCHL) is the rarest 
subtype of CHL comprising less than 1% of all HL cases 
in Western countries. This variant is closely associated 
with HIV infection. The tumor mainly involves lymph 
nodes in the retroperitoneum and abdominal organs.
{{ Histologic and cytologic key features:
Unlike other forms of classical Hodgkin lymphoma, 
HRS cells are numerically dominating in LDCHL. 
Some cases appear with a marked pleomorphism of the 
HRS cells.

Differential Diagnosis
zz Large HRS cells of LDCHL forming aggregates and 
clumps in aspirate specimens can mimic large-cell epithe-
lial tumors and occasionally malignant melanoma. An ap-
propriate panel of immunocytochemical stains (e.g., 
CD15, CD30, LMP, PAX5, MUM-1 vs cytokeratins and 
melanocytic markers) will help render a definite diagnosis.
zz Cases that are composed of marked pleomorphic HRS 
cells are difficult to distinguish from sarcomatous neo-
plasm and anaplastic large-cell lymphoma. Unlike HRS 
cells, ALCL-ALK+ tumor cells are immunocytochemi-
cally negative for PAX5 and positive for ALK protein and 
EMA. Furthermore, HRS cells can be reliably differenti-
ated from ALK-negative ALCLs by expression of PAX5.

15.3.20  Nodular Lymphocyte-Predominant 
Hodgkin Lymphoma (Fig. 15.100)

General Comments
zz Nodular lymphocyte-predominant Hodgkin lymphoma 
(NLPHL) is a monoclonal B-cell neoplasm characterized 
by large neoplastic cells popularly known as popcorn 
cells or lymphocyte-predominant (LP) cells (formerly 
called L&H cells) scattered in a background of B-pheno-
typic lymphocytes. Popcorn cells represent variants of 
HRS cells exhibiting particular cytologic and phenotypic 
features (see Table 15.3.2, below).
zz NLPHL predominantly occurs in the middle of life and 
affects men. Most patients present with peripheral lymph-
adenopathy in the cervical, axillary, and inguinal regions.
zz Distinguishing between NLPHL and lymphocyte-rich 
classical HL is difficult by cytology alone. Still, NLPHL 
can be differentiated by an adequate immunopanel if 
ample aspiration smears are available containing enough 
relevant tumor cells [107].

Microscopic Features
{{ Histologic key features
The lymph node architecture is completely replaced by 
a nodular or nodular and diffuse infiltrate that is com-
posed of a large proportion of small lymphocytes and 
histiocytes and epithelioid cells. Popcorn cells are usu-
ally embedded in a meshwork of follicular dendritic 
cells. Sclerosis and residual germinal centers are rarely 
seen.
{{ Cytology
Table 15.3.2 (p. 974) highlights the morphological and 
biological disparity between nodular lymphocyte-pre-
dominant Hodgkin lymphoma and lymphocyte-rich 
classical Hodgkin lymphoma.

Differential Diagnosis
zz As stated above, diagnostic problems in FNAB material 
arise in particular between NLPHL and lymphocyte-rich 
classical Hodgkin lymphoma.
zz It may also be difficult to differentiate between NLPHL 
and T-cell lymphomas and/or histiocyte-rich large B-cell 
lymphomas. Several studies suggest a close relationship 
between these two entities [108].

15.3.21  Histiocytic Lymphoma and 
Histiocytic Sarcoma [15, 57, 88, 99] (Fig. 15.101)

General Comments
zz Histiocytic lymphoma: The term “histiocytic lymphoma” 
is a misnomer even though it is now and then still in use. 
Many tumors that were once referred to as histiocytic 
lymphoma are now established as variants of B- or T-cell 
lymphomas.
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zz Histiocytic sarcoma is a very rare tumor of high-grade 
malignancy composed of neoplastic cells showing mor-
phologic and immunophenotypic features of mature his-
tiocytes.
zz Detailed information on the clinical features, cytomor-
phology, immunophenotyping, and genetics is available 
in the specialized literature, as indicated above.

Microscopic Features and Immunocytochemistry
True histiocytic sarcoma is characterized as follows:

{{ The large pleomorphic tumor cells are usually round to 
oval but occasionally spindle-shaped. Multinucleation 
is common.
{{ The cytoplasm is abundant, dense, or vacuolated.
{{ The nuclei are pleomorphic and eccentrically placed, 
displaying a reniform shape and frequent irregular 
folds.
{{ In general, the chromatin is vesicular. 
{{ The nucleoli vary in size.

{{ Erythrophagocytic (emperipolesis) tumor cells are oc-
casionally encountered.
{{ The inflammatory background is sparse, consisting of 
neutrophils, eosinophils, lymphocytes, plasma cells, 
and benign histiocytes; but occasionally the inflamma-
tory infiltrate may be pronounced and compact to such 
an extent that it obscures the tumor cell fraction.

One or more histiocyte-associated markers are positive: 
CD68, CD163, and lysozyme. CD45 and CD4 show a posi-
tive immunoreaction in a high percentage of the cells.

Differential Diagnosis [57]
zz The cytomorphologic features of histiocytic sarcoma are 
not specific and provoke a large differential diagnosis in-
cluding Rosai-Dorfman disease, diffuse large B-cell lym-
phoma, anaplastic large-cell lymphoma, myeloid tumors, 
histicytosis X, pleomorphic carcinoma, malignant mela-
noma, and rare pleomorphic sarcomas.

Table 15.3.2  Comparison of the relevant morphological and immunocytochemical features between nodular lymphocyte-predominant 
Hodgkin lymphoma and lymphocyte-rich classical Hodgkin lymphoma 

Features Nodular lymphocyte-predominant HL Lymphocyte-rich classical HL

Morphology
–	 Tumor cells

–	 Nucleus

–	 Nucleoli

–	 Background population

Popcorn- or LP cells: large, usually 
mononucleated cells.

Distinct folding and multilobation (popcorn-
like).

Usually multiple, smaller than in HRS cells, 
usually basophilic.

Follicular dendritic cells, predominantly B 
lymphocytes and numerous T cells. Neutrophils 
and eosinophils nearly absent.

HRS: Classical Hodgkin and Reed-Sternberg cells. 
Large Reed-Sternberg cells: bi- or multinucleated.

Less polymorphic aspect.

Single and multiple, markedly prominent, usually 
eosinophilic.

Predominantly mantle cells together with germinal 
center cells. Varied proportions of neutrophils 
and eosinophils (particularly in MCCHLs).

Immunophenotyping of the 
tumor cells
–	 B-cell markers 

–	 CD20 and CD79a 

–	 PAX5

–	 J chain

–	 CD45

–	 CD30

–	 CD15

–	 BcL-6
–	 MUM-1

–	 EMA

Positive (Fig . 15.100B).

Positive.

Positive in the majority of cases.

Positive.
 
Positive (with a few exceptions: weak staining).

Negative.

Positive.
Negative.

Positive in the majority of cases (>50%).

–	 Not in all cases and in a minority of tumor cells 
positive.

–	 Weak nuclear positivity (with few exceptions) .

Negative.

Negative.

Positive (invariably and strongly).

Positive in the majority of cases, but not in all tumor 
cells.

Negative.
Positive.

Positive in 20–30% of all cases.

Bold text: differential diagnostically important features and immunoprofiles
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zz A definitive diagnosis of histiocytic sarcoma demands a 
panel of immunocytochemical stains that should include 
histiocyte-associated markers, alternately combined with 
T- and B-lymphocytic markers, myeloid markers, CD1a, 
CD30, cytokeratins, and melanoma-typical antigens. 
Composing the full immunocytochemical set of tests  
depends on the morphologic analysis and the clinical his-
tory.

15.3.22  Extramedullary Hematopoiesis 
[73, 75] (Fig. 15.102)

General Comments
In general, extramedullary hematopoiesis (EMH / myeloid 
metaplasia) develops subsequently to a myeloproliferative or 
myelosuppressing disorder. EMH may present as tumorous 
mass lesion in lymph nodes, soft tissues, or various organs 
(liver, spleen, kidney, breast, lung, and others) [42, 75]; it 
may clinically and radiologically mimic a real neoplasm. 
Thus, FNAB is in many cases applied as an initial investiga-
tion and misdiagnosis of malignancy seems likely in cases 
with unsuspected EMH due to a bland clinical history.

Microscopic Features 
{{ Hallmarks: 
Hematopoietic cells of all three hematologic cell lines 
are present in various proportions and different stages 
of maturation. The cell population comprises normo-
blasts, myeloid precursors (myelocytes, metamyelo-
cytes, promyelocytes), and large megakaryocytes. The 
latter present as large cells with multilobated/multiseg-
mented dark nuclei and abundant cytoplasm. Nucleoli 
are practically absent.
{{ Varying amounts of normal and activated lymphocytes 
in cases with involvement of lymphatic tissues. 
{{ Usually cell-rich smears.

Differential Diagnosis and Immunocytochemistry
Pathognomonic cytologic findings and the clinical/hemato-
logic context are sufficient for a conclusive diagnosis in most 
cases; however, diagnostic dilemmas may sometimes occur:
zz The heterogeneous appearance of the cytologic smears 
including normal lymphocytes, scattered plasma cells and 
histiocytes, normoblasts and myeloid precursors at vari-
ous stages of maturation, together with megakaryocytes 
that are potentially mistaken for activated multinucleated 
histiocytes, may mislead to a diagnosis of an inflamma-
tory (granulomatous) process.
zz In particular, the mature variant of myeloid sarcoma must 
be distinguished from myeloid metaplastic tumor-for
ming infiltrates. 
Granulocytic sarcoma typically comprises immature my-
eloid elements and a decrease in erythroid (normoblasts) 

and megakaryocytic cells. Immature myeloid cells ex-
press the precursor markers CD34 and CD117. 
zz Polymorphous, multilobated megakaryocytes may appear 
as bizarre giant cells simulating Reed-Sternberg cells or 
pleomorphic carcinoma cells. 
zz The background cell pattern and immunophenotypical 
pecularities of the atypical cells are helpful to establish a 
conclusive diagnosis:

−− Megakaryocytes: factor VIII + 
−− Myeloid precursor cells: myeloperoxydase-positive, 

CD34+, CD117+
−− HRS cells: CD15+, CD30+, PAX5+, MUM-1 (IRF4)+
−− Carcinoma cells: cytokeratin-positive/immunoreacti

vity for lineage-typical or specific cell markers

Caution
Accidental bone marrow sampling during FNAB of the 
breast, thoracic wall, posterior medastinum, and para-
verebral retroperitoneal area may provoke a misdiag-
nosis of benign or neoplastic extramedullary myelopro-
liferation. 

15.3.23  Granulocytic Sarcoma [69]

General Comments
zz Synonyms: myelogenic sarcoma, chloroma.
zz Granulocytic sarcoma (GS) is an extramedullary-located 
neoplasm composed of myeloid cells including precursor 
cells. It is usually associated with a myeloproliferative 
disorder and may develop during the course of acute my-
eloid leukemia, chronic myeloid leukemia, or myelodys-
plastic disorders. But GS can also occur as an antecedent 
acting as the first sign of a primary or relapsing myelopro-
liferative lesion; or GS may follow a leukemic manifesta-
tion. The cytologic diagnosis is particularly challenging 
in the case of GS developing prior to leukemic manifesta-
tions or bone marrow involvement [5]. 
zz Extramedullary tumorous leukemic lesions may be seen 
in any age and can occur anywhere in the body. They are 
most commonly found in lymph nodes, soft tissue, skin, 
and bone [69, 87]. More than one body site can be in-
volved [89]. Simultaneous malignant lymphoma and GS 
in lymph nodes have occasionally been reported in the 
literature.
zz FNAB is an effective and quick tool to distinguish bet
ween nodular GS and other malignant neoplasms. FNAB 
material is highly suitable for cytomorphologic evalua-
tion as well as for cytochemical, immunocytochemical, 
and flow cytometric studies [29, 65, 89, 100]. However, 
an accurate subtyping of hematologic neoplasms requires 
sophisticated clinical-hematologic investigations on the 
morphologic, cytochemical, immunologic, and genetic 
levels.
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Caution
zz Benign and malignant extramedullary myeloproli

ferative disorders involving lymph nodes, soft tissue, 
skin, or parenchymatous organs can easily be misin-
terpreted by cytology; particularly in patients whose 
clinical information is incomplete or in patients who 
have developed an extramedullary myeloprolifera-
tive lesion before leukemia and bone marrow in-
volvement become evident. 
zz Special attention must be paid to GS involving pa

renchymatous organs, a setting in which a fatal mis-
interpretation can very likely occur.  A well-known 
target organ for this tumor entity is the breast [64].

Microscopic Features
GS may occur as a mature, immature, or blastic variant:

{{ The mature variant is characterized by a trilineage he-
matopoietic cell proliferation consisting of precursor 
cells, immature cells, and mature cells of erythropoie-
sis, granulopoiesis, and megakaryopoiesis. Promyelo-
cytes and other precursor cells, as well as eosinophilic 
granulocytes are common components in the mature 
tumor variant.
Maturing myeloid cells are associated with lobulation 
of the nuclei, indistinct nucleoli, prominent eosinophi
lic granules, and cytoplasmic Auer rods.
{{ The immature variant (Fig. 15.103) exhibits a great 
proportion of promyelocytes and myeloblasts. Eosino-
philic myelocytes usually occur.
{{ Blastic variant (Fig. 15.104): Erythroid and mega-
karyocytic elements are decreased or completely ab-
sent. Myeloid blasts occur in large numbers. The blas-
tic cells are large, showing clear and rounded nuclei 
with indentations; they frequently have a histiocytoid 
appearance. The chromatin is finely dispersed and the 
nucleoli are prominent but rarely pleomorphic. The 
N/C ratio is medium to high. The cytoplasm is baso-
philic and usually agranular.
{{ Acute monocytic leukemias: The smears contain my-
eloblasts, monoblasts, and promonocytes. The pre-
dominant cell type is the promonocyte showing typical 
nuclear folds, nuclear lobulation, and granular cyto-
plasm (Fig. 15.105).
{{ A varying number of benign lymphoid cells are addi-
tionally seen in aspirates obtained from GS-involved 
lymph nodes.

Additional Analyses
Cytochemistry
Naphtol AS-D chloroacetate-esterase positivity is a charac-
teristic biochemical marker for myeloid blastic cells.

Immunophenotyping	
−− Immunostains for CD30 and CD45 yield a negative and a 

variably positive result, respectively.
−− Key markers for myeloid cells: myeloperoxidase (MPO)

positive, lysozyme positive, CD15+. 
−− Precursor cell markers (immature myeloid cells): CD34 

and CD117 exhibit variable positivity.
−− Megakaryocyte lineage: Factor VIII shows strong immu-

nopositivity.
−− B-cell markers: CD20 negative, CD79a shows variable 

labeling.
−− T cell-markers: CD3−, CD43+ (not line-specific).
−− Histiocyte-associated marker: CD68+.

Molecular Genetics	
−− Molecular genetic markers are applied according to dif-

ferent kinds of AML subtypes.
−− FISH: bcr/abl gene fusion t(9;22).	

Additional Comments
zz Cytochemical studies may be helpful in determining the 
lineage of myeloid blasts. However, cytochemistry is cur-
rently replaced by immunophenotyping using immunocy-
tochemistry or flow cytometry.
zz The proportion of immunostained cells varies with the tu-
mor grade. Poorly differentiated and blastic tumor cells 
tend to be completely negative or may show only focal 
staining.
zz Anti-myeloperoxydase is the most sensitive and specific 
antibody to identify a myeloid cell population [69].
zz CD68 determines the monocytic differentiation of a my-
eloid leukemia.
zz The bcr/abl fusion signal using the FISH technique ra
pidly and reliably detects the myeloid origin of blasts in 
chronic myeloic leukemia. The test excludes malignant 
large-cell elements originating from non-Hodgkin lym-
phomas and Hodgkin lymphomas [103].
zz Cytogenetic and molecular genetic assays are required for 
the initial diagnosis and genetic characterization of leuke-
mic neoplasms and for the assessment of potential tumor 
behavior. Post-therapy follow-up studies can detect evol
ving genetic properties of myeloid cells.

Differential Diagnosis [64]
zz Misdiagnosis most likely occurs in GS showing a low de-
gree of cellular differentiation. It can be extremely diffi-
cult to distinguish GS from other neoplasias in patients 
presenting without hematologic pathology and an appro-
priate clinical history.
zz The most common misdiagnosis in GS is non-Hodgkin 
lymphoma [69]. 
zz The following diagnostic considerations should be taken 
into account depending on the location of the granulocytic 
sarcomatous infiltration, the degree of myeloid cell dif-
ferentiation, and the amount of a monocytoid tumor com-
ponent:
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−− Large-cell non-Hodgkin lymphoma, especially in ca
ses of immature/blastic GS located in lymph nodes.

−− Hodgkin lymphoma in cases of GS with a prominent 
immature blastic and megakaryocytic component, 
comprising tumor cells exhibiting large nucleoli and 
associated with inflammatory infiltrates.

−− Metastatic discohesive undifferentiated carcinoma, in 
cases of GS with poorly differentiated myeloblastic 
cells (Fig. 15.104B).

−− Particular primary carcinoma variants, in cases of GS 
affecting glandular organs, such as breast, salivary 
glands, and prostate. Greater detail is provided in Sects. 
1.3.15.3, p. 67, 5.1.5.7, p. 419, and 14.1.10.2, p. 864.

−− Metastatic malignant melanoma and histiocytic sarco-
ma, in cases of GS that are composed of large blasts, 
numerous monocytoid elements, and abnormal mega-
karyocytes.

−− GS showing a variegated cellular appearance attended 
by numerous lymphocytes should not be mistaken for 
an inflammatory process (Fig. 15.103).

−− Extramedullary hematopoiesis may be misdiagnosed if 
FNAB provides cells of the mature GS variant com-
prising myeloid precursors at an advanced stage of 
maturation and megakaryocytic elements.

Appropriate panels of antibodies, together with clonality 
analyses (using FISH or PCR) are helpful in achieving a cor-
rect diagnosis.

Caution
GS cells showing immunoreactivity for CD45 and CD43, 
or for other T-cell markers, may mislead to a diagnosis 
of T-cell non-Hodgkin lymphoma; hence, CD3 should 
be used as a first-line T-cell marker. 
Similar differential diagnostic problems occur if my-
eloid tumor cells exhibit immunoreactivity for CD45 
and CD79a [59]; an erroneous diagnosis of B-cell non-
Hodgkin lymphoma is rather likely.

15.3.24  Metastatic Neoplasms and Their 
Immunocytochemical Characteristics

General Comments
zz Fine-needle aspiration is a widely used diagnostic tool for 
lymph nodes that are suggestive of metastatic tumor in-
volvement. The method is highly accurate and reliable 
and is widely accepted by clinicians.
It is useful:

−− To confirm a metastatic lesion in patients with known 
primary tumors.

−− To detect tumorous lymph node involvement in pa-
tients having an occult primary neoplasm.

−− To detect recurrences during tumor follow-up.
−− To diagnose a second lymphoid or nonlymphoid neo-

plasm.
−− To discern or exclude infectious diseases in tumor pa-

tients undergoing treatment with immunocompromis-
ing therapeutic regimes.

−− For staging newly detected cancer.
−− To establish potential changes in the biological nature 

of a cancer that has previously been diagnosed.
zz The large majority of such lesions are correctly identified 
in cytologic aspirates due to their morphologic characte
ristics, selective immunostaining properties, and genetic 
features.
zz Squamous cell carcinoma, adenocarcinoma, and poorly 
differentiated large-cell carcinoma are most commonly 
encountered in daily routine practice. 
zz Morphologic features, immunocytochemical properties, 
and diagnostic dilemmas of organ-typical carcinomas are 
presented in the chapters of this book devoted to the spe-
cific organs. 

Caution
zz Cytology alone can provide a false-negative diagno-

sis or an incorrect tumor typing. Selected lesions giv-
ing rise to diagnostic difficulties are presented in 
photographs and discussed in the corresponding 
legends:
–	 Breast carcinoma, clear cell type (Fig. 15.106).
–	 Breast carcinoma, monomorphic cell type (Fig. 

15.107).
–	 Cystic papillary thyroid carcinoma (Fig. 15.108).
–	 Keratinizing squamous cell carcinoma (Fig. 15.109).
–	 Lymphoepithelial carcinoma (Fig. 15.110).
–	 Amelanotic malignant melanoma (Fig. 15.111).
–	 Example of concomitant neoplasms (Fig. 15.112).
zz Determinate cytologic reports should never be ren-

dered based on poorly preserved cytologic smears 
(Fig. 15.113).

Immunocytochemistry
zz A synopsis of the most common tumor cell markers that 
are detectable by routine immunocytochemical testing is 
given in Table 15.3.3, p. 978. The list includes a majority 
of markers and antigens that play a crucial role in the di-
agnostic spectrum of epithelial neoplasms and selected 
nonepithelial and nonlymphoid tumors. 
zz CD markers of leukocytes and lymphoid tumors are listed 
in Table 15.1.1, Sect. 15.1.4.1, p. 912.
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Table 15.3.3  Common nonlymphoid tumor cell markers detectable in cytologic specimens using immunocytochemical methods 

Marker groups Individual markers Immunopositivity relevant for diagnosisa

Cytokeratins Pancytokeratins (MNF116, Lu-5)
CK 5/6, 34betaE12
CK7 and CK20

CK7
CK13
CK20

Carcinomas
Squamous cell carcinoma
Transitional cell carcinoma,
Pancreas and bile duct carcinoma

Adenocarcinoma of the lung and breast
Transitional cell carcinoma
Colonic adenocarcinoma

CA (carcinoma antigen) markers CA 19-9

CA 125

Pancreatic and bile duct carcinoma

Ovarian carcinoma

CD (cluster of differentiation) marker CD1 Langerhans cell histiocytosis

Tumor-typical markers CEA
TTF-1

Mammaglobin
E-cadherin
Vimentin (frequently coexpressed with 
cytokeratins in cytologic smears!)

Carcinomas
Thyroid neoplasms
Adenocarcinoma of the lung
Small cell carcinoma in particular of the lung
Neuroendocrine tumors

Breast carcinoma
Ductal breast carcinoma 
Soft tissue tumors 

Tumor markers – 
more or less specific

Thyroglobulin
Calcitonin
PHRP
PSA, PAP
AFP, Hep Par 1
CDX-2

CgA, synaptophysin, NSE

Hormone receptors

PLAP, hCG, AFP
RCCMA
Calretinin
PMC, HMB-45, Melan A, Tyrosinase
S100 (in general has low specificity!)

GFAP
Alpha SMA

Thyroid follicular neoplasm
Thyroid medullary carcinoma
Tumors of the parathyroid gland 
Carcinoma of the prostate
Hepatocellular carcinoma
Intestinal, particularly colorectal carcinoma

Neuroendocrine tumors, parathyroidal tumors

Breast carcinoma
Endometrial carcinoma
Ovarian carcinoma

Germ cell tumors
Renal cell carcinoma
Mesothelioma
Malignant melanoma
Melanoma, granulosa cell tumor,
Langerhans cell histiocytosis 

Peripheral nerve sheath tumors
Smooth muscle tumors, myoepithelial tumors

a See details in the specific chapters of this book.
AFP, alpha-feto protein; CgA, chromogranin A; GFAP, glial fibrillary acidic protein; hCG, human chorionic gonadotrophin; Hep Par 1, hepatocyte 
antigen; LMW CK, low-molecular-weight cytokeratins; NSE, neuron-specific enolase; PAP, prostate acid phosphatase; PHRP, parathyroid 
hormone-related protein; PLAP, placental alcaline phosphatase; PMC, pan melanoma cocktail; PSA, prostate-specific antigen; RCCMA, renal cell 
carcinoma-associated cell marker; SMA, smooth muscle actin; TTF-1, thyroid transcription factor-1
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Caution
zz Each institution should develop individual protocols 

for the processing of cell aspirates from standardized 
sampling to staining-procedures and establish reli-
able rules to ensure the validity and reproducibility 
of the immunocytochemical results. 
zz Immunotests that have been found to provide un-

trustworthy results must be evaluated with special 
attention. Whenever possible, they should be substi-
tuted with another immunopanel, another technical 
approach, or if need be a different biological assay.
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Fig. 15.41  Mononucleosis infectiosa mimicking malignant lymphoma.
FNAB of a young woman’s enlarged neck lymph node. Higher magnification shows a high 
proportion of atypical lymphocytes: cellular enlargement, irregular nuclear shape, and dis-
tinct nucleoli (direct smear, Pap stain, no MGG stained specimen available). 
Tentative cytologic diagnosis: Overall cell pattern suggests malignant lymphoma on Pap 
staining. 
Comments:EBV-typical immunoblasts, plasmablasts, and mature plasma cells rarely occur or 
are very difficult to distinguish.
Note the loose but coarse granular chromatin texture indicating benign (reactive) lymphoid 
cells.
In this particular case, MGG stain would be extremely helpful in order to accentuate plasma-
cytoid features of the atypical cells.
Final diagnosis: Subsequent positive serologic results confirmed mononucleosis infectiosa.

Fig. 15.42  Hyperplasia of the lymphonodular T-zone mimicking low-grade non-Hodg-
kin lymphoma.
A 67-year-old woman presented with enlarged peripheral lymph nodes and a retroperitoneal 
mass.
Lower magnification shows a high proportion of small to medium-sized lymphocytes in com-
bination with blasts (arrows), intermediate cells, and histiocytes (arrowheads) (FNAB, direct 
smear, MGG stain).
(False-positive) cytologic diagnosis: Low-grade NHL associated with scattered centroblasts 
(likely follicular lymphoma, grade 1–2). 
Comment: Pronounced nuclear irregularities in size and shape of the proliferating T cells 
suggested malignancy.
Histology of the same lymph node: Reactive lymphadenopathy associated with enlarged T-
zones.

Fig. 15.43A–C  Lymphoblastic lymphoma.

Morphological features of B lymphoblastic neoplasms are indistinguishable from those 
of malignant T lymphoblastic proliferations.

A 53-year-old man having a positive history of relapsing NHL presented with an enlarged 
inguinal lymph node. The patient was referred to FNAB with the clinical issue: relapse of 
lymphoma vs viral infection. Direct smears were MGG- and Pap-stained.
Cytologic and subsequent histologic diagnosis (the latter by lymph node excision): Lympho-
blastic lymphoma.
A Lower magnification shows a heterogeneous cell population composed of small and in-
termediate cells (MGG staining method). It is rather difficult to recognize blast cell features 
but the N/C ratio is consistently high. B Detail from a Pap-stained smear clearly exhibits 
lymphoblastic features: irregularly shaped nuclei, evenly distributed fine and coarse granular 
chromatin, and occasionally indistinct multiple nucleoli. Usually extremely small cytoplas-
mic rims; the larger cytoplasmic bodies harbor distinct vacuoles (arrows). C Only 20–30% 
of the malignant blasts express leukocyte common antigen (CD45) (immunostaining of a 
Pap-prestained specimen).
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Figs. 15.44–15.49 Small lymphocytic lymphoma.
The morphology of classic small lymphocytic lymphoma (SLL) and the established tumor 
variants is explained using fine-needle aspirates from different patients. Varied preparation 
techniques, staining methods, and immunocytochemical properties are demonstrated. 

Fig. 15.44  (case #1) Classic tumor variant. 
Low magnification (direct smear, Pap stain) reveals the uniform appearance of the classic 
type of small lymphocytic lymphoma. Note in particular: 
(1) Slightly enlarged lymphoid tumor cells in comparison to benign small lymphocytes. 
(2) Pronounced nucleoli. 
(3) Numerous small compact aggregations of the tumor cells.

Fig. 15.45  (case #2) Classic tumor variant. 
High magnification (direct smear, MGG stain) is focused on slightly enlarged and irregular 
nuclei, pronounced nucleoli and the clumped chromatin. The chromatin texture is compa-
rable to that in nuclei of benign lymphocytes.

Fig. 15.46  (case #3) Plasmacytoid variant. 
This tumor type corresponds to lymphoplasmacytoid immunocytoma under the terms of the 
Kiel classification scheme. Note the plasmacytoid features (arrows) in the majority of small 
and intermediate tumor cells, and the coarse chromatin texture in the majority of the tumor 
cell-nuclei (direct smear, MGG stain, high magnification).

Fig. 15.47  (case #4) SLL associated with tumor proliferation centers in a direct smear. 
Small lymphocytic lymphoma comprising prolymphocytes (arrows) and paraimmunoblasts 
(arrowheads) that originate from tumor proliferation centers (direct smear, MGG stain).

Fig. 15.48  (case #5) SLL associated with tumor proliferation centers in a ThinPrep® 
specimen. 
High magnification exhibits numerous prolymphocytes (arrows). A paraimmunoblast is also 
present (upper left). Compare with Fig. 15.47.

Fig. 15.49  (case #6) Small lymphocytic lymphoma and immunocytochemistry.
Typical strong expression of the B-cell marker CD23 (Pap-prestained direct smear).
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Figs. 15.50–15.56 Variants of plasma cell neoplasm.
Both plasmacytoma of the bone and extraosseous plasmacytoma are presented in FNAB 
samples from different patients. Tumor variants, varied preparation techniques, varied stain-
ing methods, and immunocytochemistry are highlighted. Diagnostic difficulties are reviewed. 
Each cytologic diagnosis was verified by histology.

Fig. 15.50  (case #1) Plasmacytoma: mature tumor form.
FNAB of an osteolytic lesion located in the os sacrum. The aspirate reveals a high percent-
age of mature tumor cells exhibiting plasmacytic features and a few less mature tumor cells 
(arrow). The cells are scattered in a background composed of blood and small lymphocytes 
(direct smear, MGG stain, lower magnification).

Fig. 15.51  (case #2) Plasmacytoma: immature tumor form in a liquid-based specimen. 
FNAB of a plasmacytoma located in soft tissues of the shoulder area. A ThinPrep specimen 
shows less mature tumor cells exhibiting a higher N/C ratio, both coarsely clumped and 
loose chromatin, more prominent nucleoli, vacuolated less basophilic cytoplasm, and less 
voluminous eccentric cytoplasm as compared to mature plasmacytic tumor cells (Pap stain, 
high magnification). 

One should always remember that:
1.	 Cells of plasmacytoma appear smaller both in conventional Pap-stained smears and 

liquid-based preparations compared to MGG-stained specimens (after air drying).
2.	 In Pap-stained specimens, the cytoplasm of immature plasma cells usually appears 

finely granular and vacuolated compared to dense and cyanophilic cytoplasm of ma-
ture plasma cells.

3.	 The cytoplasmic paranuclear clearing frequently appears indistinct in Pap-stained 
smears (see also Fig. 15.53).

Fig. 15.52  (case #3) Plasmacytoma: immature tumor form (MGG stain). 
An aspirate of a cervical lymph node. High magnification exhibits the same appearance of 
the tumor cell population as shown in Fig. 15.51, but plasmacytoid features (basophilia and 
paranuclear clearing of the cytoplasm) perform better in air-dried MGG-stained specimens. 
Note the mitotic figure at the bottom of the field indicating proliferative activity.
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Fig. 15.53  (case #4) Plasmacytoma: immature tumor form (Pap stain). 
An aspirate of a pleural nodular mass that was associated with disintegration of a nearby rib. 
Plasmacytoid features are vaguely discernible, and nucleoli are extremely prominent (direct 
smear, high magnification).

Fig. 15.54  (case #5) Plasmacytoma: anaplastic tumor form. 
An FNAB of the sternum from a patient presenting with a positive history of anaplastic 
plasmacytoma. Pleomorphic tumor cells with loss of the plasmacytoid features, high mitotic 
activity, and scarce cell detritus (arrows) (direct smear, Pap stain, high magnification). 
Comment: The positive history of an anaplastic plasmacytoma made it possible to render a 
conclusive diagnosis by standard cytology; unlike patients with an uneventful history and/or 
inadequate clinical information, making cytologic diagnosis challenging.

Fig. 15.55  (case #6) Plasmacytoma with immunoglobulin inclusion. 
High magnification shows a crystalline rod (arrow) incorporated into the cytoplasm of an 
immature tumor cell (direct smear, MGG stain).

Fig. 15.56  (case #7) Immature plasmacytoma and immunocytochemistry.
Strong expression of the plasma cell-associated marker CD38 (Pap-prestained direct smear). 
Note the background immunopositivity frequently occurring in conventional cytologic 
smears.
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Figs. 15.57–15.65 Follicular lymphoma, low-grade and high-grade variant, and diag-
nostic dilemmas.
Several patients were selected who revealed a follicular lymphoma (FL) in FNABs of en-
larged lymph nodes. In each patient, the diagnosis of FL and its subtype were established 
previous to the cytologic investigation or were confirmed metachronously by histologic exa
mination of a lymph node. Varied preparation techniques, varied staining methods, immuno-
cytochemical attributes, and diagnostic challenge are presented and discussed.

Fig. 15.57  (case #1) Low-grade FL (histologically grade 1). 
An elderly man presented with polylymphadenopathy. Lower magnification shows a uniform 
small cell pattern where atypical centrocytes (characterized by irregular nuclei) and small 
lymphocytes (characterized by dark staining nuclei) predominate (direct smear, MGG stain).

Fig. 15.58  (case #2) Low-grade FL (histologically grade 2). 
It is often difficult to ascertain the cytologic grade of FL in liquid-based preparations (the cur-
rent specimen has been prepared using the ThinPrep technique), particularly for two reasons: 
(1) Enhancement of the nucleoli, with each nucleus exhibiting a single nucleolus or multiple 
pronounced nucleoli.
(2) Distinguishing between centrocytes and small centroblasts is extremely difficult due to 
the decreased variability of the cell sizes. (Liquid-based preparation Pap stain, high magni-
fication).

Fig. 15.59  (case #3) Low-grade FL (histologically grade 2) vs reactive lymphadenopathy. 
Physical examination showed an enlarged inguinal lymph node in an elderly female patient. 
FNAB-direct smears prepared for Pap staining show a heterogenous appearance. The cell 
population is composed of small, intermediate, and large cleaved and noncleaved cells. It is 
difficult to distinguish between a reactive lymphoid lesion and low-grade follicular lympho-
ma. However, the overall cell pattern suggests a lymphoid neoplasm because of the absence 
of small benign lymphocytes and large cells other than centroblasts (arrows), meaning that all 
cells may originate from the same cell clone (direct smear, high magnification).

Fig. 15.60  (case #4) Low-grade FL (histologically grade 2) vs reactive lymphadenopathy. 
Relapsing FL in an elderly female patient. Direct smears (FNAB of a cervical lymph node) 
were air dried and MGG-stained. Cellular appearance is similar to that demonstrated in Fig. 
15.59, but faint plasmacytoid cell features and tingible-body macrophages (arrow) definitely 
mimic reactive lymphadenopathy (high magnification). 

Fig. 15.61  (case #5) Low-grade FL (histologically grade 2) vs mantle cell lymphoma.
History of relapsing FL in a 53-year-old woman. A monomorphic population of centrocytes 
showing variation in nuclear shape is highly characteristic of low-grade FL. Note compact 
clustering of tumor cells (upper left and upper right) indicating malignancy (high magnifica-
tion, direct smear, Pap stain). 
Comments: In cases with a predominance of centrocytes, mantle cell lymphoma has to be 
considered in the differential diagnosis. A definite diagnosis requires immunophenotyping 
and cytogenetic studies.
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Fig. 15.62  (case #6) Intermediate- to high-grade FL (histologically grade 3a). 
A patient suffering from relapsing malignant lymphoma. Lower magnification reveals a 
mixed cell pattern (direct smear, MGG stain). Centroblastic tumor cells (arrows)account for 
more than 30% of the whole cell population. As a result, cytology suggests high-grade FL.

Fig. 15.63  (case #7) Low- to intermediate-grade FL (histologically grade 3a) associated 
with epithelioid histiocytes. 
An elderly woman presented with multiple enlarged lymph nodes suggestive of malignant 
lymphoma. High magnification reveals predominantly atypical centrocytes showing pro-
nounced nuclear cleaving and grooves. A loose aggregate of activated histiocytes occasio
nally showing epithelioid nuclei (arrows) is also present in this field. 

Activated epithelioid cells associated with rounded nuclei and distinct nucleoli can  
potentially be misinterpreted as blast cells.

Fig. 15.64  (case #8) High-grade FL (histologically grade 3b) atypical centrocytes vs small 
blasts. 
A middle-aged woman with a history of malignant lymphoma of the tongue presented with 
enlarged cervical lymph nodes. The cleaved atypical nuclei indicate a malignant lymphoma 
originating from germinal center cells. According to our experience, it is often difficult to 
distinguish between medium-sized centrocytes and small centroblasts by standard cytology 
(direct smear, MGG stain, high magnification).

Fig. 15.65A, B  (case #9) Low-grade FL, diagnostic impact of lymphocyte immunopheno-
typing.
A 61-year-old woman with low-grade follicular lymphoma in remission for many years, pre-
sented with a nodule located in the left parotid area. Diagnostic consideration includes a 
tumor of the parotid gland, a reactive lymph node, and relapsing lymphoma. An FNAB was 
performed, direct smears and ThinPrep specimens were prepared, the latter with the intention 
of performing immunocytochemical studies (conventional MGG- and Pap-stained cytology 
is not shown).
Cytology and immunocytochemistry: The result of the immunocytochemical work-up classi-
fies the atypical lymphoid population as malignant lymphoma of the B-cell phenotype.
A An antibody for the B-cell marker CD20 decorates all medium-sized and large atypical 
cells (ThinPrep specimen, high magnification). B Opposite immunoprofile: the T-cell marker 
CD3 demonstrates positivity in small benign T-lymphocytes (ThinPrep specimen, high mag-
nification).
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Fig. 15.66 and 15.67 Mantle cell lymphoma: classic cytologic features.
FNAB on two patients presenting with enlarged lymph nodes. The direct smears show the 
classic cell features of mantle cell lymphoma.

Fig. 15.66  (case #1) Lower magnification of an MGG-stained direct smear exhibits uniform 
appearance. Note nuclear irregularity, inconspicuous nucleoli, and a few apoptotic cells (ar-
rows).

Fig. 15.67  (case #2) High magnification focuses on (1) variability in cell size, (2) pronounced 
irregularities of nuclear outline, (3) chromatin texture, and (4) usually indistinct nucleoli (Pap 
staining). Compare tumor cell morphology with that of a histiocyte (upper right).

Figs. 15.68 and 15.69 Mantle cell lymphoma and immunocytochemistry.
A patient with a positive history of mantle cell lymphoma presented with a mass in the soft 
tissue of his upper arm. FNAB was performed and liquid-based method was applied with the 
intention of immunocytochemical investigations. Conventional cytology is not shown, but 
selected immunostains are demonstrated:

Fig. 15.68A  Tumor cells strongly express CD43 by immunolabeling (lower magnification, 
ThinPrep specimen). B Immunopositivity for Cyclin D1 is distinct (ThinPrep specimen, low-
er magnification, ).

Fig. 15.69  A minor proportion of the tumor cell nuclei stain positive for MIB-1. Prolifera-
tion index: 12% (ThinPrep specimen, high magnification). 



99515.3  B/T NHLs, Hodgkin Lymphomas, Histiocytic Sarcoma, Myeloproliferative Disorders, Metastases	�

15.69

15.68B15.68A

15.6715.66



11

15

15

996 Chapter  15    Lymph Nodes

Figs. 15.70 and 15.71 Nodal marginal zone lymphoma.
These two cases of marginal zone lymphoma in lymph node aspirates emphasize the difficul-
ties in both assessing malignancy and proper subtyping by standard cytology.

Fig. 15.70  (case #1) A 62-year-old woman presented with a solitary lymph node at her neck 
(a specific clinical history was not available). Direct FNAB smears were prepared for both 
Pap-staining and May-Grünwald-Giemsa-staining (the latter is not shown). Low magnifi-
cation shows a mixed cell population comprising small and medium-sized lymphoid cells, 
occasional large transformed cells, histiocytes, monocytoid cells, and a tingible-body mac-
rophage. Distinct cellular atypias are not identifiable, at neither low nor high magnification 
(Pap stain). 
Cytologic misdiagnosis: Reactive lymphadenopathy.
Tissue diagnosis (lymph node excision biopsy): Low-grade non-Hodgkin lymphoma of the 
B-cell phenotype, most likely marginal zone lymphoma.

Fig. 15.71  (case #2) A healthy 70-year-old woman detected a solitary lymph node at the 
right side of her neck. FNAB was performed, both direct smears and liquid-based specimens 
were prepared. A more pronounced cellular polymorphism is obvious compared with the 
preceding case: blasts account for a high fraction of the whole cell population, and medi-
um-sized lymphoid cells exhibit distinct atypias (irregular nuclei, dense granular chromatin, 
polymorphic nucleoli) (arrows), but numerous tingible-body macrophages are also present 
(lower left and lower right) (direct smear, Pap stain, high magnification). A high percentage 
of the cells expressed B-cell markers, and immunostaining for MIB-1 revealed an extremely 
low proliferation index (immunostains are not shown).
Cytologic diagnosis: Low-grade malignant non-Hodgkin lymphoma of the B phenotype. A 
further subtyping is not possible.
Tissue diagnosis (lymph node excision biopsy): Nodal marginal zone lymphoma, low grade.

Fig. 15.72A, B  Hairy cell leukemia.
Image-guided FNAB of retroperitoneal lymph nodes in a man with a long history of hairy 
cell leukemia. Direct smears were Pap-stained. A Higher magnification shows small lym-
phoid cells with mild nuclear irregularities, homogeneous chromatin, and occasional distinct 
nucleoli. Please note particularly the pale cytoplasm (arrows) and hair-like cytoplasmic pro-
trusions (arrowheads). B Positive immunostaining for DBA44 makes the particular cytoplas-
mic tails of the tumor cells clearly visible (Pap-prestained direct smear).
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Figs. 15.73–15.76 Diffuse large B-cell lymphoma: centroblastic variant.
Four cases illustrate the varied phenotypes of centroblastic diffuse large B-cell lymphoma 
(DLBCL) in terms of the diagnostic challenges. Direct smears were prepared for MGG and 
Pap stain.

Fig. 15.73  (case #1) A 46-year-old man with a recent diagnosis of high-grade NHL; com-
plete tumor staging was performed with multiple FNABs. High magnification shows a fairly 
monotonous appearance of the cell population composed of large neoplastic cells exhibiting 
irregular nuclear outline, occasional lobated nuclei, and an extremely high N/C ratio (MGG 
stain).
Cytologic diagnosis: Blastic large-cell NHL. 
Histology provided definite subtyping (DLBCL, centroblastic variant).

Fig. 15.74  (case #2) A 74-year-old woman presented with clinical symptoms suggesting 
malignant lymphoma. Initial FNAB of an enlarged lymph node was performed. The same 
cellular features as demonstrated above are readily identified in a Pap-stained smear (lower 
magnification). Note evenly dispersed fine chromatin, distinct nucleoli usually shifted to the 
inner surface of the nuclear membrane, amorphous background debris, and several starry-sky 
macrophages (lower right). In this setting, macrophages indicate substantial tumor necrosis.
Cytologic diagnosis: High-grade large-cell B-cell lymphoma, most probably DLBCL of the 
centroblastic variant.
Tissue diagnosis (lymph node excision biopsy): Diffuse large B-cell lymphoma, centroblastic 
variant.

Fig. 15.75  (case #3) DLBCL comprising a major proportion of hyperplastic T lymphocytes.
A 40-year-old man presented with enlarged cervical lymph nodes. FNAB was performed 
and direct smears were prepared for Pap stain. The admixture of a high proportion of benign 
(but activated) lymphocytes can give rise to diagnostic dilemmas: activated T lymphocytes 
are enlarged, exhibiting small but distinct nucleoli (arrows); in addition, the field contains 
histiocytes and a single large malignant cell (upper right). Epithelioid histiocytes were also 
present but are not shown (lower magnification).
Tentative cytologic diagnosis: Overall cell pattern suggests lymphocyte-rich Hodgkin lym-
phoma or non-Hodgkin lymphoma of the mixed cell type. Histologic examination is required 
for a definite diagnosis and tumor typing.
Tissue diagnosis (lymph node excision biopsy): T-cell-rich DLBCL, centroblastic variant.

Fig. 15.76  (case #4) DLBCL exhibiting a variegated appearance.
A 68-year-old male patient with a history of gastric DLBCL presented with enlarged cervical 
lymph nodes. The patient was referred to FNAB, direct smears were MGG-stained. The ex-
tremely heterogeneous microscopic appearance mimics reactive lymphoid hyperplasia. The 
cell population consists of small lymphocytes, medium-sized atypical lymphoid cells (ar-
rows), lymphoblasts (arrowheads), and tingible body macrophages (a single cell, lower left).
Cytology: Together with the clinical history, the correct diagnosis of DLBCL could easily be 
established by standard cytology. 

Comment: One should be aware that the cell pattern presented here can give rise to di-
agnostic confusion in cases with an uneventful patient history and/or inadequate clinical 
information. The cellular pattern most likely suggests mononucleosis infectiosa.

Tissue diagnosis (lymph node excision biopsy): DLBCL, centroblastic variant.
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Fig. 15.77  Diffuse large B-cell lymphoma: immunoblastic variant.
Image-guided FNAB of a retroperitoneal mass in an 71-year-old man. Direct smears were 
Pap-stained. Immunoblast-like neoplastic cells dominate the smear pattern. Mitotic activity 
(lower right) and background detritus are obvious (high magnification).
Cytology: An accurate cytologic diagnosis was not possible due to unavailable immunocyto-
chemical studies. Blastic NHL and large-cell carcinoma were assumed. Repeated FNAB or 
surgical biopsy had been recommended.
Comment: The cells exhibiting huge, frequently centrally positioned nucleoli are compatible 
with immunoblasts.
Histologic diagnosis (surgical biopsy of the retroperitoneal tumor): DLBCL, immunoblastic 
variant.

Fig. 15.78A, B  Diffuse large B-cell lymphoma: anaplastic variant.
A 69-year old man with a history of testicular large-cell non-Hodgkin lymphoma, NOS, pre-
sented with a recently detected enlarged cervical lymph node. FNAB of the lymph node was 
performed; direct smears and liquid-based preparations were prepared for Pap stain.
Cytologic/ immunocytochemical diagnosis: Large B-cell NHL, anaplastic subtype.
Tissue diagnosis: DLBCL, centroblastic and anaplastic variant.
A High magnification shows pleomorphic malignant cells (conventional smear, Pap stain). 
Abundant vacuolated cytoplasm and loose cell aggregation give rise to difficulties distin-
guishing between blastic lymphoma and anaplastic carcinoma. B Immunostaining for the 
B-cell marker CD20 clearly decorates all neoplastic cells, both isolated and grouped. Thus, 
carcinoma can be excluded by cytology (Pap-prestained ThinPrep specimen, lower magni-
fication).
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Figs. 15.79 and 15.80 Cytologic features of classical Burkitt lymphoma.
FNAB of inguinal lymph nodes in two middle-aged patients. Both patients had no specific 
personal history.
Cytologic diagnosis: Burkitt lymphoma (confirmed by histologic examination in both pa-
tients).

Fig. 15.79  (case #1) Lower magnification demonstrates a monotonous cell pattern and loose 
aggregations of the blastic tumor cells. Note the sharply outlined vacuoles embedded in a 
deeply basophilic cytoplasm (direct smear, MGG stain). Generally, cytoplasmic key features 
are much better displayed in MGG-stained specimens than Pap-stained smears.

Fig. 15.80  (case #2) Irregularities of the nuclear membrane, characteristic chromatin texture, 
and nucleoli are perfectly expressed using the Papanicolaou staining procedure. Numerous 
tingible body macrophages are also present (lower right) (direct smear, high magnification).

Fig. 15.81  T lymphoblastic lymphoma.
An elderly man with a positive history of relapsing lymphoblastic NHL presented with an 
enlarged lymph node at his neck. Immunocytochemically, nearly 100% of the tumor cells 
express the T-cell marker CD3 determining T-cell lineage of the lymphoma (FNAB, Pap-
prestained direct smear). Cytomorphologic features of lymphoblastic lymphoma are demon-
strated in Fig. 15.43A and 15.43B by means of MGG and Pap staining.
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Figs. 15.82–15.84 Peripheral T-cell lymphoma.
FNABs of peripheral lymph nodes from three different patients afflicted with peripheral T-
cell lymphoma. Initial aspiration of the lymph nodes was followed by excisional biopsy and 
histologic examination. Direct smears were prepared from material of the aspirates for MGG 
and Pap stains. Tumor variants, typical cytologic features, and diagnostic considerations are 
discussed.

Fig. 15.82A, B  (case #1) A 75-year-old man presented with enlarged axillary lymph nodes. 
Initial FNAB was performed. 
Tentative cytologic diagnosis: Most likely malignant NHL. Epithelioid cell-rich Hodgkin 
lymphoma, among other lesions, should be considered in this setting.
Discussion: The heterogeneous appearance of the cell population may mimic a benign lym-
phoid hyperplastic lesion, but pronounced nuclear polymorphism, dense and granular chro-
matin, hyperchromasia, and compact cell clustering favor malignancy. Histologic examina-
tion is essential in order to exclude reactive lymphadenopathy. 
Tissue diagnosis: Peripheral T-cell lymphoma.
A A heterogeneous cell pattern is disclosed at lower magnification. The cell population is 
composed of small lymphoid cells, medium-sized atypical cells (small arrows), cells show-
ing plasmacytoid features (large arrows), and histiocytes (arrowheads). Tingible body mac-
rophages are also present (left) (MGG stain). B High magnification again exhibits cellular 
heterogeneity (MGG stain) including active epithelioid histiocytes (top). 

Fig. 15.83  (case #2) T-cell NHL, small-cell variant.
A 38-year-old woman presented with enlarged lymph nodes and pleural effusion. Initial 
FNAB of an inguinal nodule. A peripheral T-cell lymphoma of the monomorphic small-cell 
variant (compare nuclear size of tumor cells with red blood cells and neutrophils) is pictured 
at high magnification. Note the characteristic chromatin and nuclear irregularities (direct 
smear, MGG stain). 
Cytologic/ cytochemical diagnosis: T-cell NHL, small-cell variant. A cytochemical test veri-
fied the T-phenotype of the lymphoma cells providing dot-like acid phosphatase activity (not 
shown). Subsequent histologic studies are not available.

Fig. 15.84  (case #3) T-cell lymphoma, large-cell pleomorphic variant.
A middle-aged male patient with a history of long-standing T-CLL presented with an en-
larged submandibular lymph node. Initial aspiration of the lymph node was performed in 
order to confirm tumor relapse. High magnification is focused on nuclear abnormalities 
(molding, indentations, grooves) that are pathognomonic for the vast majority of malignant 
T lymphocytes. The lymphoid cells exhibit the T-cell marker CD3 by immunolabeling (not 
shown) (direct smear, Pap stain).
Cytologic/ immunocytochemical diagnosis: T-cell lymphoma, large tumor cell variant.
Tissue diagnosis: Pleomorphic NHL of the T-cell phenotype. 
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Figs. 15.85 and 15.86 Angioimmunoblastic T-cell lymphoma.
We present two examples of angioimmunoblastic T-cell lymphoma (AILD-T) from two dif-
ferent patients. FNAB of enlarged lymph nodes was performed; the overall cell appearance 
primarily suggested reactive lymphadenopathy in both patients.

Fig. 15.85A–C  (case #1) A 72-year-old man presented with enlarged axillary lymph nodes, 
with no specific clinical history. Primary FNAB was performed. Direct smears were prepared 
for MGG and Papanicolaou stains.
Tentative cytologic diagnosis: Diagnostic considerations comprised reactive lymphoid le-
sion, angioimmunoblastic lymphoma, and other variants of NHL. 
Comment: We would like to emphasize that careful evaluation of the cytologic specimens 
will usually reveal scattered tumor cells with distinct features indicating AILD-T. 
Postmortem histologic diagnosis: Disseminated AILD-T.
A A distinct heterogeneous cell population is shown at lower magnification (MGG stain). 
The typical tumor cells (arrows) clearly differ from inflammatory cells (an immunoblast, a 
plasma cell, an eosinophilic granulocyte, and a histiocyte are marked by arrowheads). B The 
details of angioimmunoblastic T-lymphoma cells are shown at high magnification (arrows) 
(MGG staining). C Low magnification displays a soft tissue fragment comprising hyalinized 
capillary-sized vessels (arrows) (Pap stain).

Fig. 15.86  (case #2) Another key feature of AILD-T is shown at lower magnification: a 
loose aggregate of reticulum cells interspersed by atypical lymphoid elements (arrow). In 
addition, numerous tumor cells occur isolated or crowded together(right) (direct smear, Pap 
stain). 
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Figs. 15.87–15.89 Anaplastic large-cell lymphoma.
Three different patients: FNAB of primary and relapsing anaplastic large-cell lymphomas.

Fig. 15.87  (case #1)  A middle-aged man without a specific clinical history presented with 
an axillary tumor mass. The characteristic cytomorphology of anaplastic large-cell lympho-
ma is shown in detail. Key features include multinucleation, kidney-shaped nuclei, abundant 
basophilic cytoplasm associated with sharply defined vacuoles, and an inflammatory back-
ground (direct smear, MGG stain).
Tentative cytologic diagnosis: Pleomorphic malignant neoplasia. Immunocytochemistry was 
not performed for technical reasons.
Tissue and immunohistochemical diagnosis (surgical excision of the axillary mass): Large-
cell anaplastic T-cell non-Hodgkin lymphoma. 

Fig. 15.88  (case #2) FNAB of a submammary lymph node in a patient with a history of 
anaplastic large-cell lymphoma. The detail (Pap-stained direct smear) exhibits a tumor gi-
ant cell with a wreath-like arrangement of the nuclei (left). Such cells may closely resemble 
Reed-Sternberg cells in Hodgkin lymphoma. 
Cytology: The diagnosis of anaplastic large-cell lymphoma was easily made based on the 
patient’s well-established history. 

Fig. 15.89A, B  (case #3) Example of large-cell anaplastic T-cell NHL, small to medium-size 
cell variant.
Relapse of an anaplastic large-cell lymphoma in a 60-year-old woman. FNAB of a lump at 
the back (direct smears for conventional microscopy, Pap stain). A Cytomorphology of the 
tumor cells is comparable to that shown in case #1 (Fig. 15.87) (high magnification). B The 
tumor cells exhibit strong immunopositivity for CD30 (ThinPrep specimen).
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Fig. 15.90  Hodgkin cells in liquid-based preparation.
High magnification reveals a Hodgkin cell (arrow), two histiocytes (arrowheads), and dis-
persed small to medium-sized atypical elements representing either atypical lymphocytes or 
small Hodgkin cells (upper left) (FNAB, ThinPrep specimen, Pap stain).

Figs. 15.91–15.95 Classical Hodgkin lymphoma corresponding to the mixed cellular 
variant. 
Cytologic characteristics of classical Hodgkin lymphoma (CHL) are shown through fine-
needle aspirates from different patients.

Fig. 15.91   (case #1) Reed-Sternberg cells showing exemplary chromatin, nucleolus, and 
cytoplasm (arrows). Take note of mirror-inverted arrangement of the two nuclear lobes (cen-
ter) (direct smear, Pap stain, high magnification).

Fig. 15.92  (case #2) A classic Reed-Sternberg cell showing multiple nuclear segments ar-
ranged in a wreath-like pattern. Note the characteristic abundant pale-staining cytoplasm 
(direct smear, Pap stain, high magnification).

Fig. 15.93  (case #3) Classic heterogeneous appearance of CHL.
An MGG-stained cytologic specimen (air-dried direct smear) reveals the classic heteroge-
neous appearance of CHL at low magnification. The background population is composed of 
small and transformed lymphocytes, plasma cells (small arrow), neutrophils and eosinophils 
(large arrows), and HRS cells (a Hodgkin cell is marked by an arrowhead).

Fig. 15.94  (case #4) Characteristic fraction of atypical lymphocytes.
Higher magnification is focused on benign but enlarged atypical lymphocytes illustrating a 
characteristic component of the reactive background of classical Hodgkin lymphomas mixed 
cellular variant. A single Hodgkin cell is clearly discernible (arrow), medium-sized atypical 
cells containing large nucleoli may represent either atypical lymphocytes or small Hodgkin 
cells (arrowheads); distinguishing small Hodgkin cells may be difficult (direct smear, Pap 
stain).

Please note that the atypical lymphocytes encountered in HL closely share morphologic 
features with the tumor cells of non-Hodgkin lymphomas such as follicular lymphoma, 
mantle cell lymphoma, and others. 

Fig. 15.95  (case #5) Activated epithelioid histiocytes.
A Pap-stained cytologic specimen shows a large proportion of atypical lymphocytes associ-
ated with aggregates of activated epithelioid histiocytes (upper left and lower right). Hodgkin 
cells (arrows) clearly differ from epithelioid cells (direct smear, low magnification).



101115.3  B/T NHLs, Hodgkin Lymphomas, Histiocytic Sarcoma, Myeloproliferative Disorders, Metastases	�

15.9515.94

15.9315.92

15.9115.90



11

15

15

1012 Chapter  15    Lymph Nodes

Figs. 15.96 and 15.97 Immunocytochemical properties of HRS cells.
Staining properties are shown using conventional smears and a liquid-based specimen origi-
nating from different aspirates.

Fig. 15.96A  An antibody for CD30 decorates large and medium-sized Hodgkin cells in a 
dot-like fashion (Pap-prestained ThinPrep specimen). B The B-cell marker PAX5 shows a 
positive immunoreaction in the cytoplasm of HRS cells (Pap-prestained conventional smear).

Fig. 15.97  An antibody for CD15 decorates HRS cells (Pap-prestained conventional smear). 
The diffuse staining pattern suggests membrane-accentuated staining mode.

Fig. 15.98A, B  Classical HL nodular sclerosis, classical and syncytial variant.
Two variants of HL nodular sclerosis are shown; the FNAB specimens originate from two 
patients. A (case #1) FNAB of a lymph node in a 32-year-old man presenting with densely 
packed, enlarged cervical lymph nodes. Tumor cells exhibit features of classic HRS cells ex-
cept for less prominent nucleoli compared to HRS cells in a CHL-mixed cellular variant. The 
cells exhibit abundant delicate cytoplasm and accentuated grooves (not in focus). Findings 
are consistent with HRS cells of the lacunar type, indicating CHL nodular sclerosis (direct 
smear, Pap stain, high magnification).
Tentative cytologic diagnosis was HL nodular sclerosis (confirmed by histologic examination 
of a lymph node from the neck).
B (case #2) This case shows an example of HL nodular sclerosis, syncytial variant: dense ag-
gregation of HRS cells raise difficulties distinguishing between HL and anaplastic carcinoma 
(direct aspirate smear, Pap stain, high magnification).
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Fig. 15.99  Lymphocyte-rich classical Hodgkin lymphoma. 
During the course of a physical examination, a 59-year-old woman was found to have two 
enlarged supraclavicular lymph nodes. The attending physician referred the patient to FNAB. 
Low magnification shows a heterogeneous cell pattern apparently caused by various stages of 
lymphocytic transformation. However, numerous enlarged lymphocytes are present showing 
nucleoli (arrows) (direct smear, MGG stain).
Tentative cytologic diagnosis: Probably reactive lymphoid lesion, but low-grade non-Hodg-
kin lymphoma cannot be excluded. 
Discussion Unambiguous HRS cells could not be detected in the course of the first examina-
tion or by rescreening the smears. In the end, the question remained open as to whether the 
aspirated cell population originated from benign proliferative zones of the lymph node or 
from neoplastic areas.
Histology from the excised lymph node: Lymphocyte-rich HL, subtotal infiltration of the 
lymph node!!

Fig. 15.100A, B  Nodular lymphocyte predominant Hodgkin lymphoma.
A 12-year-old presented with an enlarged lymph node (3 cm in diameter) at her neck. FNAB 
was performed. Direct smears and liquid-based preparations were prepared.
Cytologic diagnosis: Nodular lymphocyte predominant Hodgkin lymphoma (negative im-
munoreactions for CD30 and CD15 are not shown). Subsequent histology confirmed the 
cytologic diagnosis.
A High magnification reveals atypical lymphocytes and L&H cells. The popcorn-like cells 
in the center is characterized by pronounced folding and lobation of the nucleus and mul-
tiple basophilic nucleoli (direct smear, Diff-Quik stain). B B-cell marker CD20 immunocy-
tochemically decorates both atypical lymphocytes and the L&H cell presented in this field 
(Pap-pre-stained direct smear).
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Fig. 15.101  Histiocytic sarcoma.
A 58-year-old man presenting with a cervical tumor mass was referred to FNAB. Direct 
smears were Pap-stained. High magnification mainly exhibits fusiform pleomorphic neoplas-
tic cells. Vesicular chromatin and abundant clear cytoplasm fading away at the periphery are 
striking features. Tumor cells showed negative staining results for pancytokeratin-Lu5 and 
common leukocyte antigen-CD45 (immunostains are not shown).
Tentative cytologic diagnosis: Undifferentiated malignant neoplasia, most likely sarcoma. 
Amelanotic spindle cell melanoma cannot be ruled out.
Tissue diagnosis (based on a large panel of antibodies and according to repeated evaluations 
by consultant pathologists): Sarcoma originating from dendritic reticulum cells.

Fig. 15.102  Extramedullary hematopoiesis in a lymph node.
Extramedullary hematopoiesis in a patient suffering from polycythemia vera. MGG-stained 
specimen shows hematopoietic cells of all three hematologic cell lines (trilineage cell com-
ponent) comprising varied degrees of cellular maturation. A megakaryocyte is located in the 
center of the field (FNAB of a lymph node, direct smear, high magnification).

Figs. 15.103 and 15.104 Granulocytic sarcoma.
Extramedullary located myeloid tumor mass in two different patients; aspiration cytology 
revealed immature and blastic variant of granulocytic sarcoma.

Fig. 15.103  (case #1) Granulocytic sarcoma, immature variant. 
A 36-year-old man with a positive history of acute myeloid leukemia. The patient presented 
with an enlarged cervical lymph node. High magnification shows a heterogeneous cellular 
appearance caused by immature myeloid cells (myeloblasts, promyelocytes) and an admix-
ture of lymphocytes. An eosinophilic myelocyte is depicted as well (arrow) (direct smear, 
MGG stain). 

Myelogenic sarcoma located in lymph nodes may easily be misinterpreted as severe 
reactive lymphoid disorder (e.g., EBV-induced lymphadenopathy) caused by a mixture 
of benign lymphocytes and myeloid cells, the latter mimicking immature and blastic 
lymphoid cells.

Fig. 15.104A, B  (case #2) Granulocytic sarcoma, blastic variant. 
A middle-aged man with a positive history of acute myeloid leukemia presented with a lymph 
node in the subcutis; the patient was referred to FNAB. A The vast majority of the cells are 
immature blood cells often with a histiocytoid appearance (arrows). Cells with granular cy-
toplasm are also present (top) (direct smear, MGG stain, high magnification). B Same case: a 
direct smear was Pap-stained (lower magnification). Again, morphologic similarity between 
immature myeloid elements and histiocytes is striking. A single-file row (upper right) may 
simulate epithelial neoplasia, e.g., small-cell carcinoma, breast carcinoma, and others.

Fig. 15.105  Acute monocytic leukemia.
A 60-year-old man with a positive history of AML,M5a,b presented with infraclavicular sub-
cutaneous infiltrates. The patient was referred to FNAB. Note the characteristic cytology of 
promonocytes, in particular the nuclear lobation, and the distinct cytoplasm containing dis-
persed granules (arrows). Regrettably, MGG staining was not performed (direct smear, Pap 
stain, high magnification).
 

Morphologic features of myeloid blasts call for differential diagnostic considerations 
including in particular non-Hodgkin lymphoma of the T-cell phenotype and thyroid car-
cinoma or breast carcinoma of the clear cell type, in cases with pseudo-epithelial aggre-
gation of the myelogenic tumor cells.
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Figs. 15.106–15.112 Metastatic neoplasms.
The selected lesions as presented below most likely give rise to diagnostic difficulties in 
standard aspiration cytology. Additional analyses, in particular immunocytochemistry, are 
indispensable for an accurate cytologic diagnosis. In each case, aspirated cell material was 
directly smeared and Pap-stained (except for case #5, Fig. 15.110A exhibiting a cell popula-
tion stained with MGG).

Fig. 15.106  (case #1) Breast carcinoma: clear cell type, well differentiated.
High magnification reveals small benign lymphocytes and dispersed medium-sized cells ex-
hibiting abundant clear cytoplasm, loose chromatin, and nuclear indentations (lower right)
(FNAB of a cervical lymph node).
Cytologic differential diagnosis: 
–	 Well-differentiated clear cell carcinoma of unclear primary origin (thyroid, kidney, among 

others).
–	 Activated histiocytes. 
–	 Atypical lymphoid cells. 
–	 Immature myeloid cells. 
–	 Other clear cell lesions.
Tissue diagnosis: Ductal breast carcinoma, tubular variant.

Fig. 15.107  (case #2) Breast carcinoma: monomorphic, well differentiated.
This variant of breast carcinoma may exhibit papilliform clusters composed of uniform cells, 
as demonstrated here at high magnification (FNAB of a cervical lymph node). 

Regarding breast carcinoma, bear in mind that mucinous cytoplasmic inclusions are 
common and psammoma bodies may occasionally occur.

Cytologic differential diagnosis: Cytoarchitecture, the nuclear features (indentations, 
grooves, fine granular chromatin, and nucleolar variability), and cellular palisading (arrows) 
may mimic: 
–	 Papillary thyroid carcinoma.
–	 Bronchioloalveolar carcinoma.
–	 Renal cell carcinoma. 

Fig. 15.108  (case #3) Papillary thyroid carcinoma: cystic variant.
This tumor entity is most difficult to recognize in fine-needle aspirates of lymph nodes. Com-
pare the small tumor cell cluster (upper right) with the scattered histiocytes. Note in particu-
lar the nuclear grooves (arrow), clear nuclear areas, compact cytoplasm, and high N/C ratio 
exhibited by the carcinoma cells (FNAB of a cervical lymph node, higher magnification).
Cytologic differential diagnosis: 
–	 Breast carcinoma.
–	 Bronchioloalveolar carcinoma.
–	 Renal cell carcinoma.
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Fig. 15.109  (case #4) Well-differentiated keratinizing squamous cell carcinoma.
Pronounced cytoplasmic polymorphism and varied staining quality (red, orange, yellow-
ish) favor well-differentiated SCC. In this setting, an extensive search for atypical/malignant 
squamous cells is of great diagnostic relevance (such as the cell in the center, arrow) (FNAB 
of a cervical node, high magnification).
Cytologic differential diagnosis: Branchial cleft cyst and other cervical cysts lined with 
atypical squamous epithelium.
Fig. 15.110A, B  (case #5) Lymphoepithelial carcinoma.
A 25-year-old man presented with an enlarged lymph node at the right side of his neck. 
FNAB was performed as an initial investigation. The cytologic challenge and impact of im-
munocytochemistry of this particular carcinomatous lesion are highlighted. 
Cytologic differential diagnosis: 
–	 Reactive lymphadenopathy.
–	 Hodgkin lymphoma.
–	 Reactive lymphoid lesion associated with isolated malignant lymphoid blasts.
–	 Reactive lymphoid lesion associated with isolated undifferentiated carcinoma cells. 
A A heterogeneous lymphoid cell pattern together with scattered histiocytes and large atypi-
cal cells (arrows) are presented at lower magnification. Few dispersed carcinoma cells are 
frequently encountered in aspirates of lymph nodes affected by lymphoepithelial carcinoma; 
distinguishing between carcinoma cells and benign blast cells and activated histiocytes is 
usually impossible by light microscopic investigation alone. Immunocytochemical work-up 
is mandatory in this setting (FNAB of a cervical lymph node, MGG stain, lower magnifica-
tion). B A few small clusters composed of carcinoma cells are identified (right) using immu-
nostaining for pancytokeratin-MNF116. Note the reactive lymphoid background and loosely 
arranged epithelioid histiocytes (upper left) (Pap-prestained direct smear).
Fig. 15.111  (case #6) Amelanotic malignant melanoma.
A 53-year-old woman presented with a firm cervical lymph node. There was no specific 
clinical history available. FNAB yielded cellular aspirates. The smears exhibit numerous 
medium-sized to large cells dispersed and grouped in loose aggregates. Note the abundant 
homogeneous eosinophilic cytoplasm (higher magnification).
Tentative cytologic diagnosis and differential diagnosis: Large-cell carcinoma comprising 
oxyphilic cell features: the primary tumor may be located in the thyroid gland, kidney, or li
ver. Nonpigmented malignant melanoma, epithelioid sarcoma, and blastic lymphoma should 
also be considered, the latter being rather unlikely. Immunocytochemical tests could not be 
performed.
Tissue diagnosis (excised cervical lymph node): Lymph node metastasis of an amelanotic 
melanoma.
Fig. 15.112  (case #7) Concomitant malignant neoplasms.
A 69-year-old man with a clinical history of both lymphocytic non-Hodgkin lymphoma and 
squamous cell carcinoma of the floor of mouth presented with enlarged cervical lymph nodes.
High magnification of a direct aspirate smear reveals a population of atypical lymphocytes 
(in line with lymphocytic NHL) interspersed with large undifferentiated neoplastic cells con-
sistent with poorly differentiated SCC.
Note the great significance of the clinical feed back: Initially, history of SCC was not in-
cluded in the clinical information accompanying the cytologic sample sent to our laboratory. 
Hence, diagnostic dilemma resulted between Hodgkin lymphoma, metastatic undifferenti-
ated malignant neoplasia, metastatic malignant melanoma, and other large cell malignancies.

Fig. 15.113  Poorly preserved cytologic specimen.
FNAB of an enlarged cervical lymph node: The aspirated material was inadequately spread, 
and the delay in fixation resulted in air-drying artifacts. It was impossible to render a useful 
cytologic diagnosis (Pap stain, lower magnification).

Never make a conclusive diagnosis on cytologic smears that have been poorly prepared!!
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Skin Lesions  
and 
Unusual Subcutaneous Lesions

16.1  Introduction

General Comments
Dermatologic cytology is not widely used, even though cuta-
neous lesions are clearly visible and generally well-defined. 
The reasons for this neglect are comprehensible:

−− It is easy to obtain a tissue probe by biopsy.
−− In many cases, cytology cannot provide a determinant di-

agnosis because skin disorders are frequently associated 
with inflammatory background and reactive cell changes.

−− Many cutaneous lesions are covered by an intact epider-
mis and the number of valid scraping samples is limited.

−− Many of the cutaneous nodules are undersized for FNAB.
−− The histologic architecture of many tumors of the skin 

and their relationship to the adjacent cutaneous/subcuta-
neous structures is decisive for a final diagnosis.

In recent years, however, several studies have indicated the 
utility of FNAB in the diagnosis and differential diagnosis of 
primary tumors of the skin and skin adnexa [20, 21, 56, 81].

16.1.1  Sampling, Processing, and Staining

zz Surface scraping. Lesions on the skin surface may be ac-
cessible for surface scraping. Adequate cellular material 
is likely obtained from ulcerative lesions and from lesions 
with damaged epidermal cover. The sample can be taken 
by scalpel blades, with the edge of common glass slides, 
or by curettes. If the latter provide small fragments of tis-

sue, the scrape material should not be transferred onto 
glass slides but processed using the cell-block method.
zz FNAB may be applied to nodular or to diffuse gross le-
sions. Nodules have to be immobilized with one hand. 
Thus, it is highly recommended to hold the syringe with 
the needle attached in a pistol-type holder unless a vacu-
um system is connected to the needle. FNAB utilizes 21- 
to 27-gauge needles. A 26-gauge needle is most appropri-
ate for small-sized tumors ranging from less than 1 mm up 
to 5 mm. 
zz If available, sonography may be helpful to distinguish the 
type of lesion (solid versus cystic), and its outline.
zz Direct smearing of the aspirate onto a glass slide for im-
mediate fixation in an alcohol solution or by means of a 
spray fixative should be the standard method in dermato-
logic cytology. The wet-fixed specimens are stained using 
the Papanicolaou or Hematoxylin-Eosin staining method. 
Additional air-dried smears are particularly recommen
ded in cases where a lymphoid lesion is presumed; the 
smears are stained using the May-Grünwald-Giemsa or 
similar staining techniques. 
zz Liquid-based methods such as cytospin, ThinPrep, and 
others are best used by operators who are not familiar 
with proper preparation and fixation technique, and for 
samples with an obvious paucity of cells. The advantages 
and disadvantages of thin-layer preparation are discussed 
in Sects. 1.1.4.2, p. 4, 2.4.1.2, p. 205, 10.1.2.2, p. 634, and 
15.1.3.2, p. 910. 
zz The cell-block technique should be applied to tissue frag-
ments and clots obtained by curetting or aspiration.
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16.1.2  Histology and Cytology of Normal Skin

Epidermis and dermis are the two basic layers of the skin. 
1.	 The outermost layer of the epidermis is the stratum cor-

neum, it is composed of flatly laminated keratinized anuc
leated cells. Bottommost is the germinal layer with its 
small cuboid to columnar cells attached to the basement 
membrane. The small nuclei are dense and darkly stained 
and obviously patternless. Melanocytes that produce me
lanin pigment are located between the cells of the germi-
nal layer. 
{{ Scrape specimens from the normal skin contain anuc
leated squamous cells and a few nucleated superficial 
and intermediate squames.

2.	 The dermis consists of connective tissue that is mainly 
composed of a network of various types of fibers compris-
ing hair follicles, sebaceous glands, sweat glands, vessels, 
nerve cells, and lymphoid tissue.

16.1.3  Cutaneous Appendages and Their Cells
(Fig. 16.1) 

zz The base of the hair follicle is called hair bulb placed in 
the dermis and the subdermal tissue. The pluripotential 
hair matrix cells in the hair bulb give rise to the hair and 
the inner root sheath. 
{{ The matrix cells show large vesicular nuclei and a ba-
sophilic cytoplasm. Melanocytes are interspersed be-
tween the matrix cells.

zz Sebaceous glands are embedded in dermal tissue. The 
large lipid-containing cells are carried in the secretory 
duct toward the surface; the cells eventually disintegrate 
and release the sebaceous content into the hair follicle. 
{{ Sebaceous cells are large with abundant rounded cyto-
plasm due to fatty storage. Lipid droplets give rise to a 
characteristic cytoplasmic texture comprising a mix of 
multiple small and large well-defined vacuoles. The 
nuclei are often pyknotic, well-preserved nuclei are 
small, showing bland chromatin (Fig. 16.1A and 
16.1B).

zz Sweat glands are embedded within the dermal and sub-
dermal soft tissue, the epithelial layer is composed of cu-
boidal cells. The secretory cells consist of two types: se-
rous and mucinous. The nuclei exhibit a regular shape and 
bland chromatin.
{{ The serous cells are clear, containing small inconspicu-
ous cytoplasmic granules and glycogen (Fig. 16.1C). 
{{ The mucin-secreting cells (dark cells) embody numer-
ous basophilic granules and PAS-positive mucopoly-
saccharides.

16.2  Common and Rare Skin Lesions, 
Benign and Malignant  (Selected Entities)

16.2.1  Skin Lesions Presenting Diagnostic 
Dilemmas

A number of skin lesions with different biological behaviors 
and variable macroscopic and histologic appearance may ex-
hibit distinctive superficial hyperkeratosis and acanthosis. 
Superficial scraping will be diagnostically less conclusive; 
the specimens usually contain abundant anucleated and/or 
keratinized superficial squames together with a variable in-
flammatory background. However, deep scraping, or scrap-
ing the rim or bottom of an ulcer, may produce accurate cell 
material. A small selected series of such lesions is specified.

−− Seborrheic keratosis is a very common lesion in older 
people.

−− Keratoacanthoma. Excision is required to rule out well-
differentiated squamous cell carcinoma in cases with 
doubtful clinical features.

−− Senile keratosis may undergo malignant transformation. 
Exclusion of carcinoma requires wide local excision.

−− Bowen disease is an intraepidermal squamous cell carci-
noma that occurs in unexposed parts of the body. Depend-
ing on the cellular differentiation of the uppermost epider-
mal layer, the exfoliated cells range from slightly atypical 
superficial squamous cells to undifferentiated malignant 
cells of the basaloid type; the latter match the cells sam-
pled from carcinoma in situ of the uterine cervix.

−− Paget disease of the nipple is a secondary cutaneous le-
sion due to an underlying ductal breast carcinoma. The 
carcinoma cells are located in the deeper layers of the epi-
dermis and therefore unlikely reached by simple scraping 
of the surface nipple area. This issue is detailed in Sect. 
1.3.14.2, p. 65.

16.2.2  Noninfectious Granulomas 
and Epidermoid Cyst

16.2.2.1  Fat Necrosis (Fig. 1.20)

Fat necrosis may follow trauma, surgery, and irradiation.

Microscopic Features 
{{ A mixture of well-preserved and degenerating fat cells, 
lipophages, and amorphous debris. 
{{ A mixed inflammatory cell pattern is interspersed with 
multinucleated macrophages and few activated fibro-
blasts. 

Caution
A reliable diagnosis is not possible in cases of hypocel-
lular aspirates.
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16.2.2.2  Suture Granuloma (Fig. 16.2)

Suture granuloma is located in or adjacent to a scar. A subcu-
taneous nodule caused by foreign body type granulomatous 
reaction to surgical material may mimic a tumor, or a local 
recurrence of malignancy respectively.

Microscopic Features
{{ Excessive foreign body reaction, cell pattern compris-
ing numerous multinucleated macrophages. 
{{ Suture material is ingested in multinucleated macro-
phages appearing as tightly packed bars with strong bi-
refringence under polarized light, but it is also readily 
recognized in light microscopy by its refractile behavior.

16.2.2.3  Epidermoid Cyst (Fig. 16.3)

zz Epidermoid cysts are the most common cutaneous cysts, 
occurring most commonly on the face, scalp, neck, and 
trunk, resulting from proliferation of epidermal cells 
within a localized area of the dermis. Epidermoid cysts 
are benign lesions, may occur at any age, and are approx-
imately twice as common in men as in women. 
zz Epidermoid cysts are asymptomatic but may occasionally 
become inflamed or secondarily infected resulting in 
swelling and tenderness. 
zz Spontaneous discharge or aspiration of foul-smelling 
cheese-like material is diagnostic.

Microscopic Features
{{ Hallmark: Anucleated superficial squamous cells, al-
though small dark nuclei may occasionally be seen 
(Fig. 16.3A). 
{{ A chronic inflammatory process may lead to destruc-
tion of the cyst wall followed by a granulomatous reac-
tion of the foreign body type. Granulomatous tissue 
and histiocytic giant cells may be arranged in close 
contact to squamous cells (Fig. 16.3B).

Caution
Strongly activated polymorphous histiocytes (and fib
roblasts) originating from granulomatous tissue may 
mimic undifferentiated carcinoma cells. 
Immunocytochemical stains are helpful in doubtful 
cases: pancytokeratins reliably demonstrate positivity 
on carcinoma cells, and activated histiocytes are posi-
tive for CD68.

16.2.3  Amyloid Protein Deposits 
in Subcutaneous Tissue of the Abdominal Wall 
[12, 24, 98] (Fig. 16.4)

zz Fine-needle aspiration of subcutaneous abdominal fat is a 
simple, fast, and reliable method to detect systemic amy-
loidosis. Several studies have reported sensitivity ranging 
from 78% to 93% [24, 66, 98]. 
zz The four-quadrant aspiration procedure around the umbi-
licus is the preferred method at our institution.
zz It is advantageous to process the aspirated material by 
means of the cell-block technique:

−− The amyloid strands are accurately visible, superior to 
their performance in smear specimens. 

−− Amyloid deposits in the wall of blood vessels become 
more apparent as compared to those in cytologic 
smears.

Microscopic Features
{{ Cytologic findings include homogeneous and cylindric 
material intimately associated with the fat tissue. The 
strands are refractile, staining brightly eosinophilic us-
ing the Papanicolaou or Hematoxylin-Eosin staining 
methods.
{{ Amyloid protein is positive for Congo red staining 
(Fig. 16.4A) and shows birefringence in a bottle-green 
manner (Fig. 16.4B). Bottle-green birefringence is a 
diagnostic hallmark for amyloid protein but collagen 
may react in a similar way; although collagen appears 
as long and slender strands without intimate contact 
with the adipose tissue.

16.2.4  Pemphigus Vulgaris [10, 51, 96, 97]

Pemphigus vulgaris is a group of mucocutaneous diseases of 
unclear – possibly autoimmune – etiology, characterized by 
formation of bullae within the epidermis. Loss of the inter-
cellular connections in the stratum spinosum results in loss 
of cohesion between keratinocytes (acantholysis) as a major 
characteristic of pemphigus vulgaris. Fluid samples present 
abundant regenerating parabasal and basal cells exhibiting 
increased mitotic activity. The activated cell population may 
suggest malignancy.
 
Microscopic Features

{{ Hallmarks: High cellularity of the cytologic samples. 
−− Uniform cell pattern composed of small cells exhibi

ting increased N/C ratio and nuclei with pronounced 
single or multiple irregular nucleoli. 

−− Increased mitotic rate. 
−− The nuclei are well preserved but the cytoplasm 

shows degenerative changes.
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{{ The chromatin texture is generally loose and fairly 
even, but irregular distribution may occur.
{{ Hyperchromasia is exceptional. 
{{ Occasional cell-in-cell arrangements may be seen.

16.2.5  Viral Infections [11]

16.2.5.1  Herpes Simplex Virus

Hallmark: Cellular changes produced by this virus type are 
distinctive (Fig. 11.3):

{{ Immature squamous cells are enlarged, showing mono- 
or multinucleation, and a distinct, small cytoplasmic 
rim.
{{ The nuclei exhibit a characteristic ground-glass texture 
and/or eosinophilic inclusions combined with granular 
condensation of the chromatin against the nuclear pe-
riphery. 
{{ Nuclear molding frequently occurs.

The multinucleated cells may give rise to suspicion of pem-
phigus vulgaris; but in pemphigus the cells are usually small-
er, the chromatin pattern is well preserved, and the cytoplasm 
is degenerating.

16.2.5.2  Herpes Zoster and Varicella 

Both viral infections present similar cell changes as de-
scribed above (check specialized sources in the literature).

16.2.5.3  Molluscum Contagiosum 

This is a common skin disease caused by a virus that affects 
the top layers of the skin.

{{ The fluid obtained from vesicles contains numerous 
superficial squamous cells, their cytoplasm is loaded 
with masses of virus particles compressing the nuclei 
against the cytoplasmic membrane. This is a cell phe-
notype referred to as a molluscum body.

16.2.6  Pilomatrixoma 
[25, 76, 87, 100, 102] (Figs. 16.5–16.7)

General Comments
Pilomatrixoma, also known as calcifying epithelioma of 
Malherbe, is a benign tumor of the hair follicle composed of 
cells with differentiation toward hair cells. Cytologically, the 
lesion is almost exclusively diagnosed by FNAB. The tumor 
is frequently seen in the head and neck area and at the upper 
extremity of younger people, but pilomatrixoma can also oc-
cur in unusual locations of the human body [1, 100].

Microscopic Features 
{{ Hallmarks:

−− Shadow cells: Anucleated squamous cells staining 
faintly yellow by the Papanicolaou method; the lost 
nuclei are substituted by a centrally placed unstained 
clear area.

−− Basaloid cells from the germinal layer: Small cells 
comprising darkly stained nuclei and sparse cyto-
plasm. Nucleoli and nuclear molding may be promi-
nent. Degenerating cells disclose pyknotic nuclei. 
Most of the cells are tightly clustered but regularly 
arranged.

−− Calcium deposits
{{ Squamous cells at various stages of maturation. The 
nuclei are vesicular, slightly irregular, and frequently 
stripped. 
{{ Cellular discohesion may be pronounced.
{{ Proliferation of melanocytes may be present [84].
{{ A granulomatous component including foreign-body 
giant cells is frequently present.
{{ Amorphous debris may be encountered.

Differential Diagnosis [33, 87]
Several reports in the literature emphasize pilomatrixoma for 
its high potential to masquerade as a malignant tumor, espe-
cially in patients with an abnormal clinical presentation of 
this particular tumor such as in the skin of the breast.
zz Dense clustering of basaloid cells closely resembles tu-
mor cell aggregates as seen in basal cell carcinoma.
zz Crowded aggregates of degenerating basaloid cells in 
combination with detritus may mimic metastatic small-
cell carcinoma [29].
zz Metastatic neuroendocrine carcinoma and primary cuta-
neous Merkel cell tumor should always be taken into con-
sideration.
zz Squamous cell carcinoma or odontogenic tumor should be 
considered in cases consisting of squamous cells from dif-
ferent layers, numerous isolated cells, and debris [9, 90].
zz Pilomatrixoma presenting as a lump of the breast or as 
locoregional subcutaneous nodule may readily be overdi-
agnosed as breast carcinoma of the monomorphic small-
cell type (Fig. 16.7A and 16.7B) [1] (see also Sect. 1.3.1.2, 
p. 57).
zz The presence of numerous deep-stained naked nuclei con-
taining nucleoli may lead to a false diagnosis of malignant 
lymphoma.

16.2.6.1  Pilomatrix Carcinoma

On rare occasions, pilomatrixomas show invasiveness and 
sporadic metastases to distant sites [27]. We have found a 
single case documented in the cytologic literature [22].
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Caution
Cutaneous FNAB rich in basaloid cells (and inconspicu-
ous admixture of squamous cells and shadow cells) 
should always raise the suspicion of pilomatrixoma, 
particularly in young and middle-aged patients [33].

16.2.7  Basal Cell Carcinoma 
[30, 34, 63, 105] (Figs. 16.8–16.10)

General Comments
zz Synonyms of basal cell carcinoma (BCC) are basal cell 
epithelioma, or rodent ulcer.
zz Cytologic investigation is useful to differentiate BCC from 
many skin lesions imitating BCC by macroscopic inspec-
tion. The majority of the basal cell carcinomas are ulcerated 
or show at least a cellular or crusty surface that can easily 
be removed, thus obtaining an adequate sample by scraping 
will be no problem in a high percentage of the cases [23]. 
FNAB is a perfect tool for larger tumors [30, 34, 63].
zz BCCs are tumors of the hair-bearing skin most particu-
larly involving the face of adults. A high percentage of 
patients who suffer from basal cell carcinoma may devel-
op one or more metachronous tumors within 10 years.
zz As a general rule, basal cell carcinoma does not metasta-
size. In case of metastatic BCCs, most of the metastases 
are limited to regional lymph nodes. Metastasizing tu-
mors cannot be distinguished from nonmetastasizing 
BCCs using cytologic parameters.
zz A few studies have been conducted regarding immunocy-
tochemical results in fine needle aspirates of BCC [34].

Microscopic Features 
{{ Hallmarks: 

−− Cohesive clusters of uniform small cells varying in 
size and shape occasionally exhibiting distinct borders. 
Cells at the periphery of the clusters are focally ar-
ranged in palisade formation (Fig. 16.8A and 16.8B). 

−− Solitary cells may occur casually showing scanty 
and poorly defined cytoplasm. 

−− Intercellular bridges are absent and mitoses are rare.
−− The nuclei are monomorphic round to oval and oc-

casionally elongated. The chromatin pattern is loose 
or finely granular. Nucleoli may be encountered in 
activated tumor cells. 

{{ Basal cell carcinomas are usually populated by a few 
melanocytes and Langerhans cells [34].

16.2.7.1  Variants of Basal Cell Carcinoma

Many histologic variants of basal cell carcinoma are estab-
lished; some of them may be recognized in cytologic prepa-
rations eventually causing diagnostic problems. 

The tumor variants of major cytologic interest include the 
following entities:

−− Keratotic BCC is a variant showing differentiation toward 
hair structures (Fig. 16.10). The tumors express parakera-
totic-like squamous cells that occur in strands or concen-
tric whorls surrounding horn cysts. The cells and their 
nuclei are elongated, the cytoplasm is dense, eosinophilic, 
or cyanophilic. The horn cysts are composed of fully  
keratinized cells.

−− Cystic BCC shows differentiation toward sebaceous 
glands. Solid BCC tissue fragments may be interspersed 
with typical sebaceous cells.

−− Adenoid BCC shows a differentiation toward apocrine 
and eccrine glands. The tumor contains tubular and gland-
like structures; their lumen may be filled with secretion.

−− Pigmented basal cell carcinoma may contain variable 
amounts of melanin. The granular pigment is stored in the 
cytoplasm of melanocytes, melanophages (located in the 
adjacent stroma), and exceptionally in tumor cells.

−− Granular cell BCC shows a differentiation to granular 
cells occurring within some portion of the tumor or in-
volving the entire tumor [7, 82].

Differential Diagnosis 
zz Solid adenoid cystic carcinoma devoid of mucoid inclu-
sions, pilomatrixoma lacking ghost cells and keratiniza-
tion, and metastatic small-cell carcinoma may mimic 
basal cell carcinoma.
zz Eccrine spiradenoma predominantly composed of small 
cells comprising dark nuclei and scant amounts of cyto-
plasm can mimic basal cell carcinoma in cytologic samp
les.
zz Neuroendocrine carcinoma of the skin (Merkel cell carci-
noma) belongs to a group of small-cell neoplasms with 
striking cytomorphologic resemblance to basal cell carci-
noma. A distinct immunocytochemical pattern can easily 
distinguish between Merkel cell carcinoma and BCC (see 
Sect. 16.2.10, “Differential Diagnosis,” p. 1032).
zz Trichoepithelioma is characterized by horn cysts and a 
surrounding tumor component which are similar in ap-
pearance to that of basal cell carcinoma; distinction from 
keratotic BCC may be practically impossible. Immuno-
markers, tested by the use of histologic sections, seem to 
be of uncertain value distinguishing between BCC and 
trichoepithelioma [80].
zz Basal cell carcinoma associated with chromatin coarse
ning, conspicuous nucleoli, and mitotic activity may 
simulate poorly differentiated squamous cell carcinoma 
(SCC). BCC may be distinguished from nonkeratinizing 
SCC by cohesive closely packed cells and the absence of 
intercellular bridges.
zz The keratotic variant of BCC causes most differential di-
agnostic problems, though keratotic horn cysts in basal 
cell carcinoma appear differently from keratin pearls in 
SCC.
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zz Granular cell tumor may strongly resemble granular cell 
basal cell carcinoma in cases with granular differentiation 
of the majority of the basaloid tumor cells.

16.2.8  Squamous Cell Carcinoma 

Among other causes, invasive squamous cell carcinoma 
(SCC) frequently occurs in association with actinic kerato-
sis, with or without preceding or concomitant in situ carci-
noma.

16.2.8.1  SCC of the Common Type (Fig. 16.11) 

SCCs of the common type demonstrate an unequivocal ma-
lignant cell pattern with the characteristic features as seen in 
various organs such as bronchus, uterine cervix, oral cavity, 
and esophagus.

Microscopic Features
{{ Single tumor cells and three-dimensional irregular 
clusters. 
{{ Tumor cells showing pronounced variation in size and 
shape. 
{{ Nuclear key features: 

−− Marked nuclear pleomorphism included molding 
and cleaving

−− Nuclear hyperchromasia
−− Unevenly distributed clumped chromatin or a ho-

mogeneous deep-staining chromatin texture 
{{ Large pleomorphic nucleoli often occur multiply. Gi-
ant cells and mitotic activity may be common.
{{ The cytoplasm is polyhedral from round to polygonal 
to spindle shaped. The N/C ratio varies, but on the 
whole it is low. 
The sharply outlined cytoplasm of  poorly differenti-
ated cells is partly dense and cyanophilic, partly vacu-
olated, and often shows concentric lamination. In con-
trast, the cytoplasm of the keratinized cells is densely 
structured and pleomorphic or fusiform, exhibiting a 
bright red, orange, or yellow coloration.
{{ Keratin pearls commonly occur.
{{ Intercellular bridges are commonly observed.

16.2.8.2  Variants of Squamous Cell Carcinomas 
and Their Differential Diagnosis

See also Sect. 5.2.7.2, p. 468

16.2.8.2.1  Well-Differentiated and Verrucous SCC 
(Figs. 14.55B, 14.56, 14.57) 
Accurate cell material can be obtained from the base and 
rims of malignant ulcers.

Microscopic Features and Differential Diagnosis
{{ These SCC variants are characterized by minimal cel-
lular atypia. 
{{ A certain degree of dyskaryosis and nuclear pleomor-
phism may be observed in abundantly keratinized 
cells. Numerous anucleated cells are present as well.
{{ The cytoplasm generally exhibits bright red and orange 
color.
{{ Pearl formation may occur. 

By cytology, it is difficult to differentiate between well-dif-
ferentiated SCCs and strongly hyperkeratotic/acanthotic be-
nign or premalignant skin lesions, such as seborrheic kerato-
sis, keratoacanthoma, senile keratosis, epidermal inclusion 
cyst, and others.

16.2.8.2.2  Poorly Differentiated Squamous Cell 
Carcinoma
zz Large-cell SCC (nonkeratinizing) may mimic numerous 
undifferentiated large-cell cancers such as poorly differ-
entiated adenocarcinoma, nonpigmented malignant mela-
noma, malignant lymphoma of the blastic type, undiffer-
entiated nonepithelial neoplasms, and others.
zz Small-cell SCC comprising focal keratinization and horn 
pearls may mimic keratotic basal cell carcinoma. However, 
poorly differentiated SCCs show more pronounced cellular 
and nuclear pleomorphism, a higher N/C ratio, consider-
able loss of nuclear polarity, and no trend for palisading 
when compared to BCC. As already mentioned in Sect. 
16.2.7.1, p. 1029, basal cell carcinoma shows horn cysts 
and not horn pearls, and intercellular bridges are absent.

16.2.8.2.3  Spindle Cell Squamous Cell Carcinoma 
(Fig. 5.77)
May mimic various epithelial and mesenchymal spindle cell 
lesions, including unpigmented spindle cell melanoma.

16.2.9  Malignant Melanoma [19, 40, 67, 77, 104]

General Comments
zz Surgical biopsy is a well-established first-line diagnostic 
procedure in malignant melanomas of the skin. Garcia 
Rojo and coauthors studied the value of FNAB for the 
diagnosis of various melanocytic proliferations of the skin 
regarding feasibility of proper subtyping and differential 
diagnostic dilemmas [32].
zz On the other hand, both FNAB and exfoliative cytology 
may be an accurate and helpful tool for the detection of:

−− Primary noncutaneous melanomas (e.g., vaginal, cervi-
cal, intraocular, among other sites) [19, 67].

−− Recurrent malignant melanoma [41, 89].
−− Metastatic melanoma [26, 77, 85].

zz Tumor cells originating from malignant melanomas can 
exhibit a wide morphologic spectrum mimicking other 
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neoplasms; this is particularly true for nonpigmented ma-
lignant melanomas. However, the phenotype of epitheli-
oid melanoma cells will allow a conclusive diagnosis in a 
majority of the cases.
zz A few studies compared the cytologic features of malig-
nant melanoma in conventional smears with those in li
quid-based preparations. Good preservation and compa-
rability of the cytological feature are yielded with both 
techniques [6, 72].

16.2.9.1  Epithelial-Type Malignant Melanoma 
(Figs. 16.12–16.15)

Microscopic Features (Figs. 16.12–16.14)
{{ Hallmarks: Loss of cellular cohesion, bi- and multinuc
leation, intranuclear cytoplasmic invaginations, mac-
ronucleoli, and melanin pigment are distinct cellular 
characteristics of epithelioid malignant melanoma in 
comparison with other tumors.
{{ Binucleation is found in up to 20% of all tumor cells 
[93]. Anisocytosis and anisokaryosis vary from case to 
case.
{{ The nuclei are eccentrically positioned. The nucleo-
plasm may be lucid or dark. The nuclear membranes 
appear as a thin but distinct rim with pronounced ir-
regularities comprising wrinkling and indentations. In-
tranuclear vacuoles are sharply outlined.
{{ The chromatin is finely to moderately granular and 
evenly distributed. 
{{ The pronounced round or pleomorphic nucleoli usually 
stain red with the Papanicolaou staining method; bi-
zarre nucleolar shapes may be encountered.
{{ In general, the cytoplasm is clear, showing ill-defined 
margins, large vacuoles may be present.
{{ The N/C ratio tends to be rather low.
{{ Melanin pigment occurs both in melanoma cells and 
macrophages; the latter are referred to as melanopha
ges or melanophores. Melanophages may outnumber 
pigmented melanoma cells.
The pigment in melanoma cells appears as clumps, as 
densely packed dirty greenish-brown granules, or fine 
light brownish cytoplasmic dust (Fig. 16.14); in con-
trast, the pigment in melanophages usually is coarse 
granular and densely packed. 
An abundance of melanin pigment may overshadow 
the cellular morphology, the cells are consequently dif-
ficult to classify as macrophages and tumor cells. 

Immunocytochemistry and Differential Diagnosis
zz The immunochemistry characterization of epithelioid me
lanoma cells is almost always successful using the mela-
noma-typical markers HMB-45, Melan A, pan melanoma 
cocktail (PMC), and tyrosinase (Fig. 16.15A and 16.15B); 
every marker is highly specific but variably sensitive.

zz S100 protein immunolabeling usually provides a strong 
positive reaction in each cell of any melanocytic tumor 
type [92].
zz Cytokeratins (CK) are well known for distinguishing bet
ween melanoma cells and carcinoma cells, but positive 
cytokeratin expression has been described in a low per-
centage of malignant melanomas as well. Additionally, 
CK immunopositivity has been found to occur more com-
monly in metastases of melanoma compared with primary 
tumors [5, 53].
zz Smooth muscle actin may rarely provide a positive reac-
tion in spindle cell melanomas [83].

Occasionally, melanoma cells may resemble undifferentiated 
malignant lymphoma of the large-blast type. In particular, 
lymphoma of the T-cell phenotype associated with pronounced 
nuclear polymorphism and grooving may be difficult to distin-
guish from melanoma. Immunocytochemical work-up using a 
panel of melanoma-typical and lymphocytic antibodies is ex-
tremely helpful to establish a definite diagnosis.

16.2.9.2  Variants of Malignant Melanoma

The most important variants of malignant melanoma and 
their differential diagnoses are discussed.

16.2.9.2.1 Spindle Cell Melanoma [19, 77, 79, 104] 
(Fig. 7.15)
Microscopic features

{{ This tumor type shows a predominant spindle cell pat-
tern, occasionally interspersed with epithelioid tumor 
cells. Spindle cells occur dispersed or arranged in co-
hesive fascicles and whorls. 
{{ Their nuclei are centrally placed, exhibiting an oval or 
elongated shape. 
{{ Malignant melanoma spindle cells may exhibit a wide 
range of atypias from small virtually bland cells with 
regular nuclei and inconspicuous nucleoli to highly 
pleomorphic cells. 

Differential Diagnoses
zz Bland spindle cells may mimic granulomatosis, benign/
low-grade soft tissue tumors of various types, and neuro-
endocrine tumors with fusiform cells [5, 49]. 
zz Pleomorphic spindle melanoma cells may be indistin-
guishable from high-grade sarcomatous neoplasms and 
pleomorphic carcinoma [89].
zz Melanotic spindle cell tumors comprise cutaneous spindle 
cell melanoma, melanotic schwannoma, and melanotic 
malignant peripheral nerve sheath tumor [52, 65]. 
zz The antibody against S100 protein labels not only spindle 
melanoma cells but also a variety of mesenchymal neo-
plasms and occasionally carcinomas. Peripheral nerve 
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sheath tumors show strong immunocytochemical expres-
sion of S100 protein. 
zz Smooth muscle actin may aberrantly be detected in spind
le cell melanoma [83].

Caution
zz Primary melanoma and metastatic tumor of the 

same patient frequently exhibit discrepancies in 
their morphology: metastases may predominantly 
be composed of spindle cells, whereas the primary 
counterpart is composed of epithelioid cells.
zz Spindle melanoma cells may lose the diagnostically 

important expression of melanoma-associated im-
munomarkers (except for S100 protein), even though 
scattered epithelial-type tumor cells may retain posi-
tive immunoreactivity, which is helpful in establish-
ing a conclusive diagnosis.

16.2.9.2.2  Balloon Cell Melanoma [4, 73] 
This entity is entirely composed of large cells exhibiting an 
abundant vacuolated cytoplasm. The latter do not contain 
glycogen or fat. Generally, the tumor cells meet the pathog-
nomonic cytologic features of epithelial type melanoma, 
showing positive immunoreactivity for melanoma-typical 
antibodies, but melanin pigment is completely absent. One 
must pay attention to the fact that the primary tumor may 
have a common morphology, contrary to the balloon-type 
metastases in the same patient [73].

Balloon cell melanoma should always be considered in 
the differential diagnosis of primary and secondary clear cell 
tumors, such as breast carcinoma of the secretory, lipid-rich 
or glycogen-rich type, clear cell renal cell carcinoma, hepa-
tocellular carcinoma of the clear cell type, and others.

16.2.9.2.3  Melanoma of the Monomorphic 
Small-Cell Type 
The diagnosis may become uncertain in melanocytic tumors, 
which are composed of small cells lacking both melanin pig-
ment and the typical nuclear morphology of melanoma cells. 
Consequently, these cells mimic cells from breast carcinomas 
and other carcinomas composed of a uniform cell population. 

Furthermore, a population of relatively small individual 
monomorphic melanoma cells associated with eccentric nu-
clei and dense cyanophilic cytoplasm of the plasmacytoid 
type could lead to a false diagnosis of neuroendocrine tumor 
or plasmacytoid/plasmacytic malignant lymphoma. A cor-
rect diagnosis should be possible using an appropriate panel 
of antibodies.

16.2.9.2.4  Other Rare Tumor Variants 
Tumor variants such as melanoma with rhabdoid features 
[92] or signet-ring cell-like melanoma [95] have been dis-
cussed in a limited number of studies including differential 
diagnostic considerations.

16.2.10  Merkel Cell Carcinoma 
[46, 69, 78, 88] (Fig. 16.16)

General Comments
zz Merkel cell carcinoma (MCC) is a malignant cutaneous 
neoplasm showing neuroendocrine and epithelial differen-
tiation. Therefore, it has been suggested that the tumor is 
not derived from neuroectodermal Merkel cells but from 
the epithelium [43]. The recently detected Merkel cell poly-
omavirus (MCV) seems to play an important role in the 
etiology and pathogenesis of Merkel cell carcinoma [30A].
zz MCC usually occurs in the dermis but occasionally as 
well in the subcutaneous tissue. Privileged localizations 
of the tumor are in the skin of the head and neck and the 
skin of extremities in the elderly population. The tumor 
has a striking tendency for local recurrence and for spread-
ing into the regional lymph nodes, but distant metastases 
may occur as well [103].

Microscopic Features 
The cytomorphological findings are those of a small round 
blue cell malignant tumor.

{{ Hallmarks:
−− The aspirates are highly cellular. 
−− Tumor cells occur in small clusters forming rosettes 

and single-file rows. The cells are often molding 
against each other. Single cells and stripped nuclei 
are present in addition to the aggregated cells. The 
small tumor cells are uniform and round to oval in 
shape. 

−− The eccentrically placed and irregularly outlined 
nuclei contain a fine granular chromatin and an in-
conspicuous nucleolus. The nuclear membrane is 
well defined. 

−− There is pronounced nuclear hyperchromasia. 
−− The cytoplasm is scanty and sometimes faintly 

granular. 
−− Mitotic figures are frequently encountered.

Immunocytochemistry (Fig. 16.16D)
zz The tumor cells exhibit intense staining for Pan-cytokera-
tins, CK20, and neuron-specific enolase (NSE). CK20 
positivity is characterized by prominent paranuclear dot-
like globules; however, it is an inconstant phenomenon 
[45, 91].
zz The neuroendocrine markers synaptophysin and chromo-
granin demonstrate immunopositivity in a high percent-
age of MCC cells [88].
zz CK7 reactivity may be seen in a subset of MCCs [45]. 
zz Negative immunoreactivity is achieved for TTF-1 and 
leukocyte common antigen (LCA and CD45). Positive 
immunostaining for CK20 and simultaneously for TTF-1 
is a powerful aid in distinguishing between secondary 
small-cell carcinoma to the skin (TTF-1 +, CK20 −) and 
MCC (opposite immunoprofile) [15, 16, 58].
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zz In doubtful cases, an immunostaining (or PCR) for the 
Merkel cell virus can be performed [87A].

Differential Diagnosis [78]
zz TTF-1 and CK20 can reliably distinguish between meta-
static small-cell carcinoma of various sites and Merkel 
cell carcinoma. However, a small percentage of extrapul-
monary small-cell carcinomas provide immunopositivity 
for CK20. Furthermore, the two markers do not reliably 
distinguish between cutaneous metastases of pulmonary 
small-cell carcinoma and extrapulmonary small-cell car-
cinoma due to overlap in the immunophenotypic signa-
tures [16].
zz Poorly differentiated neoplasms of the small round blue 
cell malignant tumor group lacking the characteristic cy-
toarchitectural features and a possible specific smear 
background may be indistinguishable from MCC. Immu-
nophenotyping can be helpful, at least to suggest a diag-
nosis. In such cases, the individual clinical history is of 
utmost importance in preventing a misdiagnosis.
zz Basal cell carcinoma. An appropriate immunocytochemi-
cal work-up should permit a correct diagnosis excluding 
MCC. Basal cell carcinoma is negative for neuroendo-
crine markers.
zz Nonpigmented small-cell malignant melanoma devoid of 
the typical nuclear morphology may mimic MCC, but the 
different immunoprofiles should help make a conclusive 
diagnosis.
zz Lymphoblastic lymphoma/malignant lymphoma of the 
small-cell type and granulocytic sarcoma. Immunoposi-
tivity for CK20 and endocrine markers in MCC is com-
pletely different from the immunoreactivity of cells from 
NHL and hematopoietic disorders.
zz Cells of salivary gland small-cell carcinoma frequently 
exhibit CK20 immunopositivity, which hampers distin-
guishing these salivary gland tumors from MCC [15].

16.2.11  Kaposi Sarcoma [31, 42] (Fig. 16.17)

Kaposi sarcoma is a malignant vascular tumor usually asso-
ciated with immunosuppression and human herpes virus 8 
(HHV-8) infection. Kaposi sarcoma is usually investigated 
by a surgical biopsy, but secondary tumor manifestations 
may sporadically be detected using fine-needle aspiration 
obtained from enlarged lymph nodes [71]. 

The immunocytochemical detection of HHV-8 compo-
nents is diagnostic for Kaposi sarcoma.

Microscopic Features and Differential Diagnosis
{{ The most typical cytological features are tissue frag-
ments composed of spindle cells exhibiting distorted 
nuclei and an ill-defined cytoplasmic outline. Loosely 
or radially arranged spindle-shaped cells and discrete 
spindle cells are likewise observed. 

{{ Nuclear crush artifacts are reported to be a diagnostic 
key feature [31].

Other mesenchymal neoplasms and granulomatous lesions 
may show similar morphologic features as compared with 
Kaposi sarcoma. However, granulomatous lesions are usu-
ally associated with histiocytic cells, such as foamy cells or 
epithelioid histiocytes [18]. 

16.2.12  Malignant Lymphoma of the Skin 
[61, 64]

zz Malignant lymphomas of the skin are only sporadically 
investigated by cytology; it most likely occurs when 
FNAB or skin scraping is used as the initial investigation 
in ulcerating cutaneous lesions. 
zz Cutaneous lymphoma may occur as a primary or secon
dary manifestation of the disease. NHL presenting as skin 
lesion can be assigned to the B-cell or T-cell phenotype. 
The predominance of one or the other phenotype varies, 
depending on country and continent. 
zz Skin involvement of Hodgkin disease is occasionally seen 
in an advanced tumor stage [44].
zz Malignant hematopoietic disorders rarely cause cutane-
ous manifestations. Immunocytochemical peculiarities 
differentiate between granulocytic sarcoma and malig-
nant lymphoma [54, 60, 61].
zz Immunocytochemical panels are extremely helpful in dis-
tinguishing between lymphoid, epithelial, and mesenchy-
mal disorders. Differentiating malignant lymphoma from 
cutaneous lymphoid hyperplasia is practically impossible 
based on cytologic findings alone. 
zz Various ancillary techniques should be applied to cyto-
logic samples of lymphoid skin lesions in order to sepa-
rate NHL from reactive lymphoid hyperplasia and to sub-
classify malignant lymphomas. These methods include 
immunocytochemical or multicolor flow cytometric im-
munophenotyping; and assessment of the clonality by im-
munocytochemical kappa/lambda staining or by molecu-
lar genetic analyses [68, 99]. Fluorescence in situ 
hybridization may be applied to detect specific transloca-
tions of gene loci occurring in particular lymphoma vari-
ants. The methods are detailed in several chapters of this 
book and summarized in Sect. 15.1.4, “Ancillary Tech-
niques,” p. 910.
zz Primary cutaneous malignant lymphomas are discussed in 
Sect. 15.3, p. 950, and especially in Sect. 15.3.15, “Myco-
sis fungoides/Sézary syndrome,”, p. 967.
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16.3  Primary Cutaneous Tumors Mimicking 
Metastatic Deposits and Vice-Versa

Gupta and Naran have documented a large series of meta-
static epithelial tumors to the skin and subcutis detected by 
FNAB [39].

16.3.1  Cutaneous Cylindroma 

Cutaneous cylindroma is a predominantly benign tumor 
probably originating from cutaneous glands. The lesion is 
typically localized to the scalp but it may also occur on the 
face and in other skin areas.

Microscopic Features and Differential Diagnosis
{{ The cells are tightly packed and vary considerably in 
size. 
{{ Epithelial cell aggregations encase globules of base-
ment-membrane-like material.
{{ Solid and/or tubular tumor cell clusters may be sur-
rounded by hyaline stroma (Fig. 16.18).

Primary adenoid-cystic carcinoma of the salivary glands or 
the breast should be considered in cases in which the tumor 
is located on the face or on the breast skin [13].

16.3.2  Mucinous Adenocarcinoma of the Skin

Mucinous adenocarcinoma is a rare tumor originating from 
skin adnexa. The neoplasm occurs most often on the head 
and neck of elderly patients. It is a slow-growing tumor oc-
casionally metastasizing to regional lymph nodes; the prog-
nosis is good. 

Microscopic Features and Differential Diagnosis
{{ The cytologic smears are composed of loosely dis-
persed mucin-forming cells scattered in a background 
of mucoid material [50]

zz Primary cutaneous mucinous adenocarcinoma closely 
mimics metastatic mucinous adenocarcinoma. 
zz Primary mucinous skin carcinoma at an axillary site is ex-
tremely rare but will likely mislead to a diagnosis of met-
astatic mucinous mammary carcinoma [94].

Caution
Axillary presentation of cutaneous mucin-producing 
carcinoma should raise the possibility of metastatic mu-
cinous breast carcinoma and vice-versa.

16.3.3  Breast Cancer Versus Pilomatrixoma [1], 
Basal Cell Carcinoma, and Melanoma of the 
Monomorphic Small-Cell Type 

Caution
zz Pilomatrixoma, basal cell carcinoma, and small-cell 

variants of malignant melanoma as described earlier 
in this chapter may particularly mimic breast carci-
noma.
zz One has to keep in mind that breast cancer provides 

the majority of secondary tumors in the skin and in 
scars on the breast after successful surgical treat-
ment of the primary tumor (At our institution, follow-
up monitoring patients with suspicion of cutaneous 
breast cancer recurrence/metastasis is usually per-
formed by fine-needle aspiration). 
zz In general, the common type of breast carcinoma is 

easily recognized in cytologic specimens, but metas-
tases of mammary carcinoma of the monomorphic 
subtype can be challenging.

16.4  Unusual Nonneoplastic Masses 
in Skin and Subcutaneous Regions

16.4.1  Pseudosarcomatous Reactive Soft 
Tissue Lesions

Nodular fasciitis and other disorders represent benign proli
feration of fibroblasts and myofibroblasts in subcutaneous 
tissues. The cause of this reactive lesion is unknown.

The lesions commonly occur in the upper extremities of 
adults and in the head and neck region of infants and chil-
dren. Nodular fasciitis is most commonly seen in young 
adults between 30 and 40 years of age. Spontaneous regres-
sion generally occurs within a few months. 

Cytomorphologic characteristics and additional informa-
tions are provided in Sect. 17.1.3, “Fibroblastic and Myofi-
broblastic Lesions,” p. 1059.

16.4.2  Kimura Disease and Angiolymphoid 
Hyperplasia with Eosinophilia

Both disorders, although widely accepted as separate disease 
entities, present clinically as inflammatory nodules mainly in 
the head and neck region. Their cytomorphologic features 
are closely related to each other. 

Detailed information on the two entities are presented in 
Sects. 5.2.4.1.2, p. 465, and 5.2.4.2.3, p. 466.
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16.4.3  Endometriosis [14, 36, 38, 75] (Fig. 16.19)

General Comments
zz Endometriosis consisting of ectopic endometrial tissue is 
most frequently implanted in the pelvic serosa and on the 
surface of the pelvic organs, but it may also involve adja-
cent connective tissue.
zz Rare implantations occur in the skin and in subcutaneous 
soft tissue of which the predilection sites are:

−− Scars of the lower abdominal area in women with a 
prior history of abdominal and pelvic surgery, in par-
ticular those with a history of previous cesarean section 
[70, 75].

−− The umbilical region [28].
−− The inguinal region [14].
−− The perineum and rectovaginal septum [59].

zz Cutaneous/subcutaneous endometriosis is an extremely 
rare disorder in females without a history of abdominal 
surgery or preexisting endometriosis [28].
zz Endometriosis can present as a palpable mass, hence a 
minimally invasive method such as FNAB is most likely 
chosen for initial investigation in patients with an unre-
markable clinical history. However, the lesion can present 
a multitude of clinical signs and symptoms and may be 
painful in a cyclical modality.
zz (Clear-cell-) adenocarcinoma may occur in a background 
of peripheral endometriosis [86].

Caution
zz Endometriosis can cause diagnostic problems in 

fine-needle aspirates if the cytopathologist is un-
aware of the related clinical symptoms and/or a his-
tory of earlier abdominal surgery.
zz Malignant transformation starting from extraab-

dominal endometriosis has been described.

Microscopic Features 
{{ Hallmarks:

−− The smears are usually highly cellular. 
−− The background is composed blood, detritus, and 

hemosiderin-laden macrophages. 
−− A varying number of syncytial clusters, tubular for-

mations, and epithelial sheets forming a honeycomb 
pattern are present together with aggregates of fusi-
form stromal cells. The stromal cell nuclei may 
show crowding and overlapping.

{{ Endometrial glandular cells are small to medium-sized. 
The nuclear membranes are distinct and wrinkled. The 
nucleoli are usually inconspicuous and the chromatin 
is granular and evenly distributed.
{{ The cytoplasm is scant and cyanophilic. 
{{ Transition from glandular epithelium to squamous 
metaplasia may be observed: immature squamous cells 

exhibit large dense polygonal cytoplasm and cobble-
stone arrangement.
{{ Mild to moderate epithelial atypia may be observed de-
pending on hormonal cell activation. 
{{ Endometrial decidualization rarely occurs; it is charac-
terized by enlarged active stromal cells that are embed-
ded in a distinctive myxoid background [8]. 
{{ The morphologic variability of cutaneous endometrio-
sis as seen in histologic biopsies has recently been 
studied by Kazakov and contributors [48].

Differential Diagnosis and Immunocytochemistry
zz Glandular endometrial cell groups composed of enlarged 
reactive cells comprising nuclear hyperchromasia, irregu-
lar nuclear outline, and nuclear overlapping could lead to 
a false-positive diagnosis of metastatic adenocarcinoma 
[3]. 
zz Soft tissue fragments combined with the absence of glan-
dular cells in aspirates from endometriosis of the abdomi-
nal wall may lead to a false diagnosis of nodular and pro-
liferative fasciitis, myxoma, or low-grade sarcoma [8].
zz Immunocytochemistry is an important tool in determining 
a definite cytologic diagnosis, but it cannot rule out malig-
nancy; epithelial endometrial cells reliably show positiv-
ity for hormone receptors (Fig. 16.19C).

16.4.4  Tumor Mass in the Groin Due to Particle 
Disease and Osteoarthritic Hydrarthrosis  
(Figs. 3.82, 3.83, 3.88, 16.20)

General Comments
zz Particle disease is a lesion following arthroplasty. It refers 
to the host’s adverse biologic response to wear debris 
generated from the prosthesis. Particulate wear debris 
causes periprosthetic bone destruction (aseptic osteolysis) 
that results in an inflammatory response comprising mac-
rophage activation and phagocytosis [2]. Varying types of 
debris such as polymethylmethacrylate (cement disease), 
polyethylene, and metal components (metallosis) can 
generate an inflammatory process. [35, 47]. Particle dis-
ease may lead to implant failure.
zz Particle disease rarely induces a huge granulomatous 
mass with cystic degeneration, presenting as either an in-
trapelvic tumor [62], a thigh mass [55], or an inguinal tu-
mor [57].
A groin mass can particularly result from:

−− The extent of iliopsoas bursitis to the groin caused by 
hip prosthetic complications including wear particle 
disease. Direct communication between bursa and 
joint is possible but not always traceable [17, 37].

−− The extent of pronounced hydrarthrosis to the subcuta-
neous tissue due to osteoarthritis (Fig. 16.20).
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zz At our institution, we have observed a few patients pre-
senting with an inguinal tumor mass caused by disorders 
as described above. All patients have had clinical suspi-
cion of malignant neoplasia.

Caution
Elderly patients with dementia are likely to forget about 
previous hip replacement, which will often make it im-
possible to complete their clinical history.

Microscopic Features [55, 57, 74] 
1. The microscopic hallmarks of wear particle disease (Fig. 

3.88) are the following:  
{{ Most of the aspirates are turbid and viscous. 
{{ The smears are hypercellular consisting of prolifera
ting fibroblasts and histiocytes. The fusiform mesen-
chymal cells are scattered or densely packed. Macro-
phages may also be present, comprising activated 
irregular nuclei and vacuolated or foamy cytoplasm; 
phagocytic activity may be pronounced.
{{ Inflammatory cells and multinucleated histiocytic  
giant cells are frequently present.
{{ Particulate wear debris from the prosthesis (from joint 
surfaces and interfaces) is closely associated with mac-
rophages and foreign-body-type giant cells. The debris 
is refractile, and certain components such as polyethy
lene are birefringent upon polarization.

2. Detailed microscopic features of osteoarthritic joint fluid 
(Figs. 3.82, 3.83, 16.20) are provided in Sect. 3.4.1.2, 
“Osteoarthritis and Trauma,” p. 314.

Differential Diagnosis (Fig. 16.20A) 
zz Polymorphous detritus should not be misread as tumor 
necrosis; attention should be paid to refractile behavior of 
certain components of the background material. 
zz Activated histiocytes can mimic undifferentiated carci-
noma, sarcoma, and large-cell anaplastic lymphoma. 
zz A selective panel of immunocytochemical stains is help-
ful in reaching an accurate cytologic diagnosis.

16.4.5  Inguinal Tumor Mass Due to Hydatid 
Cyst of the Hip Joint and Pelvic Bone

zz Bone and joint involvement with hydatid disease is rare; 
however, it is occasionally observed in countries where 
echinococcosis is quite common. The second most com-
mon skeletal location is the pelvis and hip joint [65A]. 
zz The pseudotumorous swelling may extend from the hip 
joint or pelvic bones to the groin area presenting as subcu-
taneous palpable mass. The clinical diagnosis is in many 
cases that of a malignant tumor [101]. 
zz For information on the morphologic features and diagnos-
tic cautions regarding hydatid disease, see Sect. 9.1.7.3, p. 
590. 
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Fig. 16.1A–C  Normal cells of cutaneous appendage.
Cells and tissue fragments are depicted from Pap-stained direct smears at high magnification 
(FNAB material). 
A Sebaceous gland: Acinar microfragment representing secretory gland tissue.
B Sebaceous gland: A single cell cluster originating from duct epithelium. The mild nuclear 
irregularity is caused by the acute inflammation.
C Serous sweet gland: Flat discohesive sheet of glandular epithelial cells.

Fig. 16.2  Suture granuloma.
A 34-year-old man after the extirpation of his left testis for seminoma presented with a 
nodular formation located on his scrotal sack. FNAB was performed to rule out metasta
tic disease. Lower magnification shows an inflammatory infiltrate composed of histiocytes, 
macrophages, foreign body giant cells, and leukocytes. Histiocytic giant cells adhesive to a 
birefringent bar-like element (upper right) substantiate suture granuloma (direct smear, Pap 
stain).

Fig. 16.3A, B  Epidermoid cyst.
Two illustrations demonstrate key features of epidermoid cysts (FNAB, direct smears, Pap 
stain, higher magnification). A Anucleated superficial squamous cells exhibiting abundant 
translucent eosinophilic and cyanophilic cytoplasm. Small dark nuclei are rarely encountered 
(upper left). B Inflammatory epidermoid cysts are characterized by close contact between 
histiocytic giant cells and squamous cells. Only sporadic leukocytes in this field.
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Fig. 16.4A, B  Amyloidosis.
Systemic amyloidosis was suspected in a 60-year-old man. A four-quadrant aspiration of the 
subcutaneous tissue around the umbilicus was performed. Aspirated small tissue fragments 
were processed by means of the cell-block technique. A Amyloid protein is visualized using 
Congo red stain. Amyloid deposits occur both in fat tissue and in the wall of small blood 
vessels (arrows) (lower magnification). B Bottle-green birefringence upon polarization is a 
feature of amyloid protein (after Congo red stain).

Figs. 16.5–16.7 Pilomatrixoma.
Cytologic hallmarks of pilomatrixoma are demonstrated by means of fine-needle aspirates 
from three patients. Direct smears were Pap-stained. Case #3 exemplarily demonstrates that 
a particular location of pilomatrixomas may give rise to diagnostic dilemmas.

Fig. 16.5  (case #1) The characteristic heterogeneous cytologic appearance of a pilomatrixo-
ma is presented at low magnification: 
1.	 Large compact clusters composed of small basaloid cells (left).
2.	 Groups of shadow cells and scattered shadow cells embedded between basaloid cells  

(center, small arrows).
3.	 Mature squamous cells (large arrow).
4.	 Foreign-body histiocytic giant cells (arrowheads).

Fig. 16.6  case #2) High magnification shows ghost cells (shadow cells) in close contact to 
basaloid cells (upper left) and to histiocytic giant cells (bottom). Shadow cells display an 
unstained pale area in place of the vanished nucleus (arrows).

Fig. 16.7A, B  (case #3) An 80-year-old woman with a history of carcinoma of her left breast 
(successfully treated about 40 years before) presented with a skin nodule in the immediate 
vicinity of her left breast. FNAB was performed, direct smears were Pap-stained.
(False) cytologic diagnosis: Moderately differentiated carcinoma, cytology suggests recur-
rence/metastasis of the previous breast carcinoma (comments see legend Fig. 16.7B).
Tissue diagnosis (excisional biopsy): Pilomatrixoma.
A Lower magnification shows a pilomatrixoma that is mainly composed of hyperplastic ba-
saloid cells. Shadow cells (arrow) and maturing squames (not shown) are rarely encountered. 
B Similarities between activated basaloid cells and neoplastic epithelial breast cells are strik-
ing (relatively monomorphic cell pattern, eccentric nuclei, minor nuclear irregularities, oc-
casional nuclear grooves (arrows), fine granular/reticular chromatin, dense cytoplasm). Cel-
lular detritus in the background of the smear (upper right) may additionally act as an indicator 
of a neoplastic disorder (high magnification).
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Figs. 16.8–16.10 Basal cell carcinoma.
Classic type and variants of basal cell carcinoma are shown in fine-needle aspirates from 
three patients. Direct smears were Pap-stained. The firm cytologic diagnoses have been veri-
fied by metachronous histiologic examination (excisional biopsies).

Figs. 16.8A, B  (case #1) Classic cytologic appearance of basal cell carcinoma. FNAB of 
a small nodule in the cheek of an 89-year-old woman. A Compact, three-dimensional and 
usually sharply demarcated tumor cell clusters are demonstrated at low magnification. Note 
the uniform appearance of the cell pattern and the regular cell clustering. Focal palisade ar-
rangement of the peripheral cell layer is clearly visible (arrows). B Morphologic details of 
the tumor cells are focused at high magnification. Please note in particular the cuboidal and 
fusiform cell shapes and the cellular palisading at the lower right periphery of the cluster.

Fig. 16.9  (case #2): Lower magnification reveals a basal cell carcinoma which is predomi-
nantly composed of spindle shaped tumor cells.

Fig. 16.10  (case #3) Detail of the keratotic variant of basal cell carcinoma is presented 
comprising activated nonkeratinizing fusiform squamous cells forming strands (arrows) and 
a whorl composed of keratinized cells (upper left). The latter is also referred to as horn cyst.

Fig.16.11  Squamous cell carcinoma: common type.
Scraping from an ulcerous skin lesion of a 65-year-old man. Lower magnification reveals 
keratinizing atypical and frankly malignant squamous epithelial cells intermingled with an 
inflammatory component. Cell detritus is also present.
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Figs. 16.12–16.15 Malignant melanoma.
Cytologic key features of malignant melanoma and its immunocytochemical properties are 
demonstrated. Aspirated cell material was directly smeared onto glass slides and Pap-stained.

Fig. 16.12  (case #1) Cytomorphologic appearance of the classic melanoma variant is exhibi
ted at lower magnification. 
Note in particular: 
–	 Discohesive cell pattern.
–	 Abundant cytoplasm, usually elongated.
–	 Bi- and multinucleation.
–	 Eccentrically positioned nuclei.
–	 Distinct nucleoli.

Fig.16.13  (case #2) High magnification focuses on the morphology of single tumor cells. 
Note in particular: 
–	 Evenly distributed chromatin: fine granules and few clumps.
–	 Granular cytoplasm.
–	 Nuclear vacuoles (arrows).
–	 A macrophage loaded with melanin pigment (arrowhead) referred to as a melanophore/ 

melanophage.

Fig. 16.14  (case #3) Classic manifestation of melanin pigment ingested in the cytoplasm of 
melanoma cells (higher magnification): 
–	 Clumps (small arrows).
–	 Coarse granules (large arrows).
–	 Powdery (arrowheads), largely not in focus. 

Fig. 16.15A, B  (case #4) Positive immunostaining for melanoma-typical antigens. Staining 
pattern may vary from case to case. A A vast majority of melanoma cells are immunopositive 
for Pan-melanoma cocktail-PMC (Pap-prestained direct smear). B A minority of tumor cells 
are immunocytochemically decorated with antibodies for HMB-45 (Pap-prestained direct 
smear).



Skin Lesions and Unusual Subcutaneous Lesions 1047

16.15B

16.15A16.14

16.1316.12



11

16

16

1048 Chapter  16    Skin Lesions and Unusual Subcutaneous Lesions

Fig. 16.16A–D  Merkel cell carcinoma.
A 68-year-old man with a history of non-small-cell lung cancer presented with a subcuta-
neous nodule at his elbow. FNAB was performed in order rule out or confirm metastatic 
disease. Cytologic material was processed using varied laboratory methods. The specimens 
were Pap-stained.
Cytologic/ immunocytochemical diagnosis: Merkel cell carcinoma.
A Note the heterogeneous cytoarchitecture at higher magnification: single cells, rows, and 
clusters (direct smear). B Cellular details are depicted. Note suggested rosette formation (up-
per right) (direct smear). C Cellular appearance of Merkel cell carcinoma in liquid-based 
preparation (ThinPrep). Compare with the cellular morphology in Fig. 16.16B (same mag-
nification). Liquid-based preparation frequently gives rise to certain alterations of the cells: 
more coarse and dense chromatin, cellular crowding, and shrinking of cytoplasm and nuclei 
as compared to the conventional smears. D Immunostaining for CK20 provides large para-
nuclear dot-like globules (arrows) (Pap-prestained direct smear). Further immunoreactions 
are not shown: MNF-116 (dot-like positivity) and TTF1-negative staining result.

Fig. 16.17  Kaposi sarcoma.
A 58-year-old man with an uneventful clinical history presented with multiple nodules in his 
lung and subcutis. FNAB of a subcutaneous nodule (direct smears, Pap stain). Lower magni-
fication reveals a heterogeneous cell pattern: small and large polyhedral and spindle-shaped 
atypical cells. The nuclei are distorted and the cytoplasm is ill defined. Note the high mitotic 
activity (arrows). 
Tentative cytologic diagnosis: Malignant mesenchymal neoplasia. Diagnostic consideration 
includes malignant fibrous histiocytoma and pleomorphic liposarcoma.
Tissue diagnosis (surgical excision of a nodule): Angiosarcoma of the Kaposi variant.

Fig. 16.18  Cutaneous cylindroma.
FNAB of a subcutaneous parasternal nodule in a 68-year-old woman with a positive history 
of malignant non-Hodgkin lymphoma. Direct smears were Pap-stained. At lower magnifica-
tion, features of a cylindromatous neoplasia become readily apparent: 
–	 Compact clusters are composed of uniform small to medium-sized cells.
–	 Homogeneous basement membrane material coating some of the cell clusters.
–	 A few translucent homogeneous globules are surrounded by tumor cells (center). It is 

impossible to distinguish between a primary cutaneous cylindroma and a metastasis of a 
cylindromatous tumor in a remote organ.

Cytologic diagnosis: Cylindroma, not otherwise specified.
Histologic diagnosis (surgical excision of the nodule): Cylindromatous tumor, most likely 
primary skin tumor.
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Fig. 16.19A–C  Endometriosis.
Sonographic routine investigation revealed a hypoechoic formation in the inguinal region 
of a 46-year-old woman. Re-FNAB was requested after an inconclusive diagnosis of a first 
aspirate. Vigorous ultrasound-guided aspiration eventually yielded adequate material (direct 
smears, Pap stain). 
Cytologic/immunocytochemical diagnosis: Endometriosis.
Histologic diagnosis (excisional biopsy): Multiple foci of endometrial tissue.
A High magnification exhibits a benign compact cluster composed of small cuboidal to co-
lumnar epithelial cells in a background containing hemosiderophages (left), positive iron 
stain is not shown. Immunocytochemical staining for calretinin was performed in order to 
exclude a mesothelial fragment (the negative staining result is not shown). B Lower magni-
fication shows a small tissue fragment composed of epithelial cells and cellular stroma (ar-
rows) indicating endometrial tissue. Detritus was absent in the available cytologic specimens. 
C Cytologic diagnosis was confirmed by positive nuclear immunoreaction using specific an-
tibodies against estrogen receptors.

Fig. 16.20A, B  Hydrarthrosis involving the inguinal region.
An 87-year-old woman presented with a firm tumor located slightly above the left groin. The 
patient’s personal medical history was vague. Clinical and image findings led to suspicion of 
a malignant lymphoma. The patient was referred to FNAB in order to avoid more invasive 
procedures. A viscous aspirate was directly smeared onto slides, which were Pap-stained. 
A High magnification revealing activated histiocytes scattered in a detritic background may 
mislead to a false-positive diagnosis of malignancy such as undifferentiated necrotizing car-
cinoma, malignant blastic lymphoma, among other lesions. B Lower magnification addition-
ally shows a fragment of chondroid tissue (upper right) and calcific deposits (the latter is 
obscured by masses of detritus), indicating a degenerative disorder.
Cytologic diagnosis: Distinctive hydrarthrosis presenting as inguinal tumor mass. The results 
are compatible with long-standing osteoarthrosis. No further examinations were performed.
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Section 17.1 
Soft Tissue and Bone 

Benign and Intermediate 
Tumoral Lesions

17.1.1  Introduction

General Comments 
zz FNAB can serve as the initial minimally invasive ap-
proach to diagnosing primary soft tissue tumors and bone 
lesions, including sarcomas. Actually FNAB is widely 
used at orthopedic tumor centers where cytopathologists 
with extensive experience in the interpretation of benign 
and malignant soft tissue lesions are available, and the in-
terdisciplinary orthopedic tumor team is familiar with the 
FNAB procedure. Even so, FNAB is accepted and very 
popular for the diagnosis of tumor recurrence and metas-
tasis in previously established soft tissue malignancies. 
zz Every cytopathologist should be familiar with benign and 
intermediate soft tissue lesions since such disorders are 
often unexpectedly encountered in FNAB of superficial 
nodules, giving rise to diagnostic problems and limita-
tions in standard cytology. Generally speaking, most cyto-
pathologists are on a permanent learning curve rather than 
fully equipped with expert diagnostic knowledge in this 
field.
zz In the last two decades, the cytopathologists at our institu-
tion have acquired extensive experience in the diagnosis 
of benign mesenchymal disorders with FNAB. However, 
only occasionally do we have the opportunity to perform 
FNABs on previously undiagnosed or suspected sarco-
mas. 
zz FNAB will be less rewarding or completely fail to collect 
cells from hard and sclerotic intraosseous lesions and cir-
cumscribed sclerotic nodules of soft tissues. On the other 
hand, the thinning or complete destruction of the cortical 

bone permits the use of fine needles; bony lesions and 
sclerotic mesenchymal tumors extending into the sur-
rounding soft tissue may be successfully diagnosed by 
aspirating the diffuse marginal areas of the disorder with 
ultrasound guidance.
zz We refer the reader to many excellent comprehensive 
books and specialized sources in the literature relating 
to those aspects of FNA cytology that will increase  
our knowledge and understanding of the performance,  
diagnostic accuracy, histogenetic subtyping, advantages, 
and diagnostic challenges [14, 24, 28, 45, 63, 68, 70]. 
Comprehensive histologic classification and completive 
information on each tumor entity is provided by Fletcher 
and associates in the 2002 WHO tumor nomenclature 
[22]. 

17.1.1.1 Overview Section 17.1

zz This section covers benign and intermediate soft tissue 
and bone tumors that: 

−− Are most likely to be encountered in FNAB samples.
−− Exhibit a distinct cytologic pattern.
−− Give rise to difficulties in diagnosis.

Many lesions will not be considered due to their rare inci-
dence or peculiar locations unsuitable as FNAB targets. 
zz Benign and intermediate lesions of soft tissues are broad-
ly discussed. The presentation of benign and intermediate 
bone lesions is limited to the most common entities (Sects. 
17.1.11–17.1.13, p. 1066);  fibrohistiocytic, fibrogenic, 
myogenic, lipogenic, vascular, and neural non-malignant 
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bone lesions are counterparts to the respective soft tissue 
lesions described in Sects. 17.1.2.-17.1.10, below.   
zz The various tumoral entities are presented in a dual mode 
(the range of the disorders follows the same order in the 
text and tables).
1. 	Selective comments, a more extensive description of 

the cytomorphologic features, differential diagnostic 
considerations, and diagnostically important ancillary 
tests are provided in the subsequent Sects. 17.1.2–
17.1.13. 

	 The individual tumors have been grouped histogeneti-
cally according to the 2002 WHO classification of soft 
tissue tumors [22].

2. 	The cytomorphologic features and cytoarchitectural 
properties of the tumors are neatly arranged in Table 
17.1.1, “Synopsis and Algorithms: Benign Lesions,” p. 
1250. 

	 Table 17.1.2, “Synopsis and Algorithms: Benign Le-
sions”, p. 1252 summarizes the age groups, gender-
based preference, common location, and the differen-
tial diagnostic spectrum of each entity.

17.1.1.2  FNAB: Technical Aspects

zz Free-hand and image-guided aspiration techniques (for 
both palpable and deep-seated lesions), and laboratory 
procedures are similar to those presented in several chap-
ters of this book. The techniques used at our institution are 
virtually identical to the technique recommended by Ward 
and associates [68].
zz On-site attendance of a cytopathologist allows immediate 
examination of the aspirated material assessing the adequa-
cy of the specimen, rapid diagnosis, and a decision on ad-
ditional needle passes. Additional sampling is highly rec-
ommended for cell-block analysis; and it is frequently 
helpful to achieve enough cells for ancillary tests, includ-
ing special stains, immunocytochemistry, static and/or flow 
cytometry, molecular genetics, and electron microscopy.
zz FNAB may completely fail to obtain cell material from 
intraosseous lesions that are capped by intact cortical 
bone and/or composed of abundant bony tumor matrix. 
Yet, thinning or destruction of the cortical bone permits 
the successful use of the fine-needle technique; and bony 
tumors extending into surrounding soft tissue may be di-
agnosed by vigorous aspiration of the diffuse marginal 
tumor areas (with the assistance of ultrasound guidance).

17.1.1.3  Definition of Intermediate Soft Tissue 
Lesions

Soft tissue tumors of the intermediate category are associated 
with infiltrative and locally destructive behavior. In addition, 
some of them may have a low risk for distant metastases.

17.1.2  Adipocytic Tumors [1, 37]

17.1.2.1  Lipoma (Fig. 17.1)

zz Lipomas are the most common form of soft tissue tumors. 
They are commonly found in adults with a preponderance 
in obese individuals, and frequently occur multiply. Lipo-
matosis is a hereditary condition where the patients pre
sent with multiple lipomas.
zz Lipomas may be small but can enlarge to sizes up to 10 
cm and sometimes more. The nodules are soft to the touch 
and generally clearly moveable. 
zz Lipomas arise in subcutaneous tissue (superficial lipoma) 
or within deep soft tissues including skeletal muscles 
(deep-seated lipoma). Malignant transformation of lipomas 
into liposarcomas occurs very rarely, and subcutaneous li-
pomatous tumors are unlikely to be malignant [10, 69].

Microscopic Features
{{ Three-dimensional cohesive lobular arrangement of 
mature lipocytes; loose fibrous connective tissue and 
capillary vessels may surround the lobuli, vessels are 
rarely branching. 
{{ The adipocytes are usually enlarged in comparison to 
cells of normal adipose tissue; they are round, uniform, 
and vacuolated with an eccentrically placed nucleus. 
{{ Scattered lipoblasts (spheric cells exhibiting fine gra
nular and multivacuolated cytoplasm, and occasional 
nuclear irregularities) and inflammatory cells may be 
encountered.

17.1.2.2  Lipoblastoma [32, 47]

Synonyms: Fetal lipoma, embryonic lipoma, infantile lipoma.
Lipoblastoma is a rare benign tumor of embryonal fat that 
occurs almost exclusively in infants and children.

Microscopic Features 
{{ The smears usually show moderate cellularity com-
posed of lipocytes in various stages of maturation, in-
cluding undifferentiated mesenchymal cells. 
{{ Lipoblast-looking cells have a multivacuolated cyto-
plasm and a centrally placed small bland nucleus. 
{{ Individual tumor cells and cell clusters are embedded 
in a stromal matrix, occasionally of myxoid nature, 
containing a delicate plexiform vascular network. 
{{ Large cells with granular cytoplasm resembling hiber-
noma cells may be found.

Differential Diagnosis
Lipoma (versus lipoma-like lipoblastoma), myxoid liposar-
coma (versus lipoblastoma exhibiting abundant myxoid mat
rix), and well-differentiated liposarcoma may cause diagnos-
tic confusion. However, liposarcoma is rare under the age of 
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10 years, and features of malignant adipose tumors such as 
nuclear atypia, nuclear hyperchromasia, and mitotic figures 
are absent in lipoblastomas.

Additional Analyses [51]
Molecular genetic analysis, using the FISH technique, may 
be helpful in differentiating between lipoblastoma and other 
lipogenic tumors, particularly lipoblastoma rich in myxoid 
matrix versus myxoid liposarcoma. Lipoblastomas are char-
acterized by the deletion of 8q11-13, mostly associated with a 
rearrangement of the PLAG1 gene (8q12), with the HAS2 
gene (8q24), or COL1A2 gene (7q22). In other cases, a poly-
somy of chromosome 8 may be observed. In contrast, myxoid 
liposarcoma exhibits a characteristic t(12;16) translocation.

17.1.2.3  Angiolipoma [7, 66] (Fig. 1.62)

Angiolipomas appear most often as multiple small subcuta-
neous nodules during the late teens and in young adults. 

Microscopic Features
{{ The tumor is composed of fat cells and vessels. Mature 
adipocytes are intermingled with branched thick-
walled vessels of the capillary type. 
{{ The characteristic intravascular fibrin thrombi may 
also be detectable in cytologic smears.

Differential Diagnosis
A neoplasm almost completely composed of vascular chan-
nels is referred to as cellular angiolipoma. This angiolipoma 
variant is difficult to differentiate from angiosarcoma and 
Kaposi sarcoma, particularly in cytologic specimens.

17.1.2.4  Myolipoma

Myolipoma is an extremely rare lesion in adults. The benign 
tumor, consisting of mature adipose tissue and mature 
smooth muscles, is in the majority of cases deeply located 
and large: the average size of the tumors reaching 15 cm in 
diameter.

Microscopic Features
{{ The aspirates contain mature smooth muscle cells and 
mature fat tissue, whereas the smooth muscle compo-
nent usually outweighs fat tissue. 
{{ The smooth muscle tissue fragments are compact and 
composed of elongated cells arranged in a parallel 
fashion. 
{{ The nuclei are centrally placed, showing fine chroma-
tin and a small inconspicuous nucleolus. 
{{ The cytoplasm is dense, acidophilic, and fibrillary. 
{{ The biphasic cell component shows neither cellular 
atypia nor mitotic activity.

Additional Analyses
Immunostaining demonstrates strong positivity for smooth 
muscle actin (SMA) and desmin related to smooth muscle 
cells.

17.1.2.5  Angiomyolipoma

Angiomyolipoma is a tumor that usually affects the kidney 
and pararenal soft tissue of adults. Other primary sites have 
only rarely been reported.

Microscopic Features and Differential Diagnosis
{{ Angiomyolipoma is a well-characterized tumor com-
posed of cells and tissue fragments as seen in myoli-
poma, including thick-walled, tortuous capillary blood 
vessels.

Cytomorphologic criteria and further details concerning re-
nal angiomyolipoma are covered in Sect. 12.1.7.1, p. 737.

Angiomyolipoma may mimic angiolipoma.

17.1.2.6  Chondroid Lipoma [39, 50]

Chondroid lipoma is a benign tumor with evidence of em-
bryonal fat (lipoblasts), mature adipose tissue, and embryo-
nal chondroid matrix. The tumor primarily affects adults, 
with a female predilection.

Microscopic Features
{{ The cell pattern includes abundant uni- and multivacu-
olated lipoblasts and a variable proportion of mature 
adipose tissue. The nuclei of the lipoblast are small, 
exhibiting smooth borders or indentations, finely dis-
persed chromatin, and inconspicuous nucleoli. Cells 
having eosinophilic granular cytoplasm resemble hi-
bernoma cells and chondroid cells. 
{{ Cells and tissue fragments are embedded in a myxoid-
chondroid matrix with hyalinized areas. 
{{ Capillary-type vessels may be encountered.

Differential Diagnosis
Chondroid lipoma may easily masquerade as myxoid lipo-
sarcoma or extraskeletal myxoid chondrosarcoma. 

According to the preponderant cell type, chondroid lipo-
ma can also simulate chondroma, lipoblastoma, hibernoma, 
and other benign and malignant neoplasms.

Immunocytochemistry [39]
Immunocytochemically, the tumor cells uniformly demon-
strate positivity for S100 protein and for vimentin, and spo-
radically for cytokeratins. Epithelial membrane antigen 
(EMA) is always negative.
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17.1.2.7  Myelolipoma

Myelolipoma is a lesion showing a unique combination of 
adipose tissue and hematopoietic cells. The vast majority of 
these tumors are found in the adrenal glands, but any type of 
lipoma may contain areas of hematopoietic tissue. 

Further details on myelolipoma are provided in Sect. 
12.2.3.1.2, “Adrenal Myelolipoma,” p. 767.

17.1.2.8  Spindle Cell and Pleomorphic Lipoma 
(Fig. 17.2)

Spindle cell and pleomorphic lipomas are benign neoplasms 
of the adipose tissue representing the two ends of a common 
cytohistologic spectrum. 
The subcutis of the neck and back area is typically affected. 
There is a male predilection over the age of 50.

Microscopic Features
{{ Spindle cell lipoma [17, 26] is composed of spindle 
cells arranged in parallel streaks, their cytoplasm is 
elongated, and the nuclei are bland. 
Small fragments of collagen tissue and collagen fibers 
meet the characteristic collagen bundles in histologic 
sections. 
Mature adipose cells are part of this tumor entity (Fig. 
17.2A). 
Myxoid stromal changes and large numbers of mast 
cells are typical features but not always present.
{{ Pleomorphic lipoma [57, 76] is characterized by a mix-
ture of spindle cells, pleomorphic rounded cells, and 
pleomorphic multinucleated giant cells. 
The nuclei of the giant cells are hyperchromatic and 
show a characteristic radial arrangement (floret cells) 
(Fig. 17.2B). 
Mature fat tissue, lymphocytes, and plasma cells are 
usually observed in the background of the smears. 

Caution
Intermediate cell patterns between classic spindle cell 
lipoma and pleomorphic lipoma occur frequently.

Differential Diagnosis
zz Spindle cell lipoma may mimic other spindle cell tumors 
and myxoid lesions including low-grade liposarcoma and 
atypical lipomatous tumor. 
zz Numerous mesenchymal lesions containing pleomorphic 
histiocytoid cells and multinucleated giant cells must be 
considered, including fat necrosis, lipogranuloma, myosi-
tis ossificans, pleomorphous histiocytoma, and liposarco-
ma.

Additional Analyses
zz All spindle cells both in spindle cell lipomas and pleo-
morphic lipomas express CD34 using immunocytochemi-
cal staining. In spindle cell lipoma, there exists a coex-
pression with bcl-2 [26].
zz Monosomy or partial loss of chromosome 16, and aberra-
tions of chromosome 13 are typical of spindle cell/pleo-
morphic lipoma, distinguishing them from well-differen-
tiated liposarcoma [22]. 

17.1.2.9  Hibernoma [23, 30, 46] (Fig. 17.3)

zz Hibernoma is a particular variant of benign lipoma occur-
ring in young adults. The tumor mainly occurs in the sub-
cutaneous tissue of the thigh, back, upper extremity, head, 
and neck; but hibernomas can develop at almost any site of 
the human body. The etiology of hibernoma is unknown, 
but it is assumed to arise from the remnants of fetal brown 
adipose tissue. The latter is a specialized form of fat nor-
mally found in hibernating and nonhibernating animals. 

zz In addition to typical hibernoma, three variants of this tu-
mor entity have been described [23]: 

−− Lipoma-like.
−− Myxoid.
−− Spindle cell.

Microscopic Features 
{{ Classic hibernoma includes numerous polygonal mul-
tivacuolated adipocytes comprising lipochrome pig-
ment-rich, coarsely granulated cytoplasm. 
The tumor cells exhibit unequal staining quality vary-
ing from eosinophilic to pale or mixed; they are fre-
quently arranged in tight aggregates surrounded by 
branching capillaries or thick-walled vessels.
The nuclei are small, centrally or eccentrically located, 
and exhibit a dense chromatin structure. 
{{ The hibernoma lipoma-like variant consists of normal 
white fat and scattered hibernoma cells.
{{ The hibernoma myxoid variant goes along with a baso-
philic matrix.
{{ Spindle cell hibernoma is a biphasic lesion composed 
of spindle cell lipoma and hibernoma.

Differential Diagnosis [30]
It may be difficult to differentiate between hibernoma and 
proliferative myositis, lipoblastoma, histiocytoma, granular 
cell tumor, oncocytoma, and other lesions.

Additional Analyses
zz Immunocytochemistry provides variable positivity for 
S100 protein.
zz The exclusive CD34-positivity in spindle cells of the 
spindle cell hibernoma variant is shared with that in spind
le cells of spindle cell lipomas [23].
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17.1.2.10  Atypical Lipomatous Tumor 
[22] (Fig. 17.4)

Synonyms: Well-differentiated liposarcoma, atypical lipo-
ma, lipoma-like liposarcoma, spindle cell liposarcoma, in-
flammatory liposarcoma, among others.

Atypical lipomatous tumor (ALT) is a locally aggressive 
malignant neoplasm which is – in whole or in part – com-
posed of a population of proliferating mature adipocytes. It 
has virtually no metastatic potential but can undergo dedif-
ferentiation. 

The tumor occurs in middle-aged adults with a peak inci-
dence in the 6th decade.

Caution
zz Atypical lipomatous tumors usually develop in deep 

soft tissues; the limbs (thigh), retroperitoneum, and 
mediastinum are the primarily affected sites.
zz Paratesticular areas with the spermatic cord is anoth-

er typical location for this tumor entity.
zz The presence of lipoblasts is neither a conclusive ar-

gument nor a prerequisite for the diagnosis of lipo-
sarcoma.
zz Generally speaking, atypical lipomatous tumors are 

difficult to distinguish by FNA cytology.

Microscopic Features
{{ Lipoma-like atypical lipomatous tumors 
Aspirates from lipoma-like atypical lipomatous tumors 
[12, 73] are composed of clusters of mature adipocytes 
and dispersed adipocytes, sharing many features with 
common lipomas. But the adipocytes show variation in 
cytoplasmic and nuclear size, and nuclear atypia may 
be recognized in both adipocytes and stromal cells. 
In addition, scattered atypical multinucleated stromal 
cells and multinucleated lipoblasts are present, the lat-
ter exhibiting single or multiple cytoplasmic vacuoles 
and granulation, and enlarged hyperchromatic nuclei 
with an irregular outline. 
{{ Other histologic variants of atypical lipomatous tumors 
include [41]:

−− Sclerosing type: Multinucleated floret cells (Fig. 
17.2B) and collagen occur in addition to the cell pat-
tern as described for the common adipocytic variant 
of atypical lipomatous tumors [61]

−− Inflammatory type: This tumor variant is common-
est in the retroperitoneal space. A chronic inflamma-
tory infiltrate can predominate to such an extent that 
the nature of the underlying neoplastic tissue is 
barely discernible.

−− Spindle cell type: This variant is associated with a 
fibrous and myxoid matrix, and a distinct proportion 
of proliferative spindle cells showing minor cellular 
irregularities.

{{ A rare finding in ALT is the heterologous differentia-
tion of mesenchymal cells into bone, smooth muscle 
fibers, and striated muscle components.

Differential Diagnosis
zz Lipoma-like atypical lipomatous tumor (ALT) has to be 
distinguished from spindle cell and pleomorphic lipoma. 
The two entities differ in their biological behaviour, mor-
phology, and cytogenetic features.
zz Sclerosing-type ALT raise differential diagnostic prob-
lems with varied types of liposarcoma, as well as pleo-
morphic lipoma and spindle cell lipoma.
zz Inflammatory ALT most of all suggests a benign inflam-
matory lesions (e.g., inflammatory pseudotumor), reac-
tive lymphoid lesion (e.g., Castleman disease), or malig-
nant lymphoma.
zz Spindle cell ALT may mimic spindle cell lipoma, my
xoma, myxoid liposarcoma, myxoid leiomyosarcoma, 
myxoid chondrosarcoma, chordoma, and other lesions.

Cytogenetics
Molecular genetic analysis using FISH can detect amplifica-
tion of the MDM2 gene locus in chromosome 12 (12q14-
15). This feature may help distinguish between ALT and  
benign adipocytic tumors [22] ( see also Sect. 17.2.3, “Cyto-
genetics and Immunocytochemistry”, p. 1094. 

17.1.3  Fibroblastic and Myofibroblastic 
Lesions

17.1.3.1  Nodular Fasciitis [9, 56] (Figs. 17.5–17.7)

Synonym: Pseudosarcomatous fasciitis.
Nodular fasciitis is a rapidly growing nonneoplastic le-

sion of proliferating fibroblastic or myofibroblastic cells that 
are loosely and haphazardly arranged. The lesion may be 
well delineated or locally spreading. It usually occurs in sub-
cutaneous tissues of the upper extremities, trunk, head, and 
neck. 

All age groups are involved but the disorder is common in 
young adults. Experts suggest that trauma is an important 
factor in the etiology of the disorder.

Microscopic Features
{{ Cytologic smears are usually cellular, composed of 
slender and plump fusiform fibroblasts or myofibro-
blasts bearing bland nuclei. The cells are grouped in 
loose aggregates or occur in isolation. Osteoclast-like 
giant cells may be present.
{{ Occasionally, the overall cell pattern appears pleomor-
phic due to articulate variations in cellular size and 
shape of the proliferating stromal cells. 
{{ Varying proportions of chronic inflammatory cells are 
present.
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{{ Numerous small vessels can usually be found as well 
as hyaline and myxoid masses. Hyalinized mesenchy-
mal fragments and osseous metaplasia are occasionally 
encountered.

Differential Diagnosis [13, 28]
zz Cell-rich cytologic specimens including dense clusters of 
spindle cells frequently pose a diagnostic challenge. 
Schwannoma or other spindle cell lesions, such as fibrous 
histiocytoma, solitary fibrous tumor, fibromatosis, des-
moid tumor, smooth muscle tumors, fibrosarcoma, and 
adipose tissue tumors of the myxoid and spindle cell vari-
ants must be taken into consideration.
zz In contrast to nodular fasciitis, schwannomas lack single 
cells and inflammation, and their stroma appears both 
myxoid and finely fibrillar. Furthermore, the immunocy-
tochemical profile of nodular fasciitis differs from that of 
the benign peripheral nerve sheath tumor (Schwannoma: 
S100 +, SMA −) [44].

Additional Analyses
Immunocytochemistry
Vimentin, smooth muscle actin (SMA), and muscle specific 
actin (MSA) decorate myofibroblasts by immunocytochemi-
cal staining procedures. 
Antibody against CD68 identifies histiocytic elements.
ICM-DNA
Ploidy analysis yields a diploid DNA distribution pattern not 
only in nodular fasciitis but also in other (myo)fibroblastic 
pseudotumors such as proliferative fasciitis and proliferative 
myositis [19, 52].

17.1.3.2  Proliferative Fasciitis and Proliferative 
Myositis [13, 72] (Fig. 17.8)

These two proliferative disorders are rapidly growing and 
poorly delineated, but they are less common than nodular 
fasciitis. They occur in middle-aged and older adults. 

17.1.3.2.1  Proliferative Fasciitis 
Proliferative fasciitis is most commonly found in the upper 
extremity (forearm), followed by the lower extremity and 
trunk. 
The lesion comprises a subcutaneous proliferation of mesen-
chymal cells mimicking nodular fasciitis, but in addition, 
proliferative fasciitis exhibits pathognomonic ganglion-like 
cells. 

17.1.3.2.2  Proliferative Myositis 
Proliferative myositis develops particularly in the trunk, 
shoulder girdle, and upper arm, exhibiting the same cellular 
composite as described for proliferative fasciitis; it is the in-
tramuscular counterpart of proliferative fasciitis. 

Microscopic Features 
The basic cell pattern of these two entities is very similar to 
that of nodular fasciitis, but an additional cell type is encoun-
tered: 

{{ Scattered large, plump cells with a rounded eccentri-
cally positioned nucleus, a prominent nucleolus, and 
abundant amphophilic cytoplasm exhibiting long slen-
der and interdigitating processes. The cells display 
morphologic similarities to ganglion cells and have 
been described as ganglion-cell-like cells.

Differential Diagnosis and Additional Analyses
Differential diagnostic considerations are the same as stated 
above, and secondary analyses as mentioned for nodular fas-
ciitis provide virtually identical results. However, ganglion-
cell-like cells immunocytochemically exhibit MSA less fre-
quently.

17.1.3.3  Myositis Ossificans [20, 65] (Fig. 17.9)

Synonyms: Pseudomalignant osseous tumor of soft tissue, 
myositis ossificans traumatica, fibrodysplasia ossificans pro-
gressiva, and others.
zz Myositis ossificans can develop anywhere in the body 
with a predilection for body sites that are more likely ex-
posed to traumas. Myositis ossificans has a broad age dis-
tribution, but it occurs most frequently in young adults 
bearing a significant relation to physical activity.
zz It is a reparative nonneoplastic extra- and intramuscular 
lesion associated with heterotopic osteogenesis. The le-
sion is composed of cellular fibrous tissue and bone, in-
cluding cellular atypia and strong mitotic activity. 

Microscopic Features 
The cellular components may vary considerably in cytologic 
preparations, giving rise to diagnostic dilemmas.

{{ The cytologic specimens usually contain numerous 
isolated cells: 

−− Round to oval cells(immature mesenchymal cells), 
sometimes with elongated cytoplasm. 

−− Spindle-shaped cells (fibroblasts) embedded in 
amorphous metachromatic stroma occasionally ex-
hibiting loose clustering. 

−− The cytoplasm varies in size and contains fine gra
nules. Perinuclear clearing has frequently been ob-
served.

{{ Imitation of osteoblasts has been described, compris-
ing eccentrically placed rounded to oval nuclei, one or 
two nucleoli, and bland chromatin.
{{ Mature skeletal muscle, multinucleated (osteoclast-
like) giant cells and mitoses may occasionally be 
found. Inflammatory infiltrates are inconspicuous.
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Differential Diagnosis [28, 65]
zz Diagnostic considerations should particularly include 
bone-forming lesions such as extraskeletal osteosarcoma, 
osteoblastoma, osteoid osteoma, and callus. 
zz Furthermore, other lesions of the pseudosarcomatous tu-
mor group and epithelioid sarcoma must be distinguished 
from myositis ossificans.

Immunocytochemistry
All cells irrespective of their differentiation stain immunocy-
tochemically positive for vimentin and usually for S100 pro-
tein. Myofibroblasts coexpress actin, SMA, and desmin. Os-
teoblasts and osteocytes coexpress osteocalcin.

17.1.3.4  Fibroma [28] (Fig. 17.10)

Synonyms and related terms: Dermatofibroma, fibroma of 
tendon sheath, desmoplastic fibroblastoma, calcifying fib
rous tumor, and many others. 

Fibromas are ubiquitous benign neoplasms that can be found 
in different types of mesenchymal tissues, including nerve 
sheaths, muscles, and bones; the most common sites of fibro-
mas are the soft tissues of the extremities, especially the fingers.

Young males are most frequently affected. 

Microscopic Features
The lesion is composed of fibroblasts at various stages of 
differentiation and a pronounced stromal component with 
metaplastic areas. Unlike in histology, distinguishing mor-
phologic features of fibromas from different body sites do 
not exist for cytology.

{{ Cytologic specimens contain slender and plump fibro-
blasts and fibrocytes, bundles of collagen matrix, my
xoid matrix, and thick-walled vessels. 
{{ The nuclei are bland, showing fine chromatin structure 
and sporadic small nucleoli. 
{{ Both calcified deposits and fragments of metaplastic 
osseous, and/or chondroid tissue may be present.

Differential Diagnosis
A variety of tumors of the fibroblastic/myofibroblastic cate-
gory share morphologic features with fibromas; furthermore 
peripheral nerve tumors, gastrointestinal tumor (GIST), cal-
lus, spindle cell sarcomas, osteosarcoma, and others.

17.1.3.5  Desmoid-Type Fibromatosis 
[11, 54] (Fig. 17.11)

Synonyms: Aggressive fibromatosis, desmoid, extraabdomi-
nal desmoid, abdominal (mesenteric) fibromatosis, and others.
zz Desmoid-type fibromatosis is a low-grade lesion of the 
deep soft tissues, showing a strong tendency for local in-
vasion and recurrence but inability to metastasize. 

zz It is usually found in extraabdominal sites in children 
(head and neck, thoracic area, thigh), in the abdominal 
wall in younger adults (musculoaponeurotic structures), 
and in a variety of anatomic locations in later adulthood. 
zz Intraabdominal fibromatosis is located in the pelvis and 
mesentery.

A few recent reports that address findings of FNAB samples 
are available in the literature [11, 54].

Microscopic Features
{{ Desmoid-type fibromatosis is composed of proliferat-
ing fibroblasts. The lesion shares cytologic features 
with fibroma. 
{{ Variable mitotic activity.
{{ Extensive collagen and stromal hyalinization is charac-
teristic for this tumor entity, often preventing success-
ful aspiration of adequate cellular material.
{{ Extensive myxoid changes may occur, particularly in 
intra-abdominal desmoid-type fibromatosis.

Differential Diagnosis [54]
Lesions raising diagnostic problems are listed in Sect. 
17.1.3.4, “Differential diagnosis”, above. 

Under- and overdiagnosis of malignancy may occur in 
FNAB specimens; diagnostic problems are frequently caused 
by inadequate cell sampling.

Additional Analyses
Immunocytochemistry 
All cells strongly express vimentin. Cells of myofibroblastic 
origin stain positive for muscle-specific markers. Desmin, 
CD34, c-kit, and S100 protein are rarely expressed.
Molecular Genetics 
We refer the reader to standard soft tissue textbooks [22] and 
to relevant reports in the literature.

17.1.3.6  Fibromatosis Colli

Congenital muscular torticollis is discussed in Sect. 5.2.2.1.2, 
p. 461.

17.1.3.7  Myofibroblastic Tumor of the Subcutis

This lesion is also known under the term “inflammatory 
pseudotumor” and is usually located in visceral organs,  
particularly in the lung (see Sect. 2.2.1.9.3, p. 137). The sub-
cutaneous location is not very well documented. 
The pleomorphic cytologic appearance in fine-needle aspi-
rates may easily lead to confusion with malignant soft tissue 
tumors [48, 62].
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17.1.4  Fibrohistiocytic Tumors

17.1.4.1  Giant Cell Tumor of Soft Tissue [3, 34, 38]

Synonyms: Osteoclastoma of soft tissue, giant cell tumor of 
low malignant potential.

This rare neoplasm of superficial soft tissues is the histo-
logical analog of giant cell tumor of bone. It particularly af-
fects middle-aged patients (5th decade) but is also seen in 
children and elderly patients. The superficial soft tissue of 
the upper and lower extremities is most frequently involved, 
followed by the trunk, and the head and neck. Metastases are 
extremely uncommon.

Microscopic Features 
{{ Aspirates are composed of numerous round to oval, 
strictly mononuclear tumor cells and osteoclast-like gi-
ant cells. 
{{ The nuclei of the mononuclear tumor cells share the 
morphologic properties of the nuclei in osteoclast-like 
giant cells: loose and finely granular chromatin, smooth 
borders, and a conspicuous centrally placed nucleolus. 
A few mitoses may be observed. 
{{ The background material usually consists of loose 
fragments of fibrous tissue interspersed with hemosi
derin-laden macrophages and branching vessels. 
Foamy macrophages, metaplastic bone, and a great 
deal of blood (aspirated from blood-filled spaces that 
are clearly visible in histologic sections) may be pres-
ent.

Immunocytochemistry
Immunocytochemical staining for CD68 strongly decorates 
the giant cells, unlike mononuclear tumor cells, which sim-
ply show focal positivity. 
A few cells may show positive immunoreaction for SMA, 
keratins, and S100 protein.

17.1.4.2  Giant Cell Tumor of the Tendon Sheath 
and Diffuse Type [2, 22] (Fig. 3.84)

This term encompasses many tumors generally arising from 
the synovium of joints, bursae, and tendon sheaths. The tu-
mor subtypes (discussed below) are characterized by their 
site of origin, involvement of the adjacent joints, and their 
growth pattern. Thus biological behavior and clinical presen-
tation can vary greatly.
zz The localized form of giant cell tumor is frequent and is 
referred to as giant cell tumor of the tendon sheath; syno
nyms are tenosynovial giant cell tumor and nodular teno-
synovitis. A circumscribed proliferation is characteristic 
of this tumor type. 

The tumor usually occurs in middle-aged people (between 
30 and 50 years of age), with a slight female preponder-
ance. 
Giant cell tumors of tendon sheath are one of the most 
common tumors in the hand. Tumor locations adjacent to 
other small and large joints are uncommon.
zz Diffuse giant cell tumors appear as a destructive intra- or 
extraarticular proliferative disorder; extraarticular tumors 
show intramuscular or subcutaneous spreading. Synonyms 
are pigmented villonodular (teno-) synovitis (Fig. 3.84). 
This tumor type usually affects younger patients, most 
frequently before 40 years of age. Intraarticular lesions 
involve the knee and less frequently the hip, ankle, and 
elbow, whereas extraarticular tumors are found adjacent 
to the knee, thigh, and foot. Exceptional sites may be en-
countered for both tumor types. The risk of recurrence is 
relatively high but malignancy is very uncommon.

Microscopic Features 
{{ The cellular aspirates are composed of osteoclast-like 
giant cells and synovial-like mononuclear cells. 
{{ Mononuclear cells:

−− The small spindle-shaped cells of the stromal type 
disclose nuclei with longitudinal grooves, finely 
granular chromatin, and small but distinct nucleoli.

−− The large epithelioid cells are composed of rounded 
nuclei and abundant clear cytoplasm; the nuclei are 
typically lobulated, exhibiting pronounced nucleoli 
and thin dispersed chromatin.

{{ Osteoclastic giant cells: In the diffuse tumor variant, 
osteoclastic giant cells occur less commonly or are 
completely absent as compared to the localized form of 
giant cell tumors.
{{ Foam cells, hemosiderophages together with extracel-
lular hemosiderin deposits, chronic inflammatory infil-
trates, and fragments of fibrotic tissue are usually pre
sent. 
{{ Mitoses are common.

Differential Diagnosis and Immunocytochemistry
zz Large mononuclear epithelioid cells may be misinterpre
ted as malignant cells. 
zz Cells of both the localized and diffuse type of giant cell 
tumors exhibit identical immunocytochemical staining 
properties. Mononuclear cells are strongly positive for 
histiocytic markers such as CD68. A certain fraction of 
the spindle cells may stain positive for desmin; positivity 
for specific muscle actin is rare. 
Giant cells express both CD68 and CD45.
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17.1.5  Smooth Muscle Tumors 
and Perivascular Tumors

17.1.5.1  Leiomyoma of Deep Soft Tissues

Leiomyoma occurs in the deep somatic soft tissue of the ex-
tremities, retroperitoneum, and abdominal cavity [22, 24]: it 
is one of the most common benign soft tissue tumors in the 
human body. 

The cytologic features of leiomyomas are fairly character-
istic.

Microscopic Features
The tumor cells of leiomyomas closely resemble normal 
smooth muscle cells. The cells generally appear tightly cohe-
sive, usually in parallel arrangement.

{{ The nucleus is centrally placed, elongated, and typi-
cally blunt-ended or cigar-shaped. The chromatin is 
fine and regularly dispersed. 
{{ The nucleoli are inconspicuous or completely absent. 
{{ The cytoplasm is dense, acidophilic, and fibrillar. 
{{ Interstitial matrix is absent. 
{{ Large leiomyomas frequently exhibit regressive cell 
changes.

Differential Diagnosis and Immunocytochemistry
zz Distinguishing between leiomyoma and well-differentia
ted leiomyosarcoma can be difficult by cytology alone.
zz Cells of leiomyomatous tumors are always positive for 
smooth muscle actin (SMA) and less frequently for des-
min. The cells may contain abundant intracytoplasmic 
glycogen (PAS-positive and diastase-sensitive).

17.1.5.2  Perivascular Myoid Tumors (Fig. 17.12)

The following tumor types form a morphologic continuum: 
angioleiomyoma, myopericytoma (hemangiopericytoma), 
myofibroma, and infantile hemangiopericytoma.

Microscopic Features and Immunocytochemistry 
{{ The tumors are composed of bundles of smooth muscle 
cells or at least spindle-shaped myoid-appearing cells. 
(In histologic sections, the cells show a striking affinity 
to the perivascular space.)

The spindle-shaped myoid cells exhibit a positive immuno-
cytochemical staining for SMA, unlike endothelial cells that 
show positivity for CD31 and factor VIII. The staining pro-
file can vary strongly depending on the tumor subtype, itself 
dependent on its cellular composition [22].

17.1.5.3  Glomus Tumor [29, 31]

Glomus tumors usually occur as small, painful subungual 
nodules but may also be encountered at any anatomic site of 
the human body. The glomus tumor is a disorder of young 
adults but it may be seen at any age. 

The glomus tumor is a neuromyoarterial benign hamar-
toma, with most cells resembling a special type of smooth 
muscle cells of the normal glomus body. Malignant transfor-
mation occurs extremely rarely.

Microscopic Features and Immunocytochemistry 
{{ The aspirates reveal uniform round to oval, polygonal 
cells that are generally tightly clustered together. Glo-
mus cells, smooth muscle cells, and vascular elements 
may occur in a variable proportion to each other de-
pending on the tumor subtype. 
{{ Stripped nuclei and/or spindle cells are present, al-
though they vary in number.
{{ The nuclei are smoothly outlined, the chromatin is 
finely granular. 
{{ Nucleoli and mitotic figures are absent. 
{{ The background matrix shows hyalinization or myxoid 
features; mast cells are usually present.

Immunocytochemical stains demonstrate tumor cell positi
vity for alpha-SMA and vimentin. Other cell markers such as 
desmin, CD34, S100 protein, and cytokeratin are usually not 
expressed.

Differential Diagnosis [29, 31] 
Aggregation of the epithelioid tumor cells can mislead to a 
diagnosis of a benign or malignant monomorphic epithelial 
tumor (metastasis of breast carcinoma, neuroendocrine tu-
mor, neoplasms of the glandular adnexa of the skin, and oth-
ers).

17.1.6  Skeletal Muscle Tumors: 
Rhabdomyoma

Rhabdomyoma is a rare benign neoplasm of striated mus-
cles. The tumors are classified into cardiac and extracardiac 
subtypes; the extremely rare genital rhabdomyoma found in 
the vagina of middle-aged women is not further discussed. 

Extracardiac rhabdomyomas are subdivided into two 
classes defined by a particular morphologic appearance:

−− Adult-type rhabdomyoma.
−− Fetal-type rhabdomyoma.
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17.1.6.1  Adult-Type Rhabdomyoma 
[15, 49] (Fig. 17.13) 

Adult-type rhabdomyoma has a predilection site in the 
mouth, throat, and the soft tissues of head and neck. An el-
derly male population is mainly affected.

Microscopic Features 
{{ The tumor exhibits mature skeletal muscle differentia-
tion: the aspirates contain scattered and closely packed 
cells with abundant polyhedral eosinophilic cytoplasm 
with evidence of granulation, vacuolization, rod-
shaped crystalline inclusions (Pap stain: orange, MGG 
stain: pink), and occasional cross-striation. 
{{ The nuclei are small, round to oval, and eccentrically 
located, revealing a prominent nucleolus.
{{  Multinucleated cells are frequently seen. Cytoplasmic 
glycogen can easily be demonstrated (PAS-positive 
and diastase-sensitive).

Differential Diagnosis 
An appropriate immunocytochemical panel (as stated in 
“Immunocytochemistry” below) differentiates most adult 
rhabdomyomas from morphologically related tumors, such 
as granular cell tumor (strong S100 positivity), hibernoma, 
oncocytic tumors (cytokeratin positivity), and specific sarco-
mas.

17.1.6.2  Fetal-Type Rhabdomyoma [67] 

Most of the tumors are located in the head and neck area 
(soft tissue and mucosa-affiliated). Fetal rhabdomyoma is a 
neoplasm of young children.

Microscopic Features and Differential Diagnosis
{{ Fetal type rhabdomyoma is composed of immature 
skeletal muscle cells. Cytologic specimens are com-
posed of loosely arranged intermediate striated muscle 
cells and undifferentiated spindle-shaped mesenchy-
mal cells embedded in a myxoid matrix.
{{ The complete absence of cellular atypia distinguishes 
between fetal-type rhabdomyoma and rhabdomyosar-
coma.

Immunocytochemistry
A skeletal muscle immunophenotype is expressed by the 
cells of both tumor variants: strong positivity for muscle-
specific actin (MSA), myoglobin, and desmin. 

Negative or weak focal immunoreactivity may be ob-
tained using antibodies against vimentin, SMA, and S100 
protein.

17.1.7  Vascular Tumors: Angiomas

zz Benign vascular tumors are ubiquitous but occur most 
commonly in the skin. 
zz In a given case, it is often difficult to decide whether the 
disorder is a malformation, a reactive process, or a true 
neoplasm. 
zz Cytology is frequently unable to render a firm diagnosis 
of angioma due to lack of pathognomonic endothelial 
cells; to distinguish between distinct tumor variants is 
practically impossible.

Microscopic Features and Immunocytochemistry 
{{ Repeated aspiration of masses of erythrocytes in cor-
relation with clinical data may suggest hemangioma. 
{{ Aspirates from lymphangiomas usually provide a typi-
cal turbid, milky fluid containing normal lymphocytes. 
{{ Spindle-shaped flattened endothelial cells may now 
and then be present, positive immunoreactivity will 
clearly identify the nature of these cells.

Morphologically, endothelial cells from blood vessels can-
not be differentiated from those of lymphatic vessels. Posi-
tive immunoreactivity for factor VIII and/or lymphoendo-
thelial markers (D2-40, podoplanin) will clarify the nature of 
the cells.

17.1.8  Benign Peripheral Nerve Tumors: 
Schwannoma, Neurofibroma  
[16, 24, 42] (Figs. 17.14–17.18)

General Comments
zz Benign peripheral nerve sheath tumors encompass many 
synonyms and related terms conditioned by a highly dif-
fering microscopic composition of the individual tumors 
corresponding to size, location, and duration of the tumor. 
zz Schwannoma (neurilemoma) and neurofibroma are the 
two most common types of benign tumors arising from 
peripheral nerves. They are common tumors and may oc-
cur singly or multiply. They may affect any part of the 
body and appear at any age, but preferentially in young 
adults. 
zz The pigmented benign peripheral nerve tumor is a rare 
tumor variant.
zz Schwannomas and neurofibromas originate from the 
Schwann cells, which are a variety of glial cells, and pro-
duce the insulating myelin sheath covering peripheral 
nerves. 
zz Neurofibromatosis Type 1 is a genetically inherited dis-
ease (von Recklinghausen disease) presenting with mul-
tiple tumor nodules throughout the body in association 
with cutaneous café-au-lait spots. 



17.1  Benign and Intermediate Tumoral Lesions	�  1065

Microscopic Features 
{{ Hallmarks:

−− The pathognomonic element of all peripheral nerve 
tumors is a slender spindle cell with a long hair-like 
cytoplasmic process.

−− The nucleus is small, oval, or elongated with tapered 
ends and varying angulation.

−− The cytoplasmic processes of neighboring cells may 
be arranged in twisting bundles.

−− The nuclei frequently form parallel rows or pali-
sades, a type of tissue called Antoni type A. 

{{ Antoni type A areas may merge with Antoni type B 
areas. The latter are composed of small epithelioid 
cells with granular cytoplasm embedded in a myxoid 
background.
{{ Dense aggregations of fat-laden macrophages may be 
present.
{{ Cellularity of schwannomas can vary quantitatively 
and qualitatively. The matrix may decrease to a mini-
mum with increasing cellularity, and mono- and multi-
nucleated giant cells showing pleomorphic nuclei may 
appear in association with mitotic activity.

Differential Diagnosis
Most schwannomas exhibit cytologic features allowing a 
conclusive diagnosis, but microscopic overlap with other be-
nign and malignant tumors can lead to awkward misinterpre-
tations. Differential diagnostic considerations should include 
the following tumor entities:

−− Nodular fasciitis, fibrohistiocytic tumors, and pleomor-
phic adenoma. Intact individual cells and inflammation 
are absent in schwannomas by contrast with nodular fas-
ciitis. The stroma of schwannomas may be myxoid but it 
appears more fibrillar as compared to the matrix of (myo) 
fibroblastic lesions or of pleomorphic adenomas.

−− Melanotic schwannoma can mimic desmoplastic spindle 
cell melanoma.

−− Malignant peripheral nerve sheath tumor and other sarco-
mas have to be differentiated from benign peripheral 
nerve sheath tumors.

−− A variety of cytokeratin-positive malignomas must be 
considered, including sarcomatoid carcinoma, synovial 
sarcoma, and mesothelioma.

Immunocytochemistry (Fig. 17.17B)
zz Immunocytochemical staining is strong positivity for 
S100 protein, especially in Antoni type A tumor areas. 
zz Furthermore, glial fibrillary acidic protein (GFAP) and 
CD57 give rise to a positive immunoreaction in the ma-
jority of the cases.

zz The immunoreactivity for various types of cytokeratins, 
particularly in cells of retroperitoneal schwannomas, may 
be due to cross-reactivity with GFAP intermediate fila-
ment proteins [21].

17.1.9  Chondro-osseous Tumors 
of Soft Tissue

Some bone-forming lesions are subsumed as variants of 
(myo-)fibroblastic lesions (see Sect. 17.1.3, p. 1059). 

Soft Tissue Chondroma (Fig. 17.19)
Synonyms: Extraskeletal fibrochondroma, myxochondroma, 
osteochondroma.

This tumor occurs in extraosseous and extrasynovial  
areas, predominantly in the vicinity of the finger joints and 
tendons; other locations are uncommon. 

A middle-aged patient group is predominantly affected. 

Microscopic Features
{{ Soft tissue chondroma is typically composed of adult-
type hyaline cartilage and foci of osseous, fibrous, and/
or myxoid stroma. 
{{ Aspirates primarily contain hyaline chondroid frag-
ments. The chondrocytes are poorly outlined cells with 
indistinct cellular borders, abundant pale or vacuolated 
cytoplasm, and small pyknotic nuclei. Binucleation 
and mitotic activity are rare. However, mild atypias 
comprising nuclear variation in size and shape, and hy-
perchromasia may focally be present (chondroblasts).
{{ Chondrocyte-surrounding matrix may be myxoid or 
sclerotic. Prominent ossification may also occur, but it 
is barely encountered in FNAB material. 
{{ A number of cases exhibit strong calcification.
{{ Soft tissue chondroma may give rise to extensive gran-
uloma-like reactions in the adjacent soft tissue areas, 
including epithelioid cells and multinucleated giant 
cells.

Differential Diagnosis
zz Soft tissue chondroma occurring as a neck mass may be 
misinterpreted as pleomorphic adenoma with extensive 
chondroid metaplasia.
zz Numerous tumorous disorders comprising chondroid 
components pose diagnostic challenges, including callus, 
chondroid metaplasia, osteochondroma, pulmonary ha
martoma, chondrosarcoma, osteosarcoma, among others.

Immunocytochemistry
As normal chondrocytes, neoplastic chondroid cells also ex-
hibit positive immunostaining for S100 protein.
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17.1.10  Soft Tissue Tumors
 of Uncertain Differentiation

Intramuscular Myxoma  (Figs. 17.20 and 17.21)
Intramuscular myxoma is a benign tumor; the most frequent 
sites are the large muscles of the thigh, shoulder, buttocks, 
and upper arm. 

The tumor has a predilection for middle-aged and older 
females.

Microscopic Features
{{ Smears contain abundant myxoid stroma with a few 
capillary vessels. Cystic changes within the myxoid 
masses may occur.
{{ The matrix is interspersed with bland spindle- and stel-
late-shaped cells, the nuclei are small, and the cyto-
plasm is eosinophilic. 
{{ Focal areas might be associated with an increase in cell 
number and an increase in collagen fibers in the matrix.

 
Differential Diagnosis and Immunocytochemistry 
zz Immunocytochemically, the tumor cells stain positive for 
vimentin and variably for CD34, desmin, and actin. S100 
protein is not exhibited. 
zz Other intramuscular disorders with myxoid stromal 
changes must be taken into consideration.

17.1.11  Cartilage Tumors

17.1.11.1  Osteochondroma [28] (Fig. 17.22)

General Comments
zz Osteochondroma is actually the most common benign 
bone tumor. Osteochondromas occur in children and 
young adults, and most tumors are diagnosed during the 
second decade of life. 
zz The lesion is most often found at the metaphysis of long 
bones; the distal end of femurs and the proximal end of 
the tibia and humerus are the most common anatomic 
sites of involvement.
zz The vast majority of osteochondromas present as solitary 
lesions. Approximately 15% of osteochondromas occur as 
multiple lesions (hereditary multiple osteochondromas), a 
disorder that is inherited in an autosomal dominant man-
ner [40]. 
zz Malignant transformation is rare and has been reported in 
older patients.

Microscopic Features and Differential Diagnosis
The tumor presents morphologically as cartilage-capped out-
growth on the surface of the bone, the outer surface of the 
tumor consists of a fibrous membrane (perichondrium) that 
is continuous with the adjacent periosteum.

{{ The chondroid tumor fraction is composed of well-
differentiated chondrocytes occurring in cohesive nests 
or in distinct rows embedded in a hyalinized matrix. 
{{ Calcification may be present.

Diagnostic considerations include all tumors containing car-
tilage such as callus, chondroid metaplasia, osteochondroma, 
chondroid lipoma, (myo-)fibroblastic lesions, chondrosar-
coma, and osteosarcoma.

17.1.11.2  Chondroblastoma [6, 25, 36] (Fig. 17.23)

Synonyms: Calcified giant cell tumor, epiphyseal giant cell 
tumor, and others.

Chondroblastoma is a rare benign cartilage-producing 
neoplasm of the bones commonly diagnosed during the se
cond and third decades of life, with a male predilection. 

The characteristic anatomic sites are the epiphysis of long 
bones such as distal and proximal femur, proximal tibia, and 
proximal humerus; a rare classical primary origin in other 
bones is well known. The location in temporomandibular 
bones may lead to diagnostic problems by cytology with re-
gard to tumors of the parotid region [6].

Microscopic Features
The overall morphologic appearance of chondroblastoma al-
lows a conclusive cytologic diagnosis in most cases.

{{ The cytologic specimens are usually cell-rich. 
{{ Mature and immature chondroid cells occur in isola-
tion or in groups. 
{{ Less differentiated chondroid cells are small to medi-
um-sized round or polygonal in shape, containing a 
round to oval nucleus. Mitoses are occasionally en-
countered.
{{ The nuclei may show indentations and grooves. 
{{ The cytoplasm is finely vacuolated and sharply de-
fined. It frequently contains granular calcifications and 
hemosiderin pigment.
{{ Numerous multinucleated osteoclast-like giant cells 
are a characteristic feature of this tumor entity.
{{ Matrix substance of a chondromyxoid appearance sur-
rounds the chondroid cells; granular calcified inclu-
sions are common.
{{ Focal cystic and hemorrhagic degeneration is com-
mon.

Differential Diagnosis
zz Differential diagnosis includes both lesions with chon-
droid matrix and lesions with giant cells.
zz Chondroblastomas consisting of cystic and hemorrhagic 
areas may mimic aneurysmal bone cyst, giant cell tumor 
of bone, fibrous histiocytoma, and other pathologic condi-
tions, whereas extensive chondroid matrix may raise sus-
picions of chondrosarcoma and osteosarcoma.
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zz Undifferentiated chondroblasts accompanied by a sparse 
stromal component can mislead to a diagnosis of undif-
ferentiated sarcoma, lymphoma, or carcinoma.
zz Chondroblastomas that are located in the temporoman-
dibular area associated with a well-developed chondroid 
matrix may mimic mixed tumor of the salivary gland type 
[6].

Additional Analyses
Immunocytochemistry 
As usual, chondroid cells immunocytochemically express 
S100 protein and vimentin. However, immunopositivity for 
cytokeratin has also been reported [18, 60].
DNA Ploidy
DNA aneuploidy has been found by flow cytometry in a case 
of malignant chondroblastoma. Whether DNA aneuploidy 
correlates with the development of metastatic disease is not 
yet clear [53].

17.1.12  Osteogenic Tumors

17.1.12.1  Osteoblastoma [28]

Synonyms: Ossifying giant cell tumor and giant osteoid os-
teoma.

Osteoblastoma is a rare benign neoplasm producing oste-
oid. It affects young males during the second and third de-
cades of life. Preferential primary site of this tumor is the 
spine. Long bones are uncommonly involved and other loca-
tions are rare. Osteoblastoma typically grows intraosseously 
but tumors at the surface of the bone have also been ob-
served.

Microscopic Features 
{{ Aspirates contain osteoblasts characterized by abun-
dant granular cytoplasm and round nuclei. 
{{ The cell pattern tends to be monomorphic, but occa-
sional enlarged osteoblasts exhibit distinct nuclei,  
nucleoli, and mitoses. Bony trabeculae-lining and  
osteoid mass-lining tumor cells are frequently ob-
served. 
{{ The intertrabecular matrix includes spindle cells, os-
teoclast-like giant cells, and a vascular-myxoid back-
ground.
{{ The osteoid matrix is focally calcified. Hyaline carti-
lage is rarely present.

Differential Diagnosis
zz It is acknowledged that the diagnosis of osteoblastoma by 
FNA cytology can be difficult. The tumor can closely re-
semble osteoid osteoma, aneurysmal bone cyst, giant cell 
tumor, and osteosarcoma.
zz Differential diagnoses concerning benign and tumor-like 
lesions of the spine have recently been discussed by  
Knoeller and coauthors [43]

17.1.12.2  Giant Cell Tumors of Bone 
[35, 22, 58, 59, 64] (Fig. 17.24)

Synonyms: osteoclastoma and giant cell myeloma.
Giant cell tumors are uncommon primary bone tumors af-

fecting the ends of long bones, in particular the subchondral 
epiphyseal area of the distal femur and the proximal tibia. 
Flat bones of the pelvis and the vertebrae of the sacral area 
are also typically involved; other tumor locations are very 
rare [35, 59]. Giant cell tumors account for 20% of the be-
nign primary bone tumors. 

The tumor is locally aggressive, and distant metastases 
are rarely encountered.

The peak incidence occurs in the 20- to 50-year-old age 
group. 

Microscopic Features 
{{ Hallmarks:
Aspirates contain a dual cell population consisting of 
mononucleated tumor cells and osteoclasts. The mono-
nuclear cells are of mesenchymal origin, representing 
the true tumorous component; they are assumed to in-
duce the proliferation of osteoclastic giant cells.

−− Mononucleated tumor cells are usually tightly clus-
tered, and a few cells may occur as single elements. 
They show a round to polygonal to elongate shape. 
The cytoplasm is abundant and ill defined.

−− Osteoclastic giant cells are in close contact with 
clustered tumor cells or occur interspersed between 
dissociated mononuclear cells. The cells may reach 
an enormous size, comprising a few dozen nuclei.

{{ Both the nuclei of tumorous stromal cells and osteo-
clasts exhibit strikingly similar morphology, compris-
ing pale chromatin and one or two distinct nucleoli. 
Mitoses are rarely seen.
{{ Hematopoietic cells may be admixed with the osteo-
clasts.
{{ Modifications of the basic tumor pattern include a dis-
tinct spindle shape of the mononuclear tumor cells, 
fragments of fibrotic tissue, bone formation, necrotic 
debris (particularly in large tumors), and focal nuclear 
atypia.
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Differential Diagnosis [64]
A variety of tumors comprising giant cells should not be 
classified as true benign giant cell tumors of bone. The fol-
lowing lesions should be taken into consideration: 

−− Aneurysmal bone cyst.
−− Simple bone cyst.
−− Variants of giant cell tumors of soft tissue [27].
−− Brown tumor of hyperparathyroidism.
−− Chondroblastoma.
−− Osteoid osteoma.
−− Osteoblastoma.
−− Osteosarcoma.
−− Undifferentiated pleomorphic sarcoma (MFH).
−− And other tumors.

Caution
Brown tumor of hyperparathyroidism is a localized non-
neoplastic bone lesion resulting from abnormal bone 
metabolism in hyperparathyroidism. It rarely occurs as 
the prime manifestation of hyperparathyroidism. Only a 
limited number of reports are available regarding aspi-
ration cytology [55].

17.1.13  Tumors of Undefined Neoplastic 
Nature

17.1.13.1  Aneurysmal Bone Cyst 
[8, 74, 75] (Fig. 17.25)

Current synonyms: Multilocular hematic bone cyst, giant 
cell reparative granuloma.
zz Aneurysmal bone cyst is a benign osteolytic bone lesion. 
Histologically, it is composed of blood-filled spaces that 
are separated by a fibrovascular stroma containing fibro-
blasts, osteoclast-type giant cells, and trabeculae of bone 
rimmed with osteoblasts. 
zz Aneurysmal bone cyst may occur as a primary lesion or 
secondarily in the context of benign and malignant bone 
tumors [22]. 
zz Common locations are the metaphyseal ends of the long 
bones (femur, tibia, humerus) and vertebral bodies.
zz The disorder affects all age groups with a predilection for 
children and young adults.

Microscopic Features 
Aneurysmal bone cysts share many cytomorphologic fea-
tures with giant cell tumors of bone (see Sect. 17.1.12.2, p. 
1067).

{{ Aspirates are most often rich in blood, displaying iso-
lated and clustered mononuclear cells. The cells may 
occur in close contact with the hyaline extracellular 
matrix. 

{{ Multinucleated osteoclast-like giant cells are numer-
ous. 
{{ Mesenchymal spindle cells, fibrovascular stromal frag-
ments, and mitoses are usually present.

Differential Diagnosis	
zz Rendering a conclusive diagnosis of aneurysmal bone 
cyst is difficult by cytology. In particular, true tumors 
complicated by aneurysmal bone cysts can pose severe 
diagnostic problems that lead to misdiagnoses. 
zz There exist numerous differential diagnostic considera
tions (see Sect. 17.1.12.2, “Giant Cell Tumors of Bone, 
Differential Diagnosis” page number cited above) primar-
ily including giant cell tumor of bone and brown tumor of 
hyperparathyroidism.

17.1.13.2  Langerhans Cell Histiocytosis 
[22, 77] (Figs. 17.26 and 17.27)
Synonyms: Langerhans cell granulomatosis, histiocytosis X, 
eosinophilic granuloma. 
The terms “Hand-Schüller-Christian disease” and “Letterer-
Siwe disease” are used for clinical purposes.
zz Langerhans cells are epidermal dendritic cells derived 
from bone-marrow cells. They play a role in triggering the 
immune response through antigen uptake and presenta-
tion to the T lymphocytes [4]. 
zz Langerhans cell histiocytosis (LCH) is a rare and poorly 
understood disease. Its key feature is the proliferation of a 
cell population exhibiting Langerhans cell characteristics. 
The etiology of the disease remains uncertain. A possible 
role of viral infection, immune dysfunction, and reactive 
conditions are discussed. Still, molecular genetic studies 
have shown that LCH is a clonal disease rather than a 
polyclonal reactive disorder [4, 71].
zz The disorder presents with different clinical patterns. Cur-
rently, it is best classified according to the number and 
type of involved organ systems (single-system disease 
versus multisystem disease) and the degree of organ dys-
function [33].
zz A wide age distribution has been reported for LCH in-
volving bones, with a predilection for children and young 
adults.
zz The most common sites for osseous LCH are the skull, 
proximal femur, mandible, and bones of the pelvis. Ribs 
are frequently affected in adults.

Microscopic Features 
{{ Hallmarks:

−− The cytologic specimens show many histiocytoid 
cells of intermediate size occurring in isolation or in 
loose aggregates. 

−− The cytoplasm is clear or faintly eosinophilic, ex-
hibiting delicate borders. 
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−− The nuclei show an irregular outline and contortion 
as a consequence of indentations and characteristic 
grooves. 

−− The chromatin is thinly dispersed. 
−− The nucleoli are small but often distinct.
−− Inflammatory cells are usually scattered between tu-

mor cells. The inflammatory infiltrates consist of a 
high percentage of eosinophilic granulocytes along 
with lymphocytes, plasma cells, and neutrophilic 
granulocytes. 

{{ Degenerating eosinophils can give raise to Charcot-
Leyden crystals.
{{ Osteoclast-like giant cells and foamy histiocytes are 
occasionally present. 
{{ Necrosis and mitotic activity are commonly encoun-
tered.

Additional Analyses
Immunocytochemistry
Langerhans cells exhibit pathognomonic positivity for CD1a 
and S100 protein (Fig. 17.27D); both nuclei and cytoplasms 
show pronounced reactivity. CD101 is an additional marker 
for the diagnosis of LCH [5]. 

Immunoreactivity for common leukocyte antigen (CD45) 
is definitely absent in cells of LCH.
Electron Microscopy
Tennis racket-shaped condensates, so-called Birbeck gra
nules, are found as intracytoplasmic inclusion. They are 
unique to LCH. 

Differential diagnosis
The cytologic features are considered fairly unique of this 
particular tumor entity. Malignant lymphoma and fibrous 
histiocytoma may mimic LCH and may give rise to a diag-
nostic dilemma. An appropriate panel of immunocytochemi-
cal stains can solve the diagnostic problems.
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Fig. 17.1A, B  Classic lipoma. 
FNAB of a tender lobate subcutaneous tumor. Direct smears were stained according to the 
Papanicolaou method. A Classic lipoma is characterized by lobular arrangement of mature fat 
cells (low magnification). B Higher magnification displays large round mature lipocytes with 
eccentrically placed small nuclei. Scanty loose connective tissue and capillaries sporadically 
intersect the fat cells (upper left). 

Fig. 17.2A  Spindle cell lipoma.
A lipoma predominantly composed of spindle-shaped lipocytes comprising bland nuclei is 
shown at higher magnification. Collagen fiber bundles are also present (FNAB, direct smear, 
Pap stain). 
B  Pleomorphic lipoma. 
Round and fusiform adipocytes reveal nuclear polymorphism: varying size, irregular nuclear 
outline, as well as cleaved and grooved nuclei. A multinucleated floret cell exhibiting radial 
nuclear arrangement is also depicted (arrow). The nuclear chromatin is thinly dispersed or 
patternless (FNAB, direct smear, Pap stain, higher magnification).
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Fig. 17.3A, B  Hibernoma.
FNAB of a palpable supraclavicular nodule in a younger female patient. Direct smears were 
Pap-stained. A Low magnification contrasts a cluster of common benign fat cells (left) with 
a lipocyte-cluster of the hibernoma variant (right). B The cellular details of hibernoma cells 
are highlighted. Note the tightly packed cells, particular cytoplasmic features (vacuolated, 
dense, and granular; redish-brown color), mild nuclear irregularities, and occasional dense 
granular chromatin. 

Fig. 17.4A, B  Well-differentiated lipoma-like liposarcoma versus atypical lipoma.
A 42-year-old woman presented with a voluminous mass (10×20 cm) situated in the muscles 
of her left thigh. Ultrasound-guided FNAB was performed and wet-fixed direct smears were 
prepared from the aspirated material for Pap staining.
Tentative cytologic diagnosis: Lipoma-like atypical intramuscular lipoma and well-differ-
entiated liposarcoma must be considered. Distinguishing between a benign and malignant 
lipomatous disorder is not possible in this setting. 
Tissue diagnosis (complete excision of the lesion): Well-differentiated lipoma-like liposar-
coma.
A Lower magnification readily reveals a lipomatous lesion; note that nuclear irregularities in 
both adipocytes and spindle-shaped stromal cells are clearly visible. B High magnification 
sets focus on irregular cell arrangement, distinct nuclear irregularities, and bland chromatin.
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Figs. 17.5–17.7 Nodular fasciitis.
Cytologic features of nodular fasciitis are demonstrated in FNAB material from three pa-
tients. Aspirates were processed by direct smears and the Papanicolaou staining technique.

Fig. 17.5  (case #1) A small, firm nodular lesion was detected at the right forearm of a 
52-year-old woman. Lower magnification reveals activated fibro- and myofibroblasts oc-
curing in isolation or in aggregates. Multinucleated giant cells showing osteoclastic features 
(crowded nuclei with pronounced centrally placed nucleoli).

Fig. 17.6  (case #2) A 41-year-old woman presented with a subcutaneous nodule at her right 
thigh. High magnification calls attention to the combination of nuclear/nucleolar polymor-
phism and bland chromatin.

The large empty bubbles in the background of the smear may be misinterpreted as cyto-
plasmic bodies of adipocytes. 

Fig. 17.7  (case #3) Another peculiarity of nodular fasciitis is shown by means of the aspirate 
from a 34-year-old man’s pretibial swelling located in the right lower leg. Lower magni-
fication displays activated myofibroblastic cells (arrows) embedded in fibromyxoid tissue 
loosely interspersed with inflammatory cells (bottom).
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Fig. 17.8A, B  Proliferative fasciitis/proliferative myositis.
A 54-year-old woman presented with an aching swelling in the skeletal muscles of the right 
thigh. Ultrasound-guided FNAB was performed providing cellular direct smears (Pap stain). 
A Microfragments of tissue and single cells exhibiting the cytologic appearance of prolifera-
tive myositis: 
–	 Myofibroblastic cells embedded in fibromyxoid tissue matching the appearance of nodular 

fasciitis.
–	 Bundles of skeletal muscles (upper left).
–	 Ganglion-cell-like cells exhibiting distinct nucleoli (arrows).
B A typical ganglion-cell-like cell is presented at high magnification. Note the eccentrically 
placed nucleus and the implied slender cytoplasmic process extending to the right. Ganglion-
cell-like cells are an integral part for the diagnosis of both proliferative fasciitis and prolifera-
tive myositis.

Fig. 17.9A, B  Myositis ossificans.
Ultrasound-guided FNAB of a diffuse infraclavicular swelling in a 38-year-old woman.  
Direct smears were prepared followed by Pap staining. A Numerous dispersed immature 
mesenchymal cells with polyhedral cytoplasm are embedded in an amorphous background;  
a microfragment of skeletal muscle tissue is also present in the chosen field (higher mag-
nification). B High magnification exhibits amorphous background material and perinuclear 
clearing (upper left); both are considered as typical features of myositis ossificans.
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Fig. 17.10A, B  Fibroma.
A 20-year-old woman presented with a nodular lesion in her left axilla. FNAB was performed 
(direct smears, Pap stain). A Tightly packed gross and mainly fusiform fibroblasts occur 
in a background of collagen matrix (lower magnification). B Cellular details and structural 
features of the collagen matrix are highlighted. Note bland chromatin and often indistinct 
nucleoli.

Fig. 17.11  Desmoid-type fibromatosis.
Imprint and scraping cytology of the cut surface of a paravertebral mass removed by surgical 
excision. Lower magnification showss conspicuously activated fibroblasts and a fragment of 
hyalinized collagenous tissue (upper left) (Pap stain).
Histologic diagnosis: Extra-abdominal fibromatosis (desmoid).
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Fig. 17.12  Hemangiopericytoma.
A 51-year-old man presented with a tumor mass in his left parotid area. Tentative clini-
cal diagnosis was cystic Warthin tumor. FNAB was performed yielding hypercellular direct 
smears, which were Pap-stained. 
Tentative cytologic/immunocytochemical diagnosis: Spindle cell neoplasia. Immunostaining 
indicates myoid cell origin, tumor cells express strong positivity for alpha smooth muscle 
actin (not shown).
Differential diagnoses: Spindle cell myoepithelioma and parotid pleomorphic adenoma of 
myoepithelial variant were considered initially.
Tissue diagnosis (excisional biopsy): Encapsulated hemangiopericytoma.
A Lower magnification discloses bundles of myoid-type spindle-shaped cells. B High mag-
nification shows blunt-ended nuclei usually occuring in parallel arrangement. Nucleoli are 
absent.

Fig. 17.13A, B  Adult type rhabdomyoma.
FNAB of a submandibular tumor in a 58-year-old man. Direct smears were Pap-stained. 
Cytologic/immunocytochemical diagnosis: Rhabdomyoma, adult type. The cytoplasm of the 
tumor cells showed positive immunoreaction for desmin (not shown). The diagnosis was 
confirmed by histology.
A A single tumor cell is depicted at extremely high magnification (Oil immersion by slightly 
closing the substage diaphragm of the microscope, ×100). Note two eccentrically placed 
nuclei, the granular cytoplasm, and rod-shaped crystalline cytoplasmic inclusions (arrows). 
B Detail from another field displays a cluster of crowded tumor cells intermingled with fusi-
form cells. The tumor cells have abundant compact and homogeneous cytoplasm harboring 
eccentrically placed nuclei (arrows). 
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Figs. 17.14–17.18 Schwannoma and neurofibroma.
Cytologic key features are presented by means of fine-needle aspirations and imprint cyto
logy (case #5) of five patients with schwannoma/neurofibroma. Aspirated material was di-
rectly smeared onto glass slides with the exception of case #2 (thin layer preparation). Each 
specimen was Pap-stained.

Fig. 17.14  (case #1) A classic microfragment originating from a peripheral nerve sheath 
tumor: spindle cells are mostly arranged in bundles and embedded in loose fibrillar matrix 
(arrows) (lower magnification).

Fig. 17.15  (case #2) High magnification reveals the classic cytoarchitecture of a microfrag-
ment of schwannoma tissue including an Antoni type A nuclear arrangement (asterisk). Note 
slender spindle cells containing nuclei with tapered ends and discrete nuclear angulation 
(arrows). Loose fibrillar background matrix is seen at the bottom of the picture. Material 
depicted in this figure was processed using a liquid-based method (ThinPrep).

Fig. 17.16  (case #3) Another example highlighting nuclear features and the long hair-like 
cytoplasmic processes of the peripheral tumorous glial cells (high magnification). Note the 
variability of nucleus size.

Fig. 17.17A, B  (case #4) Example of a cellular schwannoma located in the pelvis minor of a 
80-year-old woman with a history of malignant melanoma that had been successfully treated, 
without evidence of metastasis. Image-guided FNAB of the pelvic mass (direct smears, Pap 
stain)
Tentative cytologic diagnosis: Malignant spindle cell neoplasm, most likely malignant 
fibrous histiocytoma or malignant schwannoma (S100 positivity). 
Discussion: A spindle cell melanoma could not completely be ruled out in spite of the unsuit-
able background matrix. The accentuated cellular polymorphism resulted in an erroneous 
interpretation of malignancy.
Tissue diagnosis (surgical biopsy): Degenerating benign cellular schwannoma.
A Higher magnification exhibits irregular cell arrangement, multinucleation, and nuclear 
pleomorphism of the spindle cells. Please note the loose fibrillar background. B Tumor cells 
show immunocytochemical expression of the S100 protein.

Fig. 17.18  (case #5) A younger woman with a long-standing history of neurofibromatosis 
underwent another excisional biopsy of a cutaneous nodule. Imprint cytology specimens 
from the cut surface of this tumor were prepared and Pap-stained. Higher magnification 
shows hyaline matrix encasing stromal cells, which are often considerably elongated and 
contain slender and variegated nuclei.
Tissue diagnosis: Focally atypical neurofibroma.
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Fig. 17.19  Soft tissue chondroma.
A 55-year-old man presented with a firm nodule at his neck. FNAB was performed, and the 
direct smears were Pap-stained. High magnification shows a fragment of chondroid tissue 
exhibiting chondroid matrix and slightly atypical chondrocytes (variation of nuclear size and 
distinct nucleoli).
Cytologic diagnosis: Chondroid tumor.
Tissue diagnosis (excisional biopsy): Chondroid tumor, potential low-grade malignancy.
No tumor relapse was observed during a 5-year follow-up period,.

Figs. 17.20 and 17.21 Intramuscular myxoma.
Two middle-aged man presenting with an intramuscular mass in their buttock and thigh, res
pectively. Ultrasound-guided FNABs were performed, the direct smears were Pap-stained.
Cytologic diagnosis (both cases): Mesenchymal myxoid lesion without signs of malignancy.
Tissue diagnosis (both cases): Intramuscular myxoma.

Fig.17.20  (case #1) Low magnification reveals a paucicellular myxoma: thin myxoid-mu-
coid matrix enclosing scattered stellate and spindle-shaped cells.

Fig. 17.21  (case #2) Cytologic detail of the second tumor shows a hypercellular tissue mic
rofragment: a mesh of collagen fibers pervades the myxoid matrix. The cells exhibit a certain 
nuclear polymorphism; the cytoplasmic bodies are polyhedral, stellate or spindle-shaped.

Fig. 17.22  Osteochondroma.
A 69-year-old woman presented with a tumor on her right forefinger. Clinical findings sug-
gested ecchondroma. The direct smear of the aspirated material was Pap-stained. Cohesive 
aggregations of mature chondrocytes are embedded in hyaline chondroid matrix. Calcium 
deposits are also present at the upper margin of the picture (lower magnification).
Cytologic and subsequent tissue diagnosis: Osteochondroma. 
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Fig. 17.23A–C  Chondroblastoma.
Imprint cytology specimens from the cut surface of a tumor that was removed by surgical ex-
cision. The tumor was located adjacent to the humerus of an 18-year-old man. The cytologic 
specimens were Pap-stained. Cytologic appearance of the tumor is presented using various 
microscopic magnifications.
Histologic diagnosis of chondroblastoma was verified by several pathologists.
A Immature chondrocytes occurring dispersed or in loose aggregates. Note the intracellular 
calcium deposit (arrow) (lower magnification). B High magnification exhibits morphologic 
details of immature chondroid cells: nuclear polymorphism and sharply outlined cytoplasm. 
C This figure shows another microscopic field comprising a multinucleated osteoclast-like 
giant cell (upper right) (high magnification).

Fig. 17.24A, B  Giant cell tumor of bone.
Surgical biopsy from a tumor located at the medial condyle of the right femur in a 50-year-
old woman. Imprint cytology specimens were prepared from the cut surface of the surgically 
removed neoplastic tissue (Pap stain). A Low magnification demonstrating the characteristic 
dual cell population of a giant cell tumor of bone. Please note in particular the dense crow
ding of the mononucleated tumor cells, and the enormous size of single osteoclastic giant 
cells (upper right). B High magnification is focused on the striking morphologic similarity 
of mononucleated tumor cells and osteoclasts concerning both nuclear and cytoplasmic fea-
tures.

Fig. 17.25  Aneurysmal bone cyst.
Image-guided FNAB of a 12-year-old’s bone-destructive tumor of the sacrum. Direct smears 
were Pap-stained. 
Characteristic cytologic appearance of aneurysmal bone cyst is shown at lower magnifica-
tion: Bloody background of the smear, usually clustered degenerating mononucleated cells 
(arrow), osteoclast-like giant cells, scattered mesenchymal spindle cells (right). Overall cell 
pattern may mimic giant cell tumor of bone; still, cells in aspirates of aneurysmal bone cysts 
tend to undergo degenerative changes. 
Cytology: An accurate diagnosis could not be rendered by cytology due to sparse cellularity 
of the aspirate.
Tissue diagnosis: Aneurysmal bone cyst, solid variant.
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Figs. 17.26 and 17.27 Langerhans cell histiocytosis.
Two cases of Langerhans cell histiocytosis are presented with respect to morphology and 
immunocytochemistry. Image-guided FNABs were performed in both patients, direct smears 
were MGG- and/or Pap-stained.

Fig. 17.26  (case #1) A 13-year-old male patient presented with a swelling in the right tem-
poral area. Imaging revealed a subjacent bone defect. High magnification shows loosely 
clustered atypical histiocytoid elements. The nuclei are variably sized and irregularly out-
lined, whereas the cytoplasm is mainly dense and occasionally biphasic (compact central 
area versus ill-defined vacuolated outer edge). Note that scattered eosinophilic granulocytes 
are barely distinguishable in the Pap-stained smear (arrows).
Cytologic and histologic diagnosis: Langerhans cell histiocytosis.

Fig. 17.27A–D  (case #2) A 23-year-old man presented with a tumor in the right temporal 
orbita boundary region. The pictures demonstrate morphologic and immunocytochemical 
key features using varied staining procedures. 
Cytologic and subsequent histologic diagnosis: Langerhans cell histiocytosis.
A The characteristic appearance of this lesion comprises histiocytoid cells showing atypi-
cal nuclei (arrows), inflammatory background (neutrophils and eosinophils), multinucleated 
osteoclast-like giant cells, and background debris (MGG stain, lower magnification). B Same 
cell pattern, but the picture is taken from a smear that was Pap-stained. C High magnification 
highlights the morphology of Langerhans cells: note in particular nuclear identations and 
grooves, both vacuolated and dense cytoplasm, and degenerative cell changes. Eosinophilic 
and neutrophilic granulocytes are scattered among the tumor cells (Pap stain). D Langerhans 
cells reveal strong positive immunocytochemical reaction for S100 protein (Pap-prestained 
smear).
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17.2.1  Introduction

17.2.1.1 Background and Acknowledgment

zz During the past 10–15 years, we have gained wide ex
perience in aspiration cytology of benign soft tissue le-
sions.
zz However, the expert knowledge in the cytologic diagnosis 
of primary malignant soft tissue and bone tumors has only 
slightly increased over the years because orthopedic on-
cologists rarely referred patients and samples to our cyto-
logic department for primary diagnosis of malignant soft 
tissue and bone lesions. 
On the other hand, FNAB was frequently required to 
complete tumor staging or to prove tumor relapse and me-
tastases once a primary diagnosis has been established.
zz Therefore, the authors of this book express their gratitude 
to Walter Hoebling, MD, PMPH, director of Institute of 
Pathology at the Klinikum Wels-Grieskirchen (Austria), 
who has contributed to this chapter and provided us with 
a selection of relevant illustrations.

17.2.1.2  Fine-Needle Aspiration Biopsy: General 
Comments

zz Actually FNAB is widely used as the initial diagnostic 
approach to suspected malignant orthopedic tumors; par-
ticularly at orthopedic tumor centers where both cytopa-
thologists with extensive experience in the interpretation 
of malignant soft tissue lesions are available and the inter-

disciplinary orthopedic-oncologic team is familiar with 
the cytologic procedure. 
zz However, many practicing cytopathologists are still inex-
perienced in the diversity of malignant soft tissue neo-
plasms and their broad morphologic heterogeneity. Hence, 
diagnostic limitations to accurate cytologic diagnoses and 
the risk of misdiagnoses clearly exist.
zz On the other hand, FNAB is on the rise to serve as the 
initial minimally invasive diagnostic approach toward le-
sions located in soft tissues and bones, in particular deep-
seated lesions. Therefore, all cytopathologists should be 
on the alert to meet unexpected primary sarcomas in daily 
practice.
zz Moreover, FNAB is accepted and widely popular for the 
diagnosis of tumor recurrence and metastasis of previ-
ously established soft tissue malignancies.
zz Operators should be aware that FNAB will be less re-
warding or will even completely fail to obtain cells from 
both intraosseous lesions and hard/sclerotic soft tissue 
nodules. 

−− Yet, thinning or complete destruction of the cortical 
bone permits the use of the fine needle technique.

−− Osseous or sclerotic mesenchymal tumors extending 
into the soft tissue may be successfully diagnosed by 
vigorous aspiration of the diffuse marginal areas; ultra-
sound-guided needle insertion is a must in such cases.

zz As mentioned above, we have only sporadically performed 
FNABs on previously undiagnosed sarcomatous lesions. 
We refer the reader to many excellent comprehensive books 
and specialized sources in the literature dealing with the 
different aspects of aspiration cytology of malignant soft 

Section 17.2 
Soft Tissue and Bone 

Malignant Tumoral Lesions
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tissue disorders and bone lesions such as FNAB in relation 
to utility, limitations, performance, diagnostic accuracy, 
histogenetic subtyping, and complementary analyses; we 
restrict ourselves to selected references that have been pub-
lished in recent years [1, 4, 5, 8–13, 17–22]. 
zz Benign and intermediate soft tissue tumors are presented 
in Sect. 17.1, p. 1055. 
Soft tissue tumors of the intermediate category are associ-
ated with infiltrative and locally destructive behavior. In 
addition, some of the intermediate tumors have a low risk 
for distant metastases.

17.2.1.3  Fine-Needle Aspiration Biopsy: 
Technical Aspects

zz Aspiration techniques (for palpable and deep-seated le-
sions) and laboratory procedures are similar to those that 
have been discussed in several chapters of this book. The 
techniques used at our institution are virtually identical to 
the technique recommended by Ward and associates [20].
zz On-site attendance of a cytopathologist allows immediate 
examination of the aspirated material for assessment of 
the adequacy of the specimen, a rapid diagnosis, and a 
decision as to whether there is a need for additional needle 
passes. Additional sampling is highly recommended for 
cell-block analysis and is helpful in achieving enough 
cells for ancillary tests, including special stains, immuno-
cytochemistry, static and/or flow cytometry, molecular 
genetics, and electron microscopy. 

17.2.1.4  Molecular Genetics and Other Ancillary 
Methods

Cytogenetic and molecular genetic information have a signifi-
cant impact on the classification, subtyping, and categorization 
of the biological behavior of soft tissue tumors. Comprehen-
sive histologic classification and completive information as to 
molecular genetisc and other adjuvant analyses are provided by 
Fletcher and associates in the 2002 WHO tumor nomenclature 
and in the 2006 update [6, 7]. Progress in genomics of sarcoma 
is described in a recent report by Conley and coauthors [3]. 

Application of immunocytochemistry, electron microsco-
py, and cytogenetics to cytologic specimens will have a sub-
stantial effect on increasing the cytodiagnostic accuracy [1, 
4, 8, 17].

17.2.1.5  Histologic and Cytologic Grading

zz Histologic grading is considered one of the most impor-
tant prognostic parameters for malignant soft tissue tu-
mors; several grading systems are in use throughout the 
world. Yet, diagnostic imaging, molecular genetic results, 

and other advanced tests are undisputable for current and 
future grading systems, in addition to morphologic crite-
ria, [2, 15].
zz A majority of primary soft tissue sarcomas can be graded 
using cell material obtained by fine-needle aspiration [14, 
16], but limitations of the cytologic grading should be re-
spected:
–	 FNAB material may not be representative of the whole 

lesion.
–	 The aspirated cell population may be not sufficient to 

establish correct subtyping, not to mention proper 
grading.

–	 Tumor typing should be clearly established prior to any 
attempt at tumor grading.

–	 Cytohistopathological correlation studies have shown 
the best diagnostic agreement for the category of high-
grade sarcomatous lesions.

–	 Major grading problems occur with myxoid tumors 
and spindle cell sarcomas.

–	 Grading should not be used on intermediate soft tissue 
lesions and on potential pseudosarcomatous disorders. 

–	 Grading may have no prognostic value in certain tumor 
entities [7].

17.2.2  Cytologic Diagnosis of Primary Soft 
Tissue Sarcomas 

General Comments
zz The most common malignant soft tissue tumors are pre-
sented herein considering basic cytomorphologic fea-
tures, differential diagnostic aspects, and diagnostically 
important ancillary tests. Detailed information is avail-
able in individual series, review articles, distinguished 
textbooks, and internet databases; and a selection of refer-
ences is provided in Sect. 17.2.1.2, p. 1092. 
zz Histogenetically, the individual tumors have been grouped 
according to the 2002 WHO classification of soft tissue 
tumors [7]. 
zz Diagnostic algorithms of the selected entities are com-
piled in a synoptical table referring to cytoachitectural 
patterns and cellular details (17.2, “Synopsis and Algo-
rithms,” Table 17.2.1, p. 1254).

17.2.2.1  Basic Diagnostic Approach

The overwhelming variety and complexity of the clinico-
pathologic tumor entities require a sophisticated diagnostic 
approach; six major aspects have to be taken into account in 
order to achieve reliable diagnostic conclusions: 
1.	 Cytomorphology.
2.	 Cytologic criteria of malignancy.
3.	 Adjuvant analyses: immunocytochemistry, molecular bi-

ology, and electron microscopy.
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4.	 Clinical characteristics of the lesion: the patient’s history, 
tumor location, characteristics of tumor growth, and type 
of pain.

5.	 Radiologic data.
6.	 Close multidisciplinary teamwork.

17.2.2.1.1  Cytomorphology 
Cytoarchitectural patterns have to be considered in the con-
text of cytologic details (below): 

−− Cellularity of the cytologic specimen.
−− Degree of cellular dyshesion.
−− Myxoid matrix.
−− Chondroid/osteoid matrix.
−− Fibrillar matrix.
−− Inflammatory background.
−− Presence of necrotic debris.

Cytologic details. The majority of soft tissue tumors can be 
classified into five groups:

−− Pleomorphic pattern.
−− Spindle cell pattern.
−− Round cell pattern.
−− Epithelioid cell pattern.
−− Predominant giant cells. 

17.2.2.1.2  Cytologic Criteria of Malignancy 
Six criteria indicate malignancy: 

−− Necrosis.
−− Cellular and nuclear pleomorphism.
−− Mitotic activity.
−− Atypical chromatin texture.
−− Particular cytoplasmic features.
−− Size and shape of the nucleoli.

Caution
zz Distinct morphologic criteria of malignancy may be 

absent in lesions of low-grade malignancy. 
zz On the contrary, pseudosarcomatous lesions may ex-

hibit unequivocal cytologic features of malignancy. 
zz In dubious pathomorphologic settings, a correlation 

with clinical and radiologic findings is crucial.

17.2.2.1.3  Adjuvant Analyses
We refer the reader to many excellent comprehensive books 
and specialized sources in the literature. References are  
given in Sects. 17.2.1.2, p. 1092, and 17.2.1.4, p. 1093.

Immunocytochemical and molecular characteristics of se-
lected neoplasms are described in Sects. 17.2.3–17.2.12.

17.2.3  Malignant Adipocytic Tumors: 
Liposarcomas (Figs. 17.28–17.30)

17.2.3.1  Well-Differentiated Liposarcoma / 
Atypical Lipomatous Tumor (Fig. 17.28)

Microscopic Features
{{ The aspirates are generally composed of mature adi-
pose tissue fragments including a few scattered atypi-
cal adipocytes and lipoblasts exhibiting features that 
have been described in Sect. 17.1.2, “Adipocytic Tu-
mors” p. 1056.
{{ Mitotic figures are also present.

Cytogenetics and Immunocytochemistry
Detection of giant marker and ring chromosomes, consisting 
of amplicons of chromosome 12q13-15, are useful in distin-
guishing between benign lipoma variants and well-differen-
tiated liposarcoma/atypical lipomatous tumor. The chromo-
somal aberration is associated with an amplification of the 
MDM2 gene, which can be shown by means of FISH and 
immunocytochemical (nuclear) positivity for the MDM2 
protein. 

Differential Diagnosis
zz A majority of lipoma-like well-differentiated liposarco-
mas may be indistinguishable from common benign lipo-
mas. The above-mentioned MDM2 tests are helpful in 
achieving a definite diagnosis.
zz The cytologic pattern of well-differentiated liposarcomas 
usually wholly overlaps with that of atypical lipoma. 

17.2.3.2  Myxoid Liposarcoma 

Myxoid liposarcoma belongs to the large group of malignant 
soft tissue tumors associated with a myxoid matrix. 

{{ The tumor is characterized by lipoblasts and scattered 
bland rounded to fusiform cells embedded in a highly 
vascularized myxoid matrix (Fig. 17.29).

17.2.3.3  Round Cell Myxoid Liposarcoma 

This is a variant of myxoid liposarcoma that is characterized 
by a substantial admixture of primitive round cells indicating 
high-grade malignancy. 

{{ The round tumor cells are lipoblasts exhibiting cyto-
plasmic lipid vacuoles and pleomorphic nuclei with 
prominent nucleoli.

Cytogenetics
The traditional variants of myxoid liposarcoma are charac-
terized by the chromosomal translocation t(12;16)(q13;p11), 
which is detectable by FISH.
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17.2.3.4  Dedifferentiated Liposarcoma (Fig. 17.30)

zz A liposarcoma is composed of obvious malignant, pleo-
morphic rounded and fusiform tumor cells. 
zz The histogenesis is determined by a variable number of 
distinguishable lipoblasts.

Caution
Dedifferentiated liposarcoma may morphologically 
resemble the so-called pleomorphic liposarcoma (see 
Sect.  17.2.3.5 below), but it is clearly distinguishable 
from the latter by ring chromosomes and amplification 
of the MDM2 gene.

17.2.3.5   Pleomorphic Liposarcoma

Microscopic Features
{{ Pleomorphic liposarcoma consists of pleomorphic 
multivacuolated lipoblasts, neoplastic spindle cells, 
and multinucleated giant cells. Distinguishing between 
pleomorphic liposarcoma and dedifferentiated liposar-
coma can be difficult by morphology alone.

Differential Diagnosis and Cytogenetics
Pleomorphic liposarcoma may resemble dedifferentiated li-
posarcoma. The latter tumor entity usually shows both multi-
vacuolated lipoblasts and multinucleated giant cells to a lesser 
extent, but larger numbers of isolated pleomorphic mononu-
cleated tumor cells. In doubtful cases, the presence of MDM2 
amplification argues for a dedifferentiated liposarcoma.

17.2.4  Malignant Fibroblastic/Myofibro-
blastic Tumors: Myxofibrosarcoma/
Fibrosarcoma (Fig. 17.31)

Myxofibrosarcoma was formerly referred to as myxoid ma-
lignant fibrous histiocytoma.

Microscopic Features
{{ Myxofibrosarcoma and fibrosarcoma are malignant tu-
mors composed of fusiform, polygonal or stellate fib
roblast-like cells that are largely arranged in sheets and 
fascicles; dissociated cells are often present. 
{{ Tumors are designated as myxofibrosarcomas contain-
ing a more or less prominent myxoid matrix crossed by 
capillary networks.
{{ The term “fibrosarcoma” should be used only in rare 
cases of fibroblastic tumors completely devoid of my
xoid matrix. 
{{ In the vast majority of cases, the tumor cells exhibit 
mild atypia, but a varying degree of nuclear pleomor-
phism may occur.

Differential Diagnosis
zz Regarding the virtually absent cellular atypias, myxofib
rosarcoma is cytologically often misdiagnosed as a be-
nign condition such as myxoma. In general, this misdiag-
nosis is of limited clinical relevance since all myxoid 
tumors should be removed surgically and referred to sub-
sequent histologic analyses. 
zz Lipoblasts are absolutely necessary in oder to differen
tiate between myxoid liposarcoma and myxofibrosar
coma.
zz Fibrosarcoma shares many common morphologic features 
with other spindle cell sarcomas including leiomyosarco-
ma, variants of monophasic synovial sarcoma, malignant 
peripheral nerve sheath tumor, dermatofibrosarcoma pro-
tuberans, and spindle cell GIST. Consequently, the diagno-
sis of fibrosarcoma is only valid for those tumors lacking 
any indicator of a specific cytogenetic differentiation; typi-
cal tumor attributes can be identified by means of appropri-
ate additive analyses such as immunocytochemistry, mo-
lecular genetic tests, electron microscopy, among others.

17.2.5  So-called Fibrohistiocytic Tumors: 
Undifferentiated Pleomorphic Sarcoma

17.2.5.1  Undifferentiated High-Grade 
Pleomorphic Sarcoma (Figs. 17.32 and 17.34)
(Formerly Pleomorphic and Storiform Malignant Fibrous 
Histiocytoma) 

This tumor entity is (by definition of the 2002 WHO classifi-
cation) reserved for a small group of pleomorphic sarcomas 
showing no definable line of differentiation using current 
technologies.

Microscopic Features
{{ The tumors are composed of either numerous plump 
spindle cells arranged in a storiform pattern or of pleo-
morphic cells that tend to be randomly scattered. 
{{ The myxoid variant exhibits large amounts of vascular-
ized myxoid stroma, more than 50% of the entire tumor 
mass (Fig. 17.34).

Differential Diagnosis
In most cases, additional analyses (immunocytochemistry, 
FISH, etc.) will reveal a definitive lineage allocation distin-
guishing undifferentiated high-grade pleomorphic sarcoma 
from pleomorphic liposarcoma, rhabdo- or leiomyosarcoma, 
anaplastic carcinoma, sarcomatous melanoma, anaplastic 
large-cell lymphoma, and other tumors. 

If a definitive allocation is not possible on cytological ma-
terial, undifferentiated high-grade pleomorphic sarcoma 
should be used as a preliminary working diagnosis; the con-
clusive diagnosis should be left to histologic evaluation of 
surgically removed tumor tissue.
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17.2.5.2  Undifferentiated Pleomorphic Sarcoma 
with Giant Cells (Fig.17.33) 
(Formerly the Giant Cell Variant of Malignant Fibrous  .
Histiocytoma) 

This is a small group of undifferentiated sarcomas that con-
tain a high proportion of osteoclast-like giant cells showing 
no lineage differentiation using current technologies.

In most cases of cytologically undifferentiated pleomor-
phic sarcoma, additional analyses (immunocytochemistry, 
FISH, etc.) and/or extensive sampling (for histology) of the 
surgically removed tumor tissue will provide a definitive li
neage allocation that may include extraskeletal osteosarco-
ma, leiomyosarcoma, soft tissue giant cell tumor, among 
other tumors.

17.2.5.3  Undifferentiated Pleomorphic Sarcoma 
with Prominent Inflammation 
(Formerly the Inflammatory Variant of Malignant Fibrous 
Histiocytoma)

This tumor type microscopically displays a high proportion 
of benign and malignant xanthomatous cells, usually in com-
bination with an acute, chronic, or mixed inflammatory 
background. 

Additional analyses may enable precise tumor type as-
sessment such as dedifferentiated liposarcoma, leiomyosar-
coma, inflammatory myofibroblastic tumor, carcinoma, and 
lymphoma. 

17.2.6  Malignant Smooth Muscle Tumor: 
Leiomyosarcoma (Fig. 17.35)

Leiomyosarcoma is a classic representative of the spindle 
cell tumor group.

Microscopic Features
{{ Diagnostic key features comprise intersecting fascicles 
composed of atypical elongated eosinophilic cells con-
taining myofibrils. The nuclei exhibit segmentation 
and blunt-end or cigar-shaped outline. 
{{ Scattered atypical stripped tumor cell nuclei are occa-
sionally observed outside the fascicles.

Differential Diagnosis and Immunocytochemistry 
zz Immunopositivity for alpha smooth muscle actin, desmin, 
myogenin, or calponin is diagnostic for leiomyosarcomas.
zz Spindle cell squamous cell carcinoma and spindle cell 
malignant melanoma can be excluded on the basis of  
tumor-typical immunocytochemical features. 
zz Leiomyosarcoma shares many common features with 
other spindle cell sarcomas (see Sect. 17.2.4, p. 1095). 

17.2.7  Malignant Skeletal Muscle Tumor: 
Rhabdomyosarcoma

Rhabdomyosarcomas are composed of cells exhibiting var-
ied degrees of skeletal muscle differentiation. Morphology 
of the tumor cells ranges from: 
(A)	Undifferentiated small round elements showing a small 

rim of cytoplasm, to 
(B)	Spindle cells having eosinophilic cytoplasm with cross-

striations (so-called tadpole cells), to 
(C)	Large polyhedral rhabdomyoblasts characterized by 

abundant eosinophilic cytoplasm and prominent nuc
leoli. 

Three clinicopathologic tumor entities are well defined and 
briefly mentioned in Sects. 17.2.7.1–17.2.7.3, below.

Additional Analyses
Immunocytochemistry
Rhabdomyoblastic differentiation of immature cells may be 
identified by positive staining for muscle-specific proteins 
(desmin, myoglobin, among others).
Electron Microscopy
Electron microscopy detects rhabdomyoblastic differentia-
tion by evidence of cytoplasmic filaments.

17.2.7.1  Embryonal Rhabdomyosarcoma 

This tumor occurs mostly in children and adolescents. 

Microscopic Features and Molecular Genetics
{{ The common variant of embryonal rhabdomyosarcoma 
is composed of immature rounded cells embedded in 
predominantly myxoid stroma. 
{{ Rhabdomyoblasts are present in variable proportions, 
showing various degrees of differentiation 

There may be loss of heterozygosity (LOH) at chromosome 
11.

17.2.7.2  Alveolar Rhabdomyosarcoma (Fig. 17.36) 

Alveolar rhabdomyosarcoma is a tumor of adolescents and 
young adults.

Microscopic Features and Molecular Genetics
{{ This tumor variant features alveolar spaces lined with 
primitive round cells showing varied degrees of cyto-
plasmic differentiation. 
{{ Eosinophilic giant cells are occasionally encountered.

Chromosomal translocation t(2;13)(q36;q14).
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Differential Diagnosis
The solid form of alveolar rhabdomyosarcoma may closely 
mimic small round cell tumors of childhood, small-cell car-
cinoma, small-cell melanoma, and lymphoblastic lympho-
ma. Immunocytochemical studies are of great value in dif-
ferentiating these neoplasms.

17.2.7.3  Pleomorphic Rhabdomyosarcoma 
(Fig. 17.37) 

This is a rare tumor variant mainly occurring in older adults.

Microscopic Features and Differential Diagnosis
{{ The tumor is almost exclusively composed of large 
atypical and polyhedral rhabdomyoblasts or rhabdo-
myoblast-like cells.

Pleomorphic rhabdomyosarcomas share morphologic attri-
butes with sarcomas exhibiting distinct epithelioid cell fea-
tures (see also Sect. 17.2.8, “Differential Diagnosis,” below).

17.2.8  Vascular Tumors: 
Epithelioid Hemangioendothelioma  
and Epithelioid Angiosarcoma (Fig. 17.38)

Peculiarities of malignancy (degree of cellular pleomor-
phism, mitotic rate, etc.) defines the tumor type (angiosar-
coma vs hemangioendothelioma), the rate of local recur-
rence, the potential of distant spreading, and eventually the 
tumor outcome.

Microscopic Features
The epithelioid tumor’s appearance is based on cells forming 
compact epithelium-like aggregations, with the cells exhibit-
ing the following features: 

{{ Round, polygonal and fusiform cells exhibiting abun-
dant dense cytoplasm with sharply defined outline.
{{ Nuclei displaying mild to moderate and occasionally 
severe atypia.
{{ Nuclear inclusions are rather common (Fig. 17.38). 
{{ One or multiple nucleoli are usually prominent.
{{ A spindle cell component may be seen exhibiting ma-
lignant cell features.
{{ Focally, tumor cells may show a tendency toward de-
hiscence.

Differential Diagnosis and Immunocytochemistry 
The tumor cells express cytokeratins, CD31, CD34, and fac-
tor VIII antigen.
zz The cytomorphological overlap between epithelioid he-
mangioendothelioma and epithelioid sarcoma, clear cell 
sarcoma, alveolar soft part sarcoma, malignant rhabdoid 
tumor, or epithelioid cell GIST may be distinct.

zz Hemangioendotheliomas mainly composed of polygonal 
cells may closely resemble undifferentiated carcinoma 
and melanoma.
zz Nuclear cytoplasmic inclusions are relatively common in 
histogenetically different tumors such as clear cell sarco-
ma, myxofibrosarcoma, melanoma, paraganglioma, and 
several carcinoma types (e.g., of thyroid, breast, and renal 
origin).

Caution
Angiosarcomas often arise in parenchymatous organs 
such as the thyroid gland, breast, or liver where both 
primary and metastatic carcinomas are the most com-
mon tumor types; diagnostic confusion can easily oc-
cur.

17.2.9  Neural Tumor: Malignant Peripheral 
Nerve Sheath Tumor (Fig. 17.39)

Microscopic Features
Malignant peripheral nerve sheath tumors (MPNST) are 
composed of spindle cells arranged in fascicles exhibiting 
varied degrees of neural differentiation: 

{{ Tissue fragments consisting of palisades of tightly 
packed elongated nuclei in parallel formations (Vero-
cay bodies) and areas of fibrillary matrix. 
{{ Numerous scattered polyhedral and pleomorphic tu-
mor cells are usually present as well. 
{{ Nuclei with tapered ends are a nearly constant finding; 
furthermore, the nuclei may exhibit varying types of 
angulation.

Differential Diagnosis and Immunocytochemistry
MPNST may resemble fibrosarcoma, undifferentiated pleo-
morphic sarcoma, and other spindle cell tumors.

S100 protein and other neural markers are expressed. 

Caution
zz Unlike in benign schwannoma, positive immunore-

activity for S100 is only sporadically found in MPNST.
zz Distinguishing between benign schwannoma and 

MPNST is difficult by cytology alone since malignant 
cell features (such as large bizarre nuclei, hyper
chromasia, mitotic activity, and others) may also be 
found in benign peripheral nerve sheath tumors. On 
the other hand, the absence of malignant cell fea-
tures in a hypocellular cytologic smear does not rule 
out MPNST: the aspirate may originate from areas of 
benign neural tissue within a sarcoma.



11

17

1098 Chapter  17    Soft Tissue and Bone

17.2.10  Malignant Chondro-osseous 
Tumors

Primary chondrosarcoma and osteosarcoma can occur both 
in soft tissues and in bones.

17.2.10.1  Chondrosarcoma

The neoplastic cells of chondrosarcoma usually appear at 
different stages of maturation producing chondroid matrix.
Four major tumor variants are distinguishable:

−− Well-differentiated chondrosarcoma is characterized by 
chondrocytes and abundant hyaline-chondroid masses. 
This tumor variant shows striking resemblance to chon-
droma. Still, an admixture of a few chondroblasts en-
closed in a myxoid matrix indicates chondrosarcoma.

−− Myxoid chondrosarcoma is characterized by trabecular 
formations consisting of chondroblasts embedded in a 
myxoid matrix. Hyaline cartilage is usually absent.

−− Mesenchymal chondrosarcoma mainly consists of poorly 
differentiated rounded chondroblastic cells arranged 
within sparsely fibrillary and myxoid matrix. Nests of 
hyaline cartilage may be encountered.

−− Dedifferentiated chondrosarcoma is dominated by pleo-
morphic fibrohistiocyte-like cells and fibroblast-like 
spindle cells. Small areas of immature or maturing hya-
line cartilage are also present. Diagnostic considerations 
include fibrosarcoma and undifferentiated pleomorphic 
sarcoma.

17.2.10.2  Osteosarcoma

Osteosarcoma is a high-grade neoplasia. The appearance of 
the tumor cells varies from undifferentiated small round cells 
to large pleomorphic cells associated with osteoid matrix with 
or without cartilage. Multiple microscopic tumor variants are 
distinguished depending on the predominant cell type. 

17.2.11  Malignant Soft Tissue Tumors 
of Uncertain Differentiation

17.2.11.1  Clear Cell Sarcoma of Soft Tissue 
(Fig. 17.40)

Microscopic Features
{{ Clear cell sarcoma is composed of relatively uniform 
clear epithelioid cells comprising round clear nuclei 
with prominent nucleoli. Multinucleation and nuclear 
cytoplasmic inclusions are frequent.
{{ Cytoplasmic melanin deposits frequently occur. 
{{ The tumor cells are usually arranged in fascicles and 
clusters.

Differential Diagnosis and Molecular Genetics
zz Clear cell sarcoma may share morphologic characteristics 
with other neoplasms presenting with clear cell features 
such as leiomyosarcoma, peripheral nerve tumors, angio-
sarcoma, renal cell carcinoma, etc.
zz Nuclear cytoplasmic inclusions, a hallmark of clear cell 
sarcoma, occur relatively often in histogenetically differ-
ent malignant tumors such as myxofibrosarcoma, mela-
noma, paraganglioma, and several types of carcinoma 
(thyroid carcinoma, breast carcinoma, and renal cell car-
cinoma).
zz Misdiagnosis of metastatic malignant melanoma can eas-
ily occur considering the melanotic tumor variant of clear 
cell sarcoma.

Chromosomal translocation t(12;22)(q13;q12) is a charac-
teristic feature of this tumor entity.

17.2.11.2  Epithelioid Sarcoma

Microscopic Features
{{ A morphologic hallmark of epithelioid sarcoma are 
centrally necrotic epithelioid nodules. 
{{ The cell population at the edge of necrotic areas is 
composed of slender and plump epithelioid spindle 
cells with granular and clear cytoplasm
{{ Lymphoid aggregates are occasionally present.

Differential Diagnosis and Immunocytochemistry 
zz Epithelioid sarcoma may be confused with other nonepi-
thelial tumors of the epithelioid category.
zz Metastases of malignant melanoma and epidermoid carci-
noma as well as other secondary neoplasms may mimic 
epithelioid sarcoma.
zz Furthermore, nonneoplastic granulomatous disorders 
(e.g., rheumatoid nodule, foreign body granuloma), and 
nonneoplastic tumorous lesions (e.g., fasciitis) must be 
considered for diagnosis.

The epithelioid cells immunocytochemically exhibit coex-
pression for cytokeratins and vimentin.

17.2.11.3  Synovial Sarcoma

Classic synovial sarcoma of the mixed variant is a typical ex-
ample of the category of malignant biphasic soft tissue tumors.

Microscopic Features 
{{ The tumor is composed of: 

−− Epithelioid cells arranged in sheets, clusters, and 
pseudoglandular (alveolar) formations.

−− Slender fusiform cells in a spreading   pattern. 
{{ The epithelioid cells show uniform round to oval nuclei.
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Additional Analyses
Immunocytochemistry 
There is a positive reaction for cytokeratins, epithelial mem-
brane antigen, and vimentin. Immunopositivity is most dis-
tinct on cells lining pseudoglandular structures.
Molecular Genetics
Chromosomal translocation t(X;18)(p11;q11).

Differential Diagnosis
zz Malignant epithelioid mesothelioma, neuroendocrine car-
cinoma, undifferentiated pleomorphic sarcoma among 
others may share morphologic features with synovial sar-
coma. 
zz Monophasic spindle cell synovial sarcomas are extremely 
difficult to distinguish from other spindle cell neoplasms.
zz The undifferentiated variant of synovial sarcoma may 
mimic small round cell tumors.

17.2.12  Miscellaneous Malignant Soft 
Tissue Tumors

Several chapters of this book address individual tumor enti-
ties and special groups of malignant nonepithelial tumors. 
Readers are in particular referred to the following sections 
covering selected tumors, including corresponding illustra-
tions:

−− Sect. 2.3.7.1, “Langerhans Cell Histiocytosis,” p. 189 and 
17.1.13.2, p. 1068.

−− Sect. 3.2.1, “Mesothelial Tumors,” p. 260.
−− Sect. 5.2.6.2, “Paraganglioma,” p. 467.
−− Sects. 5.2.3.5, “Chordoma,” p. 464, and 11.3.3.6.2, “Chor-

doma,” p. 710.
−− Sect. 12.1.10.2.2, “Wilms Tumor/Small Round Cell Tu-

mors,” p. 743.
−− Sect. 12.2.3.3.2.: “Neuroblastoma, Ganglioneuroblasto-

ma, Ganglioneuroma,” p. 769.
−− Sect. 15.3. “Lymph Nodes: Malignant Lymphomas,” p. 

950, “Histiocytic Sarcoma,” p. 973, and “Myeloprolifera-
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Figs. 17.28–17.30 Liposarcoma. 
The three pictures represent distinct variants of the malignant adipocytic tumor group. Fine-
needle aspiration biopsy specimens come from three tumors of different patients. Air-dried 
direct smears were MGG-stained.

Fig. 17.28  (case #1) Well-differentiated liposarcoma. 
An elderly woman presented with a pelvic and retroperitoneal tumor mass (postmortem ex-
amination verified the cytologic diagnosis). Note lipoblasts (arrows) and adipocytes showing 
moderately atypical nuclei (arrowheads) (higher magnification). 

Fig. 17.29  (case #2) Myxoid liposarcoma. 
An 86-year-old woman was referred to FNAB of a tumor located in the forearm, aspiration 
(rendering a correct cytologic diagnosis) was followed by excision of the tumor. Lower mag-
nification exhibits myxoid background vascularized by thick-walled upper right and slender 
capillary vessels. Note the heterogeneous cell population ranging from (atypical) lipocytes to 
pleomorphic lipoblasts (arrows). 

Fig. 17.30  (case #3) Dedifferentiated and pleomorphic liposarcoma. 
Cytologic diagnosis(FNAB) of a tumorous process in the pelvic space of a 65-year-old man. 
High magnification reveals dispersed pleomorph polyhedral tumor cells and a dirty back-
ground. A highly atypical lipoblast showing characteristic cytoplasmic multivacuolation  
(arrow) indicates lipoid origin of this otherwise undifferentiated neoplasm.

Fig. 17.31  Myxofibrosarcoma/fibrosarcoma.
A 73-year-old man presenting with a lump in the soft tissue of his upper left arm (FNAB, air-
dried direct smears, MGG staining procedure). High magnification illustrates the fusiform 
character of the tumor cells and their arrangement in fascicles (left) and sheets (right). Cell 
dissociation and varied nuclear pleomorphism are overt.
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Figs. 17.32–17.34 Undifferentiated pleomorphic sarcoma (former MFH).
Three representative examples of undifferentiated pleomorphic sarcomas are demonstrated 
by means of aspirate specimens from two patients. The FNA diagnoses were confirmed by 
subsequent histologic analysis. Direct smears were stained according to two different stain-
ing procedures.

Fig. 17.32  (case #1) Undifferentiated high-grade pleomorphic sarcoma. 
Tumor relapse 2 years after the initial diagnosis (the primary tumor of this patient is pre-
sented in Fig. 17.33, case #2). The high-grade pleomorphic tumor variant is characterized by 
storiform-like arrangement of spindled tumor cells (arrows) and by the presence of isolated 
fusiform and large pleomorphic tumor cells (arrowheads) (air-dried smear, MGG stain, low 
magnification).

Fig. 17.33  (case #2) Undifferentiated pleomorphic sarcoma with giant cells. 
The tumor was located on the left side of the back in the left thoracic area of a 77-year-old 
man. High magnification highlights an osteoclast-like giant cell (multiple monomorphic nuc
lei showing pronounced nucleoli) (arrow) along with pleomorphic tumor cells (nuclear pleo-
morphism, coarse chromatin, hyperchromasia, and small cytoplasmic rim). Air-dried smear, 
MGG stain. The particular cytology of the relapsing tumor is depicted in Fig. 17.32, case #1.

Fig. 17.34  (case #3) Myxoid variant of undifferentiated high grade pleomorphic sarcoma. 
A 61-year-old man presented with a tumor in his upper left arm. Wet-fixed slides were Pap-
stained. Cytologic appearance of this tumor variant is shown at lower magnification: Pleo-
morphic tumor cells (arrows), apoptotic cells, and necrotic debris are embedded in a myxoid/
mucoid matrix. 
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Fig. 17.35  Pleomorphic leiomyosarcoma, G3.
A man aged 55 years presenting with a history of pleomorphic cardiac leiomyosarcoma. The 
patient was referred to cytologic investigation to confirm tumor metastasis in the duodenal 
area. Fine-needle aspiration provided multiple microfragments of tissue, thus the aspirated 
material was processed using the cell-block technique (HE stain). The intersecting fascicles 
composed of elongated atypical cells are readily identifiable at lower magnification. Note 
typical nuclear shape appearing blunt-ended/cigar-shaped. 

Figs. 17.36 and 17.37 Rhabdomyosarcoma.
Cytologic examples of two variants of rhabdomyosarcoma. FNA material was directly 
smeared onto glass slides followed by air-drying or wet fixation.

Fig. 17.36  (case #1) Alveolar rhabdomyosarcoma. 
Metastatic alveolar rhabdomyosarcoma in a 28-year-old man. FNAB was performed on a 
single nodule located in the right parietal pleura. High magnification shows a loosely clus-
tered group of primitive mononucleated rounded cells forming alveolar nests (arrows). A few 
large rhabdomyoblast-like cells are also present (left) (air-dried smear, MGG stain).

Fig. 17.37  (case #2) Pleomorphic rhabdomyosarcoma. 
Pleomorphic rhabdomyosarcoma is characterized by rhabdomyoblasts. The shape of the 
rhabdomyoblasts ranges from round to fusiform to polygonal with abundant cytoplasm; how-
ever, distinct cross-striation is not detectable. In this detail, the epithelioid arrangement of the 
cells is striking (wet-fixed smear, Pap stain, high magnification). 

Fig. 17.38  Epithelioid angiosarcoma.
A 67-year-old woman presented with an enlarged cervical lymph node. FNAB of the lymph 
node was performed providing air-dried direct smears for MGG staining. Cytology clearly 
exhibits epithelioid aggregation of the tumor cells, showing abundant dense cytoplasm that is 
almost invariably sharply outlined. Note nuclear cytoplasmic inclusions (arrows) and promi-
nent nucleoli (arrowheads). 
Tentative cytologic diagnosis: Malignant large cell tumor, most likely metastatic undifferen-
tiated carcinoma.
Clinical and surgical work-up and multiple biopsies: Epithelioid angiosarcoma of the thyroid 
with a metastasis in a single neck lymph node.

Fig. 17.39  Malignant peripheral nerve sheath tumor.
FNAB of a metastasis located in the thoracic wall of a 18-year-old woman, 1 year after re-
moval of the primary tumor in the left thigh. Detail of a direct smear (wet-fixed smear, Pap 
stain) showing signs of neural differentiation: tapered ends and angulation of the nuclei, faint 
palisading of elongated nuclei (arrows). Scattered large tumor cells are occasionally encoun-
tered (arrowheads). 
Cytologic diagnosis: Metastasis of a well- to moderately differentiated MPNST (a biopsy 
was not performed).

Fig. 17.40  Clear cell sarcoma of soft tissue.
A tumoral swelling located in the forefoot of a 28-year-old woman. FNAB was followed by 
an excisional biopsy. Abundant clear round or elongated cytoplasm is a key feature of this 
tumor entity together with rounded nuclei exhibiting lucid nucleoplasm, coarse clumping 
chromatin, and prominent nucleoli. Occasional nuclear cytoplasmic inclusions are also pres-
ent (arrows) (wet-fixed direct smear, Pap stain, high magnification).
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Chapter  1  Breast

Section 1.2 	  –  Benign Disorders 
Breast: Fine-Needle Aspiration Biopsy	 –  Benign Tumors
	 –  Proliferative Breast Disease with Atypia

Cytology of Normal Breast Tissue    Section 1.2.1, p. 16
Normal Lining of the Duct System

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Regular honeycomb sheets 
–	 Uniform cuboid and columnar epithelial cells, focally overlapping          
–	 Nuclei with smooth margins, loose and evenly distributed chromatin
–	 Sporadic small distinct nucleoli, centrally located
–	 Small dark bipolar nuclei attached to the periphery of the cell clusters 

and a few myoepithelial cells in the background

       

Fragment of the Normal Lobular Unit 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Typical acini embedded in loosely structured stroma, frequently  
appended tubular terminal duct fragments 

–	 Thin or gross, but distinct basal lamina                                    
–	 Cells showing cuboidal to cylindric shape, smooth nuclear margins, 

and bland chromatin                                           
–	 Surrounding myoepithelial cells are flat or rounded showing clear 

delicate cytoplasm 

Cystic Lesion and Duct Ectasia    Section 1.2.2, p. 17
Duct Ectasia / Benign Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Foamy histiocytes, often degenerated                                    
–	 Varying amounts of apocrine epithelial cells 
–	 Neutrophils – variable      
–	 Cellular debris and serous fluid in the background – variable

–	 Macroscopically: bloody fluid 
–	 Microscopically: old blood  	

Do not miss intracystic neoplasia! 
Search carefully for atypical/malignant 
cells!	

Simple Cyst with Modified Epithelium in Regeneration and Repair

Basic cell pattern Particular and/or additional features Differential diagnosis or  possible 
diagnostic pitfall

–	 Typical cyst sediment as stated above
–	 Large polymorphous epithelial cells – single and grouped:                

–	 Abundant clear cytoplasm often elongated with delicate margins 
–	 Nuclei intended and cleaved
–	 Pale and usually darkly stained nucleoplasm	                      
–	 Indistinct chromatin structure 
–	 Large nucleoli                

–	 Malignant neoplasia               
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Infection and Inflammation    Sects. 1.2.3–1.2.7, p. 17
Acute Mastitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Neutrophils and macrophages                                                                        
–	 Histiocytes and epithelial cells with cytophagocytosis
–	 Loose epithelial clusters focally interspersed with neutrophils:

–	 Cell enlargement
–	 Normal N/C ratio
–	 Bland chromatin pattern
–	 Centrally located prominent and round nucleoli

–	 Numerous degenerating neutrophils and 
abundant  background debris

–	 Atypical epithelial hyperplasia 

–	 Carcinoma, low-grade type

–	 Breast abscess

Subareolar Abscess

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Squamous cells partly anucleated
–	 Cellular elements indicating chronic inflammation – vari-

able	       
 –	 Foreign body reaction and granulation tissue – variable       

–	 Squamous cell carcinoma 
–	 Metaplastic carcinoma

Fat Necrosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mixed inflammatory cell pattern
–	 Multinucleate macrophages
–	 Lipophages with abundant vacuolated cytoplasm
–	 Small clusters of anucleated fat cells and bland fat tissue 
–	 Amorphous debris                  

–	 Activated fibroblasts – variable –	 Single carcinoma cells  

Suture Granuloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Pronounced foreign body reaction
–	 Huge multinucleate macrophages
–	 Tightly packed intracytoplasmic birefringent bars 

Granulomatous Mastitis NOS  /  Sarcoidosis  /  Tuberculosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mixed inflammatory cell pattern, lymphocyte predominant
–	 Small and large fragments of cell-rich granulomatous tissue     
–	 Epithelial cell groups with inflammatory atypias – variable 
–	 Sporadic epithelioid cells and Langhans giant histiocytes

–	 Activated fibroblasts embedded in 
fibrous matrix

–	 Numerous epithelioid cells 
–	 Langhans giant histiocytes           
–	 Caseous/granular debris

–	 Single carcinoma cells

–	 Epithelioid granulomatosis (sarcoidosis) 
–	 Epithelioid granulomatosis (tuberculosis)
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Infection and Inflammation    Sects. 1.2.3–1.2.7, p. 17 (continued)
Pseudolymphoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity
–	 Small lymphocytes, plasmacytoid elements, histiocytes  

–	 Immature lymphocytic population
–	 Large numbers of immature blastic cells      

–	 Malignant lymphoma
–	 Large-cell carcinoma (along with lym-

phatic hyperplasia)

Plasma Cell Mastitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Numerous lymphocytes and plasma cells –	 The lymphocytes may be outnumbered 
by mature plasma cells

–	 Plasmacytoma

Noncellular Elements    Sect. 1.2.8, p. 19    
Liesegang Rings

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Concentrically laminated ring-shaped elements, more or less shadowy

Collagenous Spherulosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular sample
–	 Bland and proliferative epithelial cell groups
–	 Closely packed cohesive cells surrounding translucent acellular  

spherules
–	 Benign nuclear features: smooth borders and fine chromatin      
–	 Background with dispersed naked bipolar nuclei

–	 Atypical ductal hyperplasia 

–	 Adenoid cystic carcinoma
–	 Cribriform ductal carcinoma (in situ or 

invasive)

Mucocele-Like Lesion 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mucus: globular and diffuse
–	 Scant cellularity      
–	 Compact monolayer epithelial sheets, minor or missing nuclear atypia 

–	 Florid epithelial proliferation with  
nuclear atypia

–	 Mucinous adenocarcinoma 

Silicone Granuloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous vacuolated histiocytes 
–	 Multinucleated giant cells                       
–	 Minimal inflammatory component

Amyloid

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Refractile material (eosinophilic with Pap stain)   
–	 Pathognomonic properties stained with Congo red, subsequently 

showing bottle-green birefringence
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Pregnancy and Lactation    Sect. 1.2.9, p. 20       
Hormonal Cell Stimulation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Grossly enlarged epithelial cells occurring mostly dispersed
–	 Round and frequently naked nuclei with smooth borders      
–	 Regular fine granular chromatin
–	 Prominent nucleoli
–	 Low N/C ratio 
–	 Foamy and coarse-vacuolated cytoplasm                       

–	 Secretory carcinoma

Lactating Adenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity 
–	 Cellular morphology as described above                             
–	 Many benign acinic formations     
–	 Dirty background due to secretory material

Fibrocystic Breast Changes    Sect. 1.2.10, p. 20
Fibrocystic Breast Disease

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Low cellularity
–	 Few fragments of adipose and fibrotic tissue 
–	 Benign flat sheets and small acinic clusters with myoepithelial cells 
–	 Round and oval nuclei with smooth borders 
–	 Finely dispersed chromatin
–	 Small round nucleoli – variable
–	 Small sheets of apocrine cells – variable
–	 Foam cells

Proliferative Breast Disease with and Without Atypia    Sects. 1.2.11–1.2.13, p. 21
Ductal Hyperplasia Without  Atypia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity
–	 Regular sheets and papilliform clusters including myoepithelial cells
–	 Groups of elongated epithelial cells exhibiting streaming and swirling 

pattern
–	 Focally enlarged epithelial cells: bland nuclear pattern with indistinct 

indentations and coloration, sporadic large regular nucleoli
–	 Small sheets of apocrine cells – variable
–	 Foam cells	

–	 Cellular and nuclear pleomorphism
–	 Detritus
 

–	 Nipple duct adenoma
–	 Fibroadenoma
–	 Papilloma
–	 Juvenile papillomatosis

–	 Florid ductal hyperplasia
–	 Nipple duct adenoma
–	 Proliferative disease with atypia
–	 Carcinoma   

Ductal Hyperplasia with Atypia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same basic cell pattern as described above, but :
–	 Dense and loose cell clusters, more irregular nuclear spacing  
–	  Loss of nuclear polarity
–	 Cell dissociation
–	 Anisonucleosis and nuclear irregularities                                        
–	 Coarse granular and clumping chromatin, hyperchromasia 
–	 Macronucleoli  

–	 Florid ductal hyperplasia
–	 Cellular fibroadenoma
–	 Papilloma
–	 Ductal carcinoma in situ, low-grade
–	 Papillary carcinoma, low-grade 
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Proliferative Breast Disease with and Without Atypia    Sects. 1.2.11–1.2.13, p. 21
(continued)
Tubular Adenoma  /  Adenosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular specimen
–	 Elements of benign ductal hyperplasia and tubular formations  

of different size with bland nuclei
–	 Large number of myoepithelial cells
–	 Foam cells
–	 Secretory masses and debris
–	 Scarce stromal component

Sclerosing Adenosis  /  Radial Scar  /  Complex Sclerosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Low cellularity
–	 Cells are arranged singly, in small groups, and single-file rows    
–	 Occasionally pleomorphic excentrically positioned nuclei                 
–	 Few fragments of sclerotic stroma

–	 Invasive breast carcinoma – common 
type

Gynecomastia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Few large and dense three-dimensional, branching cell clusters
–	 Variable nuclear size, round to oval nuclei with smooth borders  
–	 Regularly distributed fine granular chromatin 
–	 Distinct nucleoli 
–	 Myoepithelial cells 
–	 Cellular stroma often edematous or myxoid

Extremely polymorphous cell pattern:
–	 Strong variation in cell and nuclear size
–	 Nuclei may show indentations and 

prominent nucleoli 
 –	 Occasional mitotic figures 

–	 Florid phase of gynecomastia

–	 Carcinoma

Hamartoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity 
–	 Two tissue components, epithelial and mesenchymal:

(1) 	 Lobular acinic and ductal glandular structures,  intact  lobular  
units embedded in fibrous stroma,  bland and proliferative ductal 
epithelial cells, focal apocrine change

(2) 	 Fibrous and adipose tissue, components of histogenetically  
different stromal tissue may occur

–	 Myoepithelial cells and bipolar nuclei
–	 Foam cells

–	 Fibroadenoma
–	 Adenosis
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Papillary Tumor    Sect. 1.2.14, p. 23 
Papilloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity  
–	 Papillary arborizing cell clusters with fibrovascular cores
–	 Bland epithelial cell morphology
–	 Heterogeneous cell population (epithelial and myoepithelial features)

-Cystic background and hemosiderophages  

–	 Fibroadenoma

–	 Intracystic papilloma  

Suggestive of Papilloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 True papillary formations comprising fibrovascular cores are absent
–	 Small papilliform and stellate clusters with palisading cylindrical cells
–	 Bland columnar cells in compact rows
–	 Single cells with elongated and cylindric cytoplasm 
–	 Bipolar nuclei at the periphery of clusters or in the background
–	 Apocrine metaplasia – variable
–	 Sporadic squamous metaplasia 

–	 Lack of myoepithelial cells 
–	 Irregular epithelial cells with focal  

stratification
–	 Mild hyperchromasia
–	 Enlarged nucleoli 

–	 Marked ductal hyperplasia

–	 Highly proliferative papilloma
–	 Ductal hyperplasia with atypia
–	 Low-grade papillary carcinoma

Fibroadenoma and Phylloides Tumor    Sect. 1.2.15, p. 24
Fibroadenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Marked cellularity
–	 Large cohesive sheets and antler-horn-like cell clusters
–	 Apocrine metaplasia is common
–	 Nuclei with smooth borders, regular chromatin, centrally placed  

nucleoli      
–	 Large numbers of stripped epithelial-cell nuclei and bipolar  nuclei
–	 Multinucleated giant histiocytes are common
–	 Myxoid degeneration of small and large stromal fragments

–	 Nuclear polymorphism
–	 Large nucleoli
–	 Numerous isolated epithelial cells
–	 Discohesive cell clusters
–	 Loss of nuclear polarity in cell clusters

–	 Phylloides tumor
–	 Papilloma
–	 Hamartoma
–	 Pleomorphic breast adenoma

–	 Juvenile fibroadenoma

–	 Carcinoma

Phylloides Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Epithelial component as stated for fibroadenoma, in addition:
–	 Hypercellular stromal component with spindle-shaped 

fibroblastic cells polymorphous or sarcomatoid in appearance,  
but bland nuclei

–	 Marked sarcomatoid cell features  

–	 Fibroadenoma

–	 Phylloides tumor with sarcoma-like 
stromal component

–	 Malignant phylloides tumor
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Selected Benign Epithelial and Mesenchymal Breast Lesions    Sects. 1.2.16–1.2.18, p. 25
Adenomyoepithelioma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Biphasic cell pattern:
(1) 	 Large epithelial cell clusters, ductal and acinar
(2) 	 Large number of myoepithelial cells:

cohesive groups of spindle-shaped cells appearing in a  
streaming pattern enclosed in epithelial sheets, 
or as single elongated cells, 
or as naked bipolar nuclei

–	 Marked hypercellularity 
–	 Bland nuclei with fine chromatin texture
–	 Normal N/C ratio
–	 Proliferative activity with nuclear atypias – variable

–	 Pseudoangiomatous stromal hyperplasia

–	 Hamartoma

–	 Fibroadenoma
–	 Phylloides tumor 
	
Further differential diagnoses should be 
considered dependent on the dominant 
cell pattern and the degree of atypia

Lipoma  / Angiolipoma / Hibernoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Ballooned-appearing uniform lipocytes in groups of different sizes
–	 Rare individual lipocytes

–	 Branching vascular network spreading 
among lipocytes 

–	 Myxoid matrix

–	 Numerous small, densely packed fat 
droplets in the cytoplasm of lipocytes 
giving a reddish-brown staining to the 
cells, mimicking cytoplasmic granulation                            

–	 Angiolipoma

–	 Lipoma-like liposarcoma

–	 Hibernoma
–	 Granular cell tumor
–	 Apocrine lesion

Granular Cell Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular cytologic samples
–	 Single cells and loose cell clusters, uniform large cells
–	 Abundant but ill-defined fine granular cytoplasm
–	 Small, excentrically positioned nuclei
–	 Bland chromatin
–	 Inconspicuous nucleoli
–	 Occasional nuclear polymorphism and distinct nucleoli
–	 Background with granular material 

–	 Foam cells (cystic fluid)
–	 Hibernoma
–	 Apocrine carcinoma 
–	 Clear cell carcinoma
–	 Malignant melanoma

Rare Benign Breast Lesions  
Rare epithelial, cystic, and mesenchymal lesions that are occasionally observed in daily cytology practice and/or cited in the literature are listed in Sect. 1.2.19, p. 27.  
They may give rise to diagnostic confusion, leading  to an incorrect benign diagnosis or a diagnosis of malignancy, respectively.
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Section 1.3 	   
Breast: Fine-Needle Aspiration Biopsy	 –  Malignant Lesions
	

Infiltrating Ductal Carcinoma    Sect. 1.3.1, p. 56
Invasive Ductal Carcinoma: Common Type                   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cohesive cell groups, nuclear overlapping and loss of polarity
–	 Three-dimensional dense clusters mainly well defined
–	 Shoe-/boot-shaped and V-shaped clusters and single-file rows
–	 Individual cells – variable 
–	 Eccentric nuclei and triangular dense cytoplasm are common
–	 Medium-sized round to oval nuclei:

–	 Wrinkled saw-blade-like membrane
–	 Molding and cleaving
–	 Hyperchromasia or dyschromasia 
–	 Distinct nuclear clearing, grooves and inclusions – variable 

–	 Chromatin: characteristically dense and finely granular, or patternless, 
occasionally glassy or dusty 

–	 Indistinct nucleoli
–	 Cytoplasm densely structured and triangular, target-like inclusions
–	 Myoepithelial cells are absent
–	 Tumor cell necrosis is infrequent

       

–	 Pronounced nuclear clearing, grooves, 
and inclusions

–	 Patternless, glassy, or dusty chromatin

–	 Smears containing only a few single 
carcinoma cells

–	 Sclerosing adenosis 
–	 Florid benign epithelial proliferation 
–	 Actinic cell changes

–	 Keep in mind metastatic papillary  
thyroid carcinoma!

–	 Malignant lymphoma

Infiltrating Ductal Carcinoma: Monomorphic, Small-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small carcinoma cells (size of two to three erythrocytes) 
–	 Architectural and cellular criteria as listed above but usually less  

distinct
–	 Overall monomorphic cell pattern
–	 Sporadic small nucleoli

–	 Benign hyperplastic breast lesions
–	 Pilomatrixoma

–	 Low-grade DCIS
–	 Small-cell carcinoma of varied origin

Infiltrating Ductal Carcinoma, Large-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular specimen
–	 Loose aggregates of large polymorphic highly atypical cells
–	 Numerous isolated cells, mitotic activity
–	 Nuclear indentations and foldings
–	 Coarse chromatin, hyperchromasia
–	 Large nucleoli, often multiple
–	 Increased N/C ratio
–	 Bizarrely shaped cytoplasm
–	 Usually necrotic background

–	 High-grade DCIS

–	 Florid benign epithelial proliferation
–	 Nipple duct adenoma  with necrosis
–	 Lactational cell changes
–	 Actinic cell changes



1117Synopsis and Algorithms: FNAB Breast	�

Infiltrating Lobular Carcinoma    Sect. 1.3.2, p. 58
Classic Lobular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Low cellularity 
–	 Predominantly dissociated small to medium-sized tumor cells
–	 Pronounced single-file cell arrangement, lack of large tumor cell  

clusters
–	 Eccentric vesicular nuclei with molding and cleaving
–	 Tiny nucleoli
–	 Finely dispersed chromatin and/or pronounced nuclear clearing
–	 Frequent targetoid cytoplasmic inclusions
–	 Sporadic signet ring cells 

–	 Lobular carcinoma in situ

–	 Invasive ductal carcinoma

Pleomorphic Lobular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular morphology as described above, but:   
–	 Increased cellularity
–	 Enlarged cells 
–	 Pleomorphic nuclei and distinct nucleoli

–	 as stated above

Ductal Intraepithelial Neoplasia / Carcinoma In Situ (DIN/DCIS)    Sect.  1.3.3, p. 59    
Ductal Carcinoma In Situ, Low-Grade Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Monotonous population of monomorphic small- to medium-sized cells
-–	 Numerous cohesive three-dimensional cell clusters, loss of nuclear 

polarization  
–	 Few single cells
–	 Nuclei round to oval, wrinkled saw-blade-like membranes, nuclear 

molding and cleaving
–	 Indistinct nucleoli  
–	 No myoepithelial cells 

–	 Invasive ductal carcinoma  
(common or small-cell type)

Ductal Carcinoma In Situ, High-Grade Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular aspirate
–	 Polymorphic malignant cells 
–	 Dirty background with necrosis – common
–	 Apoptotic and degenerating tumor cells

–	 Invasive ductal carcinoma  
(large-cell type)

Distinction of high-grade DCIS from 
invasive ductal high-grade carcinoma is 
practically impossible by cytology
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Common and Rare Variants of Breast Carcinoma        Sects. 1.3.4–1.3.14, p. 60       
Tubular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cohesive flat sheets with lack of myoepithelial cells
–	 Focal nuclear overlapping
–	 Three-dimensional tubular structures 
–	 Nuclear changes are similar as compared to lobular carcinoma:
	 slight variation in size, irregularities of the nuclear 
	 membrane, finely dispersed chromatin, weak nuclear  
	 staining, absence of hyperchromasia
–	 Generally small nucleoli
–	 Occasionally solitary cytoplasmic vacuoles 
–	 Cell dissociation is uncommon

–	 Numerous three-dimensional tubular 
structures

–	 Benign hyperplastic breast lesions
–	 Microglandular-like breast lesions / 

microglandular adenosis

–	 Invasive ductal and papillary carcinoma 

–	 Adenoid cystic carcinoma

Papillary Carcinoma (Less Well Differentiated)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears
–	 True complex papillary fragments with fibrovascular cores
–	 Three-dimensional papilliform clusters
–	 Cells are larger than those in low-grade papillary tumors
–	 Increased N/C ratio, nuclear indentations, coarse chromatin,  

hyperchromasia
–	 Conspicuous nucleoli 
–	 Necrotic background and hemosiderophages may be present

Suggestive of Papillary Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Absence of true papillae and distinct papilliform clusters
–	 Atypical columnar cells isolated or in palisade arrangement, occurrence 

of small and large cell chains

Distinguishing between low-grade papillary carcinoma and benign papilloma; see Chap. 1.2, Sect. 1.2.14, p. 23. 

Mucinous Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Three-dimensional cell balls, flat sheets and single cells floating in thick 
mucinous material  

–	 Mucus is often concentrically condensed
–	 Occasional signet ring cells
–	 Nuclei with mild degree of atypia: vesicular, occasional nuclear grooves,  

no hyperchromasia
–	 Rare nucleoli
–	 Cells of common ductal carcinoma type  – variable

–	 Mucocele-like lesions 
–	 Fibroadenoma with excessive myxoid 

stroma!

–	 Mucinous eccrine carcinoma such as 
axillary cutaneous tumor 

Medullary Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears with unequivocal malignant epithelial cells
–	 Numerous lymphocytes and plasma cells, occasionally neutrophilic  

granulocytes
–	 Epithelial Tumor cells:

–	 Syncytial epithelial sheets and occasional clusters
–	 Large numbers of scattered tumor cells and stripped nuclei
–	 Nuclei variable in size and shape, coarse chromatin
–	 Prominent polymorphic nucleoli
–	 Cytoplasm of varying size, usually vacuolated

–	 High-grade ductal carcinoma
–	 Malignant lymphoma

–	 Lymph node in the breast affected by 
metastatic disease

–	 Intramammary reactive lymph node   
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Common and Rare Variants of Breast Carcinoma        Sects. 1.3.4–1.3.14, p. 60 (continued)       
Apocrine Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tumor cells showing abundant cytoplasm with sharply defined  
margins

–	 Variable eosinophilic granulation, usually coarse
–	 Excentrically located large, round, and vesicular nuclei  
–	 Prominent nucleoli 
–	 Foam cells from cystic areas – possible

–	 Lipid-rich carcinoma 
–	 Carcinoma with squamous differentiation
–	 Granular cell tumor

–	 In the axilla: axillary primary apocrine 
carcinoma 

Secretory (Juvenile) Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular smears
–	 Grape-like clusters composed of mucinous globular structures  

and single globuli 
–	 Sparse extracellular mucus in an otherwise clean background
–	 Lack of significant cellular atypia
–	 Occasional signet ring cells

Lipid-Rich Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large cells with abundant rounded cytoplasm (abundant fat storage)
–	 Mix of multiple, variably sized, well-defined cytoplasmic vacuoles 

unique: cytoplasmic droplets of variable size
–	 Numerous single cells, occasional cell clustering
–	 Eccentrically located nuclei, clumped or finely granular chromatin
–	 Prominent nucleoli (single or multiple)

–	 Apocrine carcinoma

Clear Cell (Glycogen-Rich) Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mixed cell pattern: clusters, loose groups, and single cells   
–	 Large cells with abundant clear cytoplasm
–	 Focally fine granular eosinophilic cytoplasm
–	 Abundant intracytoplasmic glycogen (positive PAS reaction)
–	 Nuclei are pleomorphic, hyperchromatic, and excentrically located,  

as in common breast cancer 

–	 Lipid-rich carcinoma
–	 Ductal breast carcinoma, large-cell type/

secretory 
–	 Apocrine tumors 
–	 Metastatic renal cell carcinoma 
–	 Other rare clear cell tumors

Adenoid Cystic Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell-rich sample presenting two cell types and spherical acellular 
material:

	 Small basaloid and few larger eosinophilic cells occur in tightly  
cohesive  three-dimensional cell nests. The cells are arranged around 
cores of homogeneous acellular material, background with acellular 
spheres and cylinders

–	 The cells are basically small and uniform with scant cytoplasm
–	 Minor nuclear atypia: angular membranes
–	 Numerous naked bipolar nuclei in the background

 

–	 Collagenous spherulosis
–	 Myospherulosis 

–	 Ductal carcinoma with secretory material 
–	 Cribriform carcinoma
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Common and Rare Variants of Breast Carcinoma        Sects. 1.3.4–1.3.14, p. 60 (continued)       
Metaplastic Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mixture of frank carcinoma cells and mesenchyma-like cells:   
–	 Carcinoma cells of common ductal type or large-cell type 
–	 Bland or pleomorphic spindle tumor cells with sarcomatoid fea-

tures and phagocytic activity 
–	 Atypical histiocyte-like multinucleated cells with intracytoplasmic 

vacuoles and debris
–	 Chondroid, osseous, or squamous metaplasia exhibiting varied cellular 

atypia – variable

–	 Fibromatosis
–	 Pseudosarcomatous fasciitis
–	 Phylloides tumor with epithelial atypia

–	 Pleomorphic breast carcinoma    
–	 Secondary Ca – poorly differentiated

–	 Primary and metastatic sarcoma

Squamous Cell Carcinoma of the Breast

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Densely keratinized cytoplasm
–	 Hyperchromatic dense nuclei and highly irregular nuclear membranes
–	 Coarse or patternless chromatin
–	 Large pleomorphic nucleoli
–	 Necrosis in the background

–	 Metastatic squamous cell carcinoma

Distinction of primary from metastatic 
squamous cell carcinoma is not possible 
by morphologic features alone

Carcinoma with Osteoclastic Giant Cells   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Biphasic component of atypical epithelial cells and giant cells:
–	 Epithelial component: irregular cell clusters and cell dissociation, 

mild to moderate nuclear pleomorphism
–	 Giant cells with osteoclastic features: huge cells with abundant 

cytoplasm, nuclei crowded on one side, one  conspicuous nucleo-
lus in each nucleus 

Primary Breast Carcinoma with Neuroendocrine Differentiation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Monomorphic small to intermediate cells, frequently isolated     
–	 Clustered cells: rosette-like and alveolar arrangement          
–	 Few enlarged cells with homogeneous dark-staining nuclei        
–	 Regular nuclei with mildly wrinkled contour and finely dispersed 

chromatin
–	 Indistinct rounded or plasmacytoid cytoplasm, frequently fine 
        eosinophilic granularity 
–	 Common mammary carcinoma cells – variable 

–	 Predominant uniform spindle cell pattern

–	 Dominant small-cell pattern  
(oat cell type)

–	 Metastatic endocrine cancer

–	 Mesenchymal lesion

–	 Metastatic small-cell carcinoma  
(mainly lung) 

–	 Metastatic Merkel cell carcinoma

Inflammatory Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Paucicellular FNA specimen
–	 Cytologic findings of invasive ductal carcinoma: usually large  

pleomorphic tumor cells
 

A conclusive cytologic diagnosis is only 
possible considering the characteristic 
clinical features
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Common and Rare Variants of Breast Carcinoma        Sects. 1.3.4–1.3.14, p. 60 (continued)       

Paget Disease (Microscopic Description Applies to Scrape Specimens)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Sparsely isolated large pleomorphic cells
–	 Nuclei with pronounced irregularities
–	 Coarse chromatin, hyperchromasia
–	 Irregular prominent nucleoli
–	 Distinctly outlined cytoplasm, clear or densely structured 
–	 Possibly detritus material

–	 Smears with abundance in tumor cells

–	 Malignant melanoma 

–	 Bowen disease 

Other sporadic carcinomas are listed in Sect. 1.3.14.3, p. 65.  

Malignant Lymphoma and Myeloid Lesions        Sect. 1.3.15, p. 65  
Non-Hodgkin Lymphoma, high-grade

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large number of pleomorphic single tumor cells as well as loose cell 
groups and dense clusters 

–	 Irregular nuclei: indentations, coarse chromatin, hyperchromasia 
–	 Pleomorphic nucleoli 
–	 Variable cytoplasm as to size and density
–	 Variable admixture of small to medium-sized bland and atypical lym-

phoid cells

–	 Basophilic/cyanophilic tumor cell  
cytoplasm with small vacuoles   

–	 large numbers of starry-sky cells

–	 Large clear cytoplasm and
–	 Multilobated nuclei	

–	 Breast carcinoma, large-cell type

–	 Malignant melanoma 
–	 Sarcoma

–	 Suggesting Burkitt lymphoma

–	 Suggestive of multilobated B-NHL 
–	 Suggestive of T-cell NHL 
–	 Suggestive of HRS cells indicating Hodg-

kin lymphoma

Non-Hodgkin Lymphoma, Mixed Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity
–	 Atypical  lymphocytic population 
–	 Small lymphocytes, plasmacytoid elements, and large numbers  

of immature, blastoid cells
–	 Histiocytes

–	 Hodgkin and Reed-Sternberg cells (HRS)

–	 Pseudolymphoma of the breast 
–	 Hyperplasia of intraglandular lymphatic 

tissue

–	 Hodgkin lymphoma

Myelogenic Sarcoma, Immature and Blastic Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Numerous large atypical cells
–	 Mostly lobated or histiocytoid clear nuclei
–	 Cytoplasm vacuolated or granular
–	 Myeloid precursor cells
–	 Immature granulocytes

–	 Trilineage hematopoietic cell proliferation 
consisting of precursor cells, immature 
cells, and mature cells of erythropoiesis, 
granulopoiesis and megakaryopoiesis

–	 NHL , large-cell type

–	 Undifferentiated carcinoma
–	 Malignant melanoma

–	 Mature variant of myelogenic sarcoma

–	 Extramedullary hemopoiesis
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Malignant Mesenchymal Lesions
A list composed of selected tumor entities with their morphologic and immunocytochemical properties together with differential diagnostic options is given  
in Sect. 1.3.16, p. 67. 

Metastatic Cancers
Differential diagnostic considerations are offered in each section of the current Chap. 1.3. The most important immunoreactions and immunopanels to distinguish  
metastatic lesions from primary breast cancer are listed in Sect. 1.3.17, p. 68.

Section 1.4 	   
Breast: Nipple Discharge

Microscopic Features in correlation with the Etiology of the Lesion    Sect. 1.4.3, p. 97
Bland Smear, Occurring Together with Both Benign and Malignant Breast Disorders

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Proteinaceous background
–	 Acellular smear 

–	 Or a few foam cells 
–	 And/or a few bland ductal cells, dispersed or tightly clustered        

Duct Ectasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 A large amount of proteinaceous material 
–	 Background with cellular debris – variable
–	 Large numbers of activated foam cells, occasionally multinucleated 
–	 Few bland duct cells 

 –	 True cystic lesion

Galactorrhea

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Background material: abundant lipoproteinaceous material,  
and masses with clear droplets of varying size 

–	 Numerous foam cells 
–	 Epithelial cells are sparse or absent

 

Infection / Inflammation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Varying number of neutrophilic granulocytes 
–	 Foam cells and macrophages may be present

  –	 Purulent discharge with detritic  
neutrophils –	 Abscess
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Microscopic Features in correlation with the Etiology of the Lesion    Sect. 1.4.3, p. 97
(continued)
Benign and Low-Grade Proliferative Lesions Presenting with an Almost Identical Cytologic Pattern:
Benign Florid Ductal Epithelial Hyperplasia / Proliferative Breast Disease With Atypia / Intraductal Papilloma  /  
Low-Grade Papillary Carcinoma / Low-Grade DCIS

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hemorrhagic and inflammatory background – variable
–	 Varied cellularity
–	 Tight papilliform clusters and single cells
–	 Mild cellular atypia
–	 Cleaved and wrinkled nuclei
–	 Small nucleoli are common  
–	 Apocrine cells may be present

–	 invasive breast carcinoma monomorphic 
subtype (ductal or lobular variant)

Malignant High-Grade Lesions Presenting with an Almost Identical Cytologic Pattern:
Poorly Differentiated Ductal Intraepithelial Neoplasia / High-Grade, Comedo-Type Invasive Ductal Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Variable background, usually hemorrhagic and necrotic
–	 Enlarged pleomorphic cells, individual or in discohesive groups
–	 Generally strong cellular degeneration
–	 Pleomorphic nuclei grooved and folded, hyperchromatic
–	 Coarse chromatin
–	 Prominent irregular nucleoli
–	 Calcifications may be present

 

Discharge from Lactiferous Ducts   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Squamous cells
–	 Squamoid detritus
–	 Histiocytic giant cells
–	 Variable number of neutrophils

–	 Squamous cells with regressive and 
regenerative changes: 
irregular amphophilic or keratinized 
cytoplasm, small pleomorphic and dark 
nuclei

–	 Squamous cell carcinoma

Paget Disease see Chap. 1.3‚ Sect. 1.3.14.2, p. 65.  
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Chapter  2  Respiratory Tract and Mediastinum

Section 2.1 	  –  Normal and Abnormal Cells 
Respiratory Tract:	 –  Granulomatous and Infectious Diseases 
FNAB and Exfoliative Cytology	

Normal Cytology and Benign Cellular Components (Selected Entities)    Sect. 2.1.3, p. 110
Superficial Squamous Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small pyknotic nuclei
–	 Broad orangeophilic cytoplasm	  

Intermediate  Squamous Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Round to oval monomorphic nuclei with smooth membrane and fine 
loose chromatin

–	 Low N/C ratio
–	 Thin cyanophilic cytoplasm

Columnar Bronchial Epithelial Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Column-shaped cells ending in a tail; the other pole of the cytoplasm 
ends in a terminal plate with their anchored cilia

–	 The nuclei are displaced toward the cytoplasmic tail; they are round to 
oval with a smooth outline

–	 Loose chromatin texture 
–	 Small nucleoli 

Bronchial Goblet Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Molded or flattened nuclei, displaced to the cell periphery       
–	 The mucoid inclusions stain light-pink and are lucent (Pap stain)

Basal/Parabasal Cells and Reserve Cell Hyperplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Extremely small cells, smaller than small lymphocytes, round to polygo-
nal shape

–	 Small and densely structured rim of cytoplasm, often polygon-shaped 
similar to bronchial metaplastic squamous cells

–	 Tiny homogeneous nuclei, deep-dark staining 
–	 Cells are usually grouped in cohesive sheets of variable size

–	 Small-cell carcinoma
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Normal Cytology and Benign Cellular Components (Selected Entities)    Sect. 2.1.3, p. 110
(continued)
Alveolar Macrophage

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large polyhedral cells, frequent bi- and multinucleated
–	 Nuclei excentric and typically bean-shaped
–	 Loose thinly dispersed chromatin
–	 One or multiple small but distinct nucleoli
–	 Abundant and foamy cytoplasm
–	 Various types of phagocytized material

–	 Numerous sharply outlined small and 
large cytoplasmic vacuoles

–	 Lipid pneumonia

–	 Adenocarcinoma 
–	 Liposarcoma

Epithelioid Histiocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mononucleated elongated histiocytoid elements
–	 Typically elongated nucleus with one end broader than the other
–	 Nuclei with bland chromatin and characteristic configuration

–	 Variable cell, nucleus, and nucleolus size 
dependent on the cell activity

–	 Heavily activated epithelioid cells

–	 Heavily activated rounded epithelioid 
cells, densely aggregated 

–	 Langerhans cells

–	 Clear cell carcinoma

Langhans-Type Giant Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Histiocytic giant cells with multiple elongated epithelioid nuclei, 
frequently horseshoe-like crowded together at the periphery  
of the cytoplasm	

–	 Rare cytoplasmic asteroid bodies

 

Abnormal and Atypical Epithelial Cells    Sect. 2.1.4, p. 112    
Squamous Metaplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Monomorphic polygon-shaped immature squamous cells in monolay-
ered cobblestone arrangement

–	 Dense cyanophilic cytoplasm, sharply outlined
–	 Perinuclear halo
–	 Nuclear structure usually dense and patternless, smooth membranes, 

frequent karyopyknosis, light-blue or gray coloring (in Pap-stain), 

–	 Larger metaplastic squamous cells may 
show mild keratinization 

Atypical Squamous Metaplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Basic cell pattern as stated above, but
–	 Increased N/C ratio
–	 Nuclei are irregularly outlined showing granular chromatin,  

hyperchromasia and nucleoli
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Abnormal and Atypical Epithelial Cells    Sect. 2.1.4, p. 112 (continued)    
Mild Reactive Hyperplasia: Respiratory Cells (Bronchial, Terminal Bronchiolar) and Alveolar Lining Cells    

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Variants of cell aggregation:
–	 Cohesive cell clusters with regularly arranged cells
–	 Small clusters with monolayered cells 
–	 Large papilliform clusters with tightly packed cells  

(so-called Creola bodies)
–	 Typical: cytoplasmic and nuclear molding of adjoining cells
–	 Pale and reticular nuclei, inconspicuous irregularities	        
–	 Nucleoli enlarged but uniform and rounded
–	 Often highly vacuolated and mucus producing cytoplasm
–	 Focal preservation of ciliated respiratory cells

–	 Bronchioloalveolar carcinoma

–	 Adenocarcinoma (primary and meta-
static)

Severe Reactive Hyperplasia: Respiratory Cells (Bronchial, Terminal Bronchiolar) and Alveolar Lining Cells      

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 The cells are considerably enlarged as compared to their normal coun-
terparts

–	 N/C ratio normal or slightly increased
–	 Loose or tight cell clusters with irregular cell arrangement, loss of 

nuclear polarization,  overlapping of cells and nuclei
–	 Three-dimensional papilliform or acinar cell groups – variable,  

cells show centroacinar nuclear clustering and clear and vacuolated 
cytoplasm protruding to the periphery. The contour of the clusters is 
sharply delineated or knobby

–	 Nuclear outlines are smooth or molded and cleaved – variable
–	 Loose or fine stippled chromatin, coarse clusters may occur
–	 Nucleoplasm may be clear or deep blue in color
–	 Significantly enlarged nucleoli, often pleomorphic, multiplicity is 

frequent
–	 Terminal plates and cilia are hardly ever observed
–	 Atypical squamous metaplasia – variable

–	 N/C ratio and nuclear staining quality 
covering a wide range, combined with 
numerous scattered hyperplastic cells 

–	 Bronchioloalveolar carcinoma

–	 Adenocarcinoma (primary and  
metastatic)

–	 Malignant lymphoma
–	 Melanoma

Cellular Response to Irradiation and Chemotherapy: Respiratory Cells (Bronchial, Terminal Bronchiolar) and Alveolar Lining Cells   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Strongly enlarged atypical cells
–	 Frequent multinucleation
–	 N/C ratio more or less in normal range
–	 Pleomorphic nuclei showing frequent indentations and grooves
–	 Chromatin texture: fine and coarse granules and thin strands  

separating empty nuclear areas from each other
–	 Sharply demarcated nuclear vacuoles 
–	 Macronucleoli
–	 Cytoplasmic vacuoles – numerous and prominent

 

–	 Malignant neoplasia

Endogenous and Exogenous Noncellular Components, and Nonhuman Cellular Components
Their morphology, differential diagnosis, and implications are discussed in Sect. 2.1.5, p. 115.
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 Granulomatous and Infectious Diseases         Sect. 2.1.6, p. 116
Sarcoidosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Epithelioid cells crowded together and interspersed with small  
lymphocytes

–	 Cell detritus is exceptional

–	 Tuberculosis

–	 Epithelioid granulomatosis   

Tuberculosis  /  Atypical Mycobacteriosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Elongated notedly slender epithelioid cells
–	 Thinly elongated nuclei, frequently pyknotic
–	 Caseous necrosis – fine and coarse granules in an opaque background

–	 Nonspecific granulomatous process 
–	 Chronic inflammation
–	 Peritumoral reaction

–	 Necrotic malignant tumor

Nonspecific Viral Cell Alterations 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Enlarged cells and enlarged hyperchromatic nuclei 
–	 Bland chromatin texture 
–	 Prominent nucleoli
–	 Normal N/C ratio
–	 Occasional multinucleation and nuclear inclusions
–	 Nuclear irregularities – variable

–	 Ciliocytophthoria   

–	 Adenocarcinoma  

–	 Tumor necrosis

Herpes Simplex Virus Infection

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Bronchial epithelial cells enlarged and rounded, mono-  
or multinucleation, distinct small cytoplasmic rim 

–	 Nuclei with characteristic ground-glass texture and/or eosinophilic 
inclusions

–	 Frequent nuclear molding
–	 Granular chromatin condensation at the nuclear periphery

–	 Cancer cells

Cytomegalovirus Infection

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Striking enlargement of cells containing a huge nucleus
–	 Nuclei with a single deep basophilic inclusion exhibiting  

inhomogeneous areas; the inclusions are surrounded by a clear halo 
(owl eye appearance),

–	 Condensed chromatin compressed against the nuclear membrane 
showing a pearl necklace-like configuration

–	 Intracytoplasmic, orangeophilic inclusions – variable

–	 Exceptional multinucleated giant cells 
with virus-induced changes

–	 Cancer cells
 

Respiratory Syncytial Virus Infection

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Syncytial cell aggregates of enormous size
–	 Intracytoplasmic deeply stained inclusions with clear halos

Measles

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large multinucleated giant cells
–	 Tiny cytoplasmic and nuclear inclusion bodies
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 Granulomatous and Infectious Diseases         Sect. 2.1.6, p. 116 (continued)
Candida Albicans Infection 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Round to oval yeast cells: single, in dyads, and forming long chains  
(referred to as pseudohyphae)

–	 Accompanying purulent infiltrate

Aspergillosis  /  Aspergilloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Uniformly wide, and septate hyphae with rectangular branching
–	 Accompanying purulent infiltrate – variable

–	 Eosinophilic granulocytes (in exfoliative 
cytologic samples)

–	 Allergic bronchopulmonary  
aspergillosis

Mucormycosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hyphae with similar morphology as compared to Aspergillus
–	 Branching of the hyphae at 90°, but mind the difference:  

hyphae are nonseptate varying greatly in width
–	 Presence of conidiophores
–	 Usually pronounced neutrophilic infiltrate and detritus

 

Pneumocystis jirovecii (carinii)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tiny spherical organisms (4–5 µm in diameter): 
the capsule is smooth and darkly stained, focal thickenings of the 
capsule

–	 Disintegrated cysts are deeply grooved, crescent shaped, or crinkled     

–	 Cysts presenting as a dense, foamy mass 
are easily recognized	

–	 Scattered organisms and small  
numbers of organisms can be  
detected only with special stains !

–	 Degenerating or washed out erythro-
cytes

 
–	 Yeast-form fungi (Candida, Histoplasma) 
–	 Other organisms

References concerning cytodiagnosis of pulmonary parasitic infections are indicated in Sect. 2.1.6.4, p. 118.
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Section 2.2 	  –  Tumor-Like Lesions 
Respiratory Tract:	 –  Benign Tumors 
FNAB and Exfoliative Cytology	 –  Malignant Tumors

Benign Tumors and Pseudotumorous Lesions of the Lung (Selected Entities)     
Sect. 2.2.1, p. 134
Squamous Cell Papilloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Regular squamous cells of superficial and intermediate type
–	 Small basal cells may be present 
–	 Nonkeratinizing squamous cells arranged in regular groups
–	 Minor cytoplasmic and nuclear irregularities – variable   

–	 Koilocytosis may be present    

–	 Distinct cytoplasmic and nuclear  
irregularities

 

–	 Squamous cell carcinoma

Mucinous Glandular Adenoma  /  Papilloma  /  Cystic Lesions 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Dissociated and/or clustered cells:
–	 Benign mucus-producing cells
–	 Goblet cells
–	 Squamous cell component – variable

–	 Chondromyxoid background  

–	 Low-grade mucoepidermoid carcinoma

–	 Pulmonary hamartoma

Pulmonary Hamartoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Mesenchymal components:
–	 Fibrous tissue
–	 Fibromyxoid stroma
–	 Chondroid masses
–	 Smooth muscle cells and lipomatous tissue – sporadic
Epithelial components:
–	 Columnar cells ciliated and non-ciliated 
–	 Mucin producing cells – variable 
–	 Cellular atypia and detritus possible  

–	 Predominant chondroid tissue

–	 Predominant epithelial cells

–	 Stellate cells scattered in a fibromyxoid 
background 

–	 Costochondral or bronchial cartilage
–	 Chondroma 
–	 Other tumors with a distinct cartilage 

component

–	 Low-grade epithelial tumor 
–	 Mucinous cystadenoma 
–	 Adenocarcinoma

–	 Peritumoral fibrosis
–	 Pseudotumor 
–	 Low-grade spindle cell tumor 



1130 Synopsis and Algorithms

1
2

18

Benign Tumors and Pseudotumorous Lesions of the Lung (Selected Entities)     
Sect. 2.2.1, p. 134 (continued) 
Granular Cell Tumor 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Usually abundant tumor cells (both in exfoliative and FNAB samples)
–	 Uniform large cells showing ill-defined borders and abundant, finely 

granular cytoplasm
–	 The fragile cells occur singly or grouped
–	 The nuclei are small and may be eccentrically positioned
–	 Bland granular chromatin
–	 Inconspicuous nucleoli
–	 Granular background material

–	 Foamy alveolar macrophages
 
–	 Low-grade oxyphilic lesions primary or 

metastatic 

–	 Malignant melanoma

Primary Lung Teratoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Pattern of common cystic lesions comprising mature squamous cells

–	 Atypical squamous cells   

–	 Metastasis of an extrapulmonary 
germ cell tumor, e.g., after successful 
therapy of the remote primary tumor 

–	 Squamous cell carcinoma

Clear Cell Sugar Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Polygonal and spindle-shaped cells: 
either solitary or arranged in irregular cohesive clusters

–	 Low N/C ratio,	         
–	 Oval to elongated nuclei with bland features comprising finely  

dispersed chromatin and smooth contours 
–	 Stripped nuclei are frequent
–	 Abundant cytoplasm, vacuolated and granular (glycogen!)    
–	 Delicate small vessels transgressing cell clusters

–	 Clear cell carcinoma, both lung primary 
and metastases from many remote 
organs

–	 Mesenchymal tumor

Pulmonary Oncocytoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Round to ovoid cells
–	 Granular and eosinophilic cytoplasm or condensed deeply eosinophilic 

stained cytoplasmic body        
–	 Small bland nuclei

–	 Oncocytic carcinoid
–	 Metastatic renal cell carcinoma, granular 

cell type and chromophobe type

Amyloid Tumor 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Amorphous pale protein masses
–	 Congo-red stain positivity and apple-green birefringence   
–	 Lymphoid infiltrate and foreign body giant cells – variable

Endometriosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Usually highly cellular smears 
–	 Glandular cells occur in sheets, syncytial clusters, and tubular forma-

tions
–	 Small to medium-sized cells 
–	 Distinct nuclear wrinkled membranes 
–	 Granular and evenly distributed chromatin
–	 Usually inconspicuous nucleoli
–	 Scant cyanophilic cytoplasm

–	 Low-grade adenocarcinoma  
(primary or metastatic)



1131Synopsis and Algorithms: Respiratory Tract, FNAB and Exfoliative Cytology	�

Benign Tumors and Pseudotumorous Lesions of the Lung (Selected Entities)     
Sect. 2.2.1, p. 134 (continued) 
Basic cell pattern Particular and/or additional features Differential diagnosis or possible 

diagnostic pitfall 

–	 Hemorrhagic background
–	 Hemosiderin-laden macrophages 
–	 Detritus  

–	 Aggregates of fusiform stromal cells
–	 Nuclei of stromal cells exhibiting crowd-

ing and overlapping

–	 Activated epithelial cells and/ or  
decidualized stromal cells

–	 Hemorrhagic infarct of the lung
–	 Granulomatosis

–	 Granulomatosis
–	 Stromal neoplasia

–	 Epithelial neoplasia 

Inflammatory Pseudotumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Proliferation of spindle cells and histiocytes
–	 Small and large stromal fragments – variable
–	 Reactive cell changes and atypias – variable
–	 Varying numbers of lymphoid cells and plasma cells

–	 Various spindle cell lesions, benign and 
malignant

 

 Malignant  Tumors of the Lung    Sect. 2.2.2, p. 138  
In-Situ Squamous Cell Carcinoma (SCC) 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Single small cells of round to oval shape
–	 The nuclei exhibit obvious malignant features:

–	 Dense granular chromatin structure
–	 Hyperchromasia
–	 Irregularity of the membrane

–	 Nucleoli – variable
–	 Most of the cells show densely keratinized cytoplasm  
–	 Notably increased N/C ratio
–	 Rare necrosis and inflammatory infiltrates

–	 Invasive SCC

–	 Primary SCC of the oropharyngeal 
region

Invasive Keratinizing SCC  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells are obviously malignant including:
	 Extreme cellular polymorphism,  varied cytoplasmic shape,    
	 typical tadpole cells
–	 N/C ratios from extremely high to extremely low            
–	 Marked nuclear hyperchromasia
–	 Homogenized or clumped chromatin, often nucleoplasmic clearing
–	 Rarely visible nucleoli
–	 Cytoplasm:
	 Intense eosinophilia and orangeophilia or deep cyanophilic staining, 

hyaline appearance and concentric lamination, occasional keratin 
pearls and intercellular bridges

–	 Neoplastic cells occur singly and in loose groups, tissue fragments are 
commonly encountered in FNABs and brushings

–	 Usually tumor necrosis and a sanguineous smear background

–	 Severely degenerated atypical  
metaplastic squames

–	 Squamous metaplasia with atypias/ 
dysplasia

–	 Malignant squamous cells may  
occasionally mimic plant cells 
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 Malignant  Tumors of the Lung    Sect. 2.2.2, p. 138 (continued)  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Predominance of small, round SCC cells

–	 Highly elongated slender malignant 
squamous cells  

–	 Small, deep-stained nuclei with smooth 
contour

–	 Eosinophilic cytoplasm

–	 Predominance of degenerating malig-
nant squames  

–	 In-situ SCC

–	 Benign mesenchymal cells
–	 Smooth muscle fibers

–	 Benign or malignant squamous cells 
with severe actinic change

SCC with Clear Nuclei 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large squamous cells exhibiting:
–	 Broad lucid cytoplasm  with hyaline appearance eosinophilic or 

cyanophilic staining
–	 Pale vesicular nuclei showing inconspicuous chromatin texture,  

variably sized nucleoli, and indistinct membrane irregularities
–	 Necrosis is usually not pronounced

–	 Benign regenerative squamous cells

–	 Primary SCC in the oropharyngeal 
area

Poorly Differentiated SCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Keratinized tumor cells are sparse or completely absent
–	 Cyanophilic cytoplasm is sharply outlined, dense, and concentrically 

structured,  varying irregular cytoplasmic vacuolization
–	 Pleomorphic nuclei with pronounced irregular outlines, indentations 

and cleaving
–	 Irregularly distributed and coarsely clumped chromatin
–	 Conspicuous polymorphous nucleoli
–	 Marked necrotic debris

–	 Proliferative bronchial/alveolar epithelial 
cells 

–	 Proliferative cells of histiocytic origin

–	 Poorly differentiated adenocarcinoma 
–	 Large-cell undifferentiated carcinoma

–	 Mesothelioma (undifferentiated  
epithelial or sarcomatoid type)

–	 Secondary neoplasms: transitional cell 
Ca, amelanotic melanoma, large cell 
lymphoma

SCC, Small-Cell Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small tumor cells with properties of malignant squamous cells
–	 Nuclei with coarse chromatin and prominent nucleoli
–	 Conspicuous cytoplasm, elongated and sharply outlined
–	 Occasional intercellular bridges, only visible in loose tumor cell 

sheets and clusters  

–	 Obvious squamous differentiation is 
absent

–	 Tumor composed of small-cell carcinoma 
and SCC

–	 True small-cell pulmonary or metastatic 
carcinoma
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 Malignant  Tumors of the Lung    Sect. 2.2.2, p. 138 (continued)  
Adenocarcinoma, Conventional Type 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Both single cells and clusters
–	 Syncytial cell groups, compact balls, true acini, or papillary fragments,  

possibly groups with radiating flower petal pattern
–	 Eccentrically placed nuclei, vesicular, variably lobulated, the nuclear 

membranes exhibit varied irregularities
–	 Chromatin finely granular or powdery, regularly dispersed
–	 One centrally placed macronucleolus
–	 Cytoplasm extremely variable in structure and size:
	 Homogeneous, or foamy or vacuolated,   huge vacuoles 
	 may lead to an eccentric position  of the nucleus
–	 Cytoplasmic mucus inclusion – variable

Well-differentiated pulmonary  
adenocarcinoma:
–	 Monomorphic tumor cell pattern
–	 Minor nuclear atypia

Poorly differentiated pulmonary  
adenocarcinoma:    
–	 Pleomorphic tumor cells
–	 Marked cell dissociation
–	 Tumor necrosis

Mucinous pulmonary adenocarcinoma
–	 Pronounced mucinous features  

 

–	 Reactive-regenerative bronchial/alveolar 
epithelium

–	 Bronchioloalveolar carcinoma

–	 Large-cell cancer, primary and metastatic  
such as nonkeratinizing SCC, undifferen-
tiated carcinoma, amelanotic melanoma, 
large-cell lymphoma

–	 Carcinomas of salivary gland type  
(bronchial gland origin)

–	 Metastatic mucinous cancer

Papillary Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Papillary fragments, fibrovascular cores
–	 Epithelial layer composed of  low-columnar cells, or  tall polygonal to 

columnar cells. Varied cellular atypia.
–	 Mucin production – variable

–	 Bronchioloalveolar carcinoma

Bronchioloalveolar Carcinoma (BAC)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell groups and sparse single cells
–	 Small to medium-sized uniform cells
–	 Tightly packed spherical or papilliform clusters, flat sheets,  

and radiating flower-petal pattern
–	 Distinct depth of focus for the cells arranged in three-dimensional 

clusters, lack of nuclear overlapping
–	 Round to oval nuclei, extremely uniform in size: nuclear grooves  

are common, occasional cytoplasmic invaginations
–	 Powdery/fine granular, evenly distributed chromatin     
–	 Indistinct nucleoli (with exceptions)
–	 Cytoplasm varies in volume from modest to abundant:
	 homogeneous, granular, foamy, or coarsely vacuolated
–	 Clean background in cytologic preparations

–	 Occasional psammoma bodies 

–	 Clear nuclei
–	 Marked nuclear grooves and vacuoles
–	 Distinct fine granular, powdery, evenly 

distributed chromatin

–	 Only few scattered BAC cells

–	 Pronounced regenerative bronchiolar/ 
alveolar epithelium       

–	 Low-grade mucoepidermoid carcinoma
–	 Papillary carcinomas – primary and 

metastatic
–	 Metastatic adenocarcinoma 

–	 Particular metastatic carcinomas such
	 as breast cancer, clear cell renal cell carci- 
	 noma, well-differentiated papillary tran-

sitional and papillary thyroid carcinoma      

–	 Activated histiocytes/ macrophages
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 Malignant  Tumors of the Lung    Sect. 2.2.2, p. 138 (continued)  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

BAC of mucinous type:
–	 Numerous mucus producing cells

Poorly differentiated BAC:
–	 Polymorphic tumor cells

–	 Mucinous cell hyperplasia

–	 Primary poorly differentiated adenocar-
cinoma of common type

–	 Metastatic adenocarcinomas

Large-Cell Undifferentiated Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Preponderance of very large single cells, occasionally tumor cells  
in a syncytial arrangement 

–	 Giant cells	    
–	 High N/C ratio
–	 Highly abnormal nuclear contour, cleaved and lobulated
–	 Irregularly dispersed chromatin as strands and clusters
–	 Hyperchromatic or pale parachromatin
–	 Large and pleomorphic nucleoli varying from cell to cell
–	 Cytoplasm is frequently ill defined and variably stained
–	 Tumor necrosis

–	 Cell changes due to chemotherapy/ 
irradiation

–	 Metastatic undifferentiated carcinoma

–	 Mesothelioma (undifferentiated  
epithelial or sarcomatoid type)

–	 Amelanotic melanoma
–	 Sarcoma
–	 Large-cell lymphoma 

Adenosquamous Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Tumor composed of two different cell types:
–	 Malignant squamous cells with keratinization
–	 Adenocarcinoma cells with mucin secretion

 

Small-Cell Carcinoma, Oat Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tumor cells 1.5 to 2 times the size of a lymphocyte
–	 Tumor cells individually distributed or arranged in small tight clusters, 

or in linear single-file pattern
–	 Round nuclei with wrinkled membrane or nuclei with extremely  

irregular shape and outline
–	 Very dense and evenly distributed salt and pepper chromatin
–	 Hyperchromasia or dyschromasia
–	 Nucleoli are usually absent or inconspicuous
–	 Cytoplasm as thin cyanophilic rim
–	 Intercellular molding of cells and nuclei and nuclear compression
–	 Apoptosis and tumor necrosis are frequent

 

–	 Basal cell hyperplasia

–	 Carcinoid tumor
–	 Merkel cell carcinoma

Small-Cell Carcinoma, Intermediate Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same basic cytologic features as stated for oat cell tumor type  
as to  nuclear shape, nuclear outline, chromatin texture, and staining 
properties but:  
–	 Slightly enlarged cells  
–	 Conspicuous nucleoli
–	 Distinct cytoplasmic body, often elongated

–	 Distinct fusiform cell pattern

–	 Poorly differentiated nonkeratinizing 
SCC of small-cell variant

–	 Malignant lymphoma  
–	 Carcinoid tumors

–	 Varied spindle cell tumors such as 
spindle cell SCC, benign or malignant 
stromal tumor, non pigmented spindle 
cell melanoma, spindle cell carcinoid 
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 Malignant  Tumors of the Lung     Sect. 2.2.2, p. 138 (continued)  
Carcinomas of the Salivary Gland Type       

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

The basic cytologic features of these tumors are briefly discussed in 
Sect. 2.2.2.7, p. 146, and described in detail in Sect. 5.1.5, p. 414.

–	 Adenoid cystic carcinoma

–	 Mucoepidermoid carcinoma, low grade

–	 Mucoepidermoid carcinoma, high grade

–	 Well-differentiated adenocarcinomas of 
the lung

–	 Carcinoid (endocrine tumors composed 
of a pure epithelial small-cell component)

–	 Mucin-producing adenocarcinomas with 
cribriform pattern

–	 Mucus gland adenoma
–	 Bronchioloalveolar carcinoma
–	 Mucinous adenocarcinomas – primary 

and metastatic

–	 Adenosquamous carcinoma, SCC

Lung Metastasis: Breast Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small to medium-sized fairly monomorphic tumor cells
–	 Nuclei with irregular shape and deep grooves 
–	 Fine granular and pale chromatin
–	 Inconspicuous nucleoli
–	 Single-file tumor cell arrangement

–	 Bronchioloalveolar carcinoma

–	 Other secondary carcinomas with 
akin nuclear features such as  papil-
lary carcinoma of the thyroid, renal cell 
carcinoma, and others

Lung Metastasis: Colon Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Malignant cells with distinct columnar shape arranged in small  
and large tightly palisaded clusters

–	 Hyperchromatic and coarsely structured nuclei
–	 Frequent pleomorphic tumor cell detritus 

–	 Papillary adenocarcinoma of the lung

Lung Metastasis: Poorly Differentiated Transitional Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large cells with pleomorphic nuclei
–	 Large nucleoli
–	 Dense cyanophilic cytoplasm, vague concentric lamellation may occur
–	 Pronounced necrotic debris

 

–	 Poorly differentiated, nonkeratinizing 
SCC (primary and metastatic)

–	 Secondary high-grade cancer

Lung Metastasis: Adenocarcinoma of the Prostate

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Monomorphous, medium-sized to large tumor cells
–	 Distinctive round nuclei
–	 Single pronounced nucleolus
–	 Evenly distributed granular chromatin
–	 Regular tumor cell arrangement 

–	 Atypical carcinoid
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 Malignant  Tumors of the Lung    Sect. 2.2.2, p. 138 (continued)  

Lung Metastasis: Amelanotic Malignant Melanoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large undifferentiated tumor cells, rare cell clustering
–	 Pleomorphic nuclei, nuclear inclusions, clumped chromatin
–	 Huge nucleoli
–	 Cytoplasm: variable in size

–	 Poorly differentiated SCC 
–	 Poorly differentiated adenocarcinoma 
–	 Undifferentiated lung carcinoma

–	 Nonepithelial cancer / mesothelioma
–	 Large-cell lymphoma

Lung Metastasis: Pigmented Malignant Melanoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same basic cytologic features as stated above
–	 Intracytoplasmic melanin pigment 

–	 Atypical carcinoid tumor – with melanin 
production 

Lung Metastasis: Sarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large undifferentiated tumor cells
–	 Pleomorphic nuclei and nucleoli
–	 Varied chromatin patterns
–	 Cytoplasm : variable, often elongated and spindle-shaped

 
–	 Tight tumor cell clustering

–	 Primary pulmonary sarcoma

–	 Spindle cell carcinoma of lung

–	 Sarcomatoid type mesothelioma

–	 Undifferentiated carcinoma  
(primary or secondary) !

Other rare primary tumors of the lung and malignant lymphoid/myelogenic tumors are discussed in Sects. 2.2.2.8, p. 146, and 2.2.2.9, respectively, p. 147.

Neuroendocrine Lung Tumors    Sect. 2.2.3, p. 149
Typical Carcinoid and Tumorlet  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Uniformity of neoplastic cells throughout the smear
–	 Tumor cells appear singly, in loose sheets or in three-dimensional  

cohesive clusters
–	 Numerous cell clusters with acinar and rosette cell formation- 

Occasionally nests of small spindle cells
–	 Round to ovoid shaped small to medium-sized cells and nuclei 
–	 Variable N/C ratio
–	 Occasional greatly enlarged tumor cells
–	 Nuclei are usually eccentrically located giving the cell a plasma cell-like 

appearance
–	 Fine granular chromatin pattern, inconspicuous nucleoli
–	 Medium-sized rim of fine granular basophilic or eosinophilic cytoplasm  
–	 Very few mitoses, necrosis is absent

–	 Numerous isolated monomorphous 
tumor cells

–	 Single-file cell arrangement of the tumor 
cells exhibiting small cytoplasmic rims  

–	 Adenoid cystic carcinoma lacking hya-
line globules

–	 Metastatic monomorphic small cell 
adenocarcinomas (e.g., from the breast)

–	 Low-grade non-Hodgkin lymphoma

–	 Small-cell lung carcinoma

Cells of tumorlets: very uncommon in cytologic samples
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Neuroendocrine Lung Tumors    Sect. 2.2.3, p. 149    (continued)
Atypical Carcinoid

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same cytological features as listed above, but:
–	 Pronounced cellular polymorphism
–	 Cells more frequently spindle-shaped
–	 Nuclei more irregular in shape, occasionally molded
–	 Coarse chromatin
–	 Hyperchromasia 
–	 Distinct nucleoli
–	 Common mitotic figures and necrosis

–	 Cytoplasmic melanin inclusions  
(uncommon)

 
–	 Single-file cell arrangement of the tumor 

cells and tight clustering

–	 Squamous cell carcinoma, small-cell  
variant 

–	 Adenocarcinoma
–	 Mucoepidermoid carcinoma lacking 

mucus production 
–	 Prostatic carcinoma, small-cell type 

–	 Mesenchymal neoplasms
 
–	 Amelanotic melanoma of small spindle 

cell type

–	 Plasmacytoid malignant non-Hodgkin 
lymphoma

–	 Paraganglioma, small-cell, epitheloid 
type

–	 Pigmented melanoma of small spindle 
cell type

–	 Small-cell lung carcinoma, intermediate 
cell type

Large-Cell Neuroendocrine Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hypercellular smears
–	 Tumor cells of medium to large size, numerous single tumor cells and 

stripped nuclei	   
–	 Three-dimensional  tumor cell clusters, focally peripheral palisading, 

and occasionally rosette-like formations
–	 Giant cells – variable
–	 Pleomorphic nuclei with irregular contours, frequent molding 
–	 Fine or coarse granular chromatin
–	 Usually single and prominent nucleoli
–	 Cytoplasmic bodies varying in size, occasional granulation
–	 Apoptosis, necrosis, and mitotic figures are common

–	 Poorly differentiated SCC
–	 Poorly differentiated adenocarcinoma, 

primary and metastatic
–	 Prostatic adenocarcinoma, large-cell 

type
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Section 2.4 	   
Mediastinum	

Cytology of Nontumorous Mediastinal Disorders (Selected Entities)    Sect. 2.4.2, p. 206
Acute Mediastinitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant frequently degenerating neutrophilic granulocytes 
–	 Debris

An adequate proportion of the cytologic sample should be used for 
microbiological testing!

Florid Inflammatory/Infectious Granulomatosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells and tissue fragments of granulomatous tissue –	 Granulomatosis associated with cancer 
such as germ cell tumors,  Hodgkin- and 
non-Hodgkin lymphoma

Sarcoidosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Epithelioid cells, often activated
–	 Giant cells of Langhans type            
–	 Occasionally caseating necrosis
–	 Lymphocytes     

–	 Marked caseating detritus

–	 Atypical mycobacteriosis

–	 Tuberculosis/atypical mycobacteriosis 

Fibrotic and Sclerotic Inflammatory Process

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hypocellular aspirate
–	 Few stromal cells
–	 Small fragments of fibrotic tissue

–	 Neoplasms with a sclerotic component 
such as 
–	 Sarcomas
–	 Hodgkin lymphoma of nodular 

sclerosing type
–	 Sclerosing non-Hodgkin lymphoma

Bronchogenic Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Ciliated columnar cells and cuboidal cells
–	 Squamous metaplastic cells
–	 Small bronchial glands 	   
–	 Occasional calcification
–	 Smooth muscle cells and cartilage	
–	 Birefringent, needle-shaped crystals – variable

–	 Inflammatory background, debris, cho-
lesterol crystals

–	 Esophageal cyst

–	 Thymic cyst

Esophageal Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same elements as in bronchogenic cyst fluid, except cartilage –	 Bronchogenic cyst
–	 Thymic cyst
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Cytology of Nontumorous Mediastinal Disorders (Selected Entities)    Sect. 2.4.2, p. 206
(continued)
Gastroenteric Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Gastric-type and intestinal-type epithelium
–	 Mucin-secreting cells
–	 Ciliated columnar cells

 

Pericardial/Mesothelial Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Watery and clear fluid, usually acellular
–	 Regular flattened sheets of large  polygonal cells with bland nuclei

Cystic Fluid Comprising Pancreatic Tissue

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cystic background
–	 Typical pancreatic tissue fragments: ducts, acini and islet 

cells 	

–	 Teratoma with pancreatic tissue 
–	 Pancreatic pseudocyst distending into 

the mediastinal space

Mediastinal deposits and other congenital cysts, acquired cystic disorders, and thymic cysts: see sections concerned.

 Thymus Gland and Its Diseases (Selected Entities)         Sect. 2.4.3, p. 208
Thymoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Epithelial cells (epithelioid type)
–	 Round to oval, variable in size
–	 Bland nuclei with smooth outline and pale chromatin
–	 Crowded nuclei and cytoplasmic invaginations – variable     
–	 Distinct but small nucleoli 
–	 Cytoplasm varies from scant to medium-sized showing indistinct 

borders; clear and delicate, or densely structured and squamoid  
Epithelial cells (spindle type), common, but in minority
–	 Elongated cytoplasm and nuclei 
–	 Nuclei are regular with evenly distributed chromatin
Lymphoid cells
–	 Predominantly small lymphocytes of mature T phenotype   
–	 Occasionally activated lymphocytes 
-–	 Plasma cells – extremely uncommon
Other elements
–	 Clear cells with abundant pale cytoplasm – variable
–	 Hassall corpuscles – occasionally present 
–	 Foam cells  
–	 Fibrotic tissue fragments
–	 Calcification
–	 No mitotic activity

–	 Predominant epithelioid component

–	 Predominant small-cell component

–	 Predominant spindle cell component

–	 Predominant lymphocytic component 

–	 Thyroid papillary carcinoma
–	 Germinomas, embryonal carcinoma
–	 Thymic carcinoid
–	 Metastatic carcinomas/melanoma
–	 Non-Hodgkin lymphomas
–	 Small-cell carcinoma
–	 Neuroblastoma/paraganglioma
–	 Granuloma and cell-rich fibrotic lesion
–	 Sarcomas, nerve sheath tumors
–	 Spindle cell squamous carcinoma
–	 Spindle cell melanoma, nonpigmented
–	 Spindle cell carcinoid
–	 Non-Hodgkin lymphoma
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 Thymus Gland and Its Diseases (Selected Entities)         Sect. 2.4.3, p. 208  (continued)

Invasive Thymoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Clearly predominant epithelioid cell pattern (as stated above) 
–	 Nuclear enlargement and pronounced nucleoli
–	 Mitotic activity

Thymic Carcinoma, see Sect. 2.4.3.4.3, p. 211.

Thymic Carcinoid

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular smears
–	 Single cells and cell clusters
–	 Round to oval nuclei, fine granular chromatin
–	 Scant granular cytoplasm
–	 Sporadic fusiform tumor cells

–	 Usually scattered very  large tumor cells 
exhibiting abundant granular cytoplasm 
and macronucleoli

–	 Marked apoptosis and pyknosis

–	 Thymoma
–	 Adenocarcinoma
–	 Large-cell carcinoma

–	 Do not misinterpret as lymphoid cells 
of a thymoma!

Thymic Spindle Cell Carcinoid

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant spindle-shaped tumor cells (same nuclear and cytoplasmic 
texture as stated above)

–	 A variety of spindle cell lesions (benign 
and malignant)

Benign Teratoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mature squamous cells
–	 Squamous cell detritus
–	 Sebaceous cells
–	 Cells of mesodermal/entodermal origin – possible
–	 Granulomatous tissue, foreign body giant cells and calcification –  

variable

–	 Other cystic lesions of the mediastinum

Seminoma (Germinoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears 
Dual cell population: large monomorphic frankly malignant tumor cells 

mainly discohesive, and reactive lymphocytes/mature plasma cell
–	 Tumor cells having large vesicular nuclei, membrane irregularities and 

hyperchromasia
–	 One or multiple prominent nucleoli
–	 The cytoplasm is usually scanty: well-defined margins with intermittent 

double-contour and thickening
–	 Naked nuclei
–	 Necrosis and tigroid background – variable
–	 Granulomatous tissue reaction – possible

–	 Sporadic histiocytic multinucleated giant 
cells 

–	 Thymoma
 
–	 Undifferentiated large-cell carcinoma 

–	 Non-Hodgkin lymphoma, large-cell type

–	 May mimic syncytiotrophoblasts !

Characteristics of Embryonal Carcinoma, Yolk Sac Tumor, Choriocarcinoma are provided in Sects. 12.3.7.2 and 12.3.7.3, p. 784. 
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Benign and Malignant Lymphoid Disorders in Thymus and Mediastinal Lymph Nodes, 
Sect.    2.4.3.7, p. 214            
Castleman Disease: Angiofollicular Hyperplasia, Hyaline Vascular Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small mature lymphocytes (B and T phenotype)
–	 Follicle center cells including immunoblasts
–	 Plasma cells and eosinophilic granulocytes
–	 Large atypical histiocytoid cells, irregular nuclear outline, distinct 

nucleoli, granular or coarse chromatin

–	 Thymoma
–	 Hodgkin lymphoma

Castleman Disease: Angiofollicular Hyperplasia, Plasma Cell Type 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Sheets of plasma cells and many follicle center cells originating  from 
large germinal centers

–	 Plasmacytoma

Lymphoblastic Non-Hodgkin Lymphoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular smears
–	 Monotonous-appearing lymphoblasts:

–	 Tumor cells about twice the size of small lymphocytes
–	 Nuclei with characteristic indentations and grooves
–	 Granular and powdery chromatin
–	 Inconspicuous nucleoli

–	 High mitotic rate 
–	 Very small cytoplasmic rim 
–	 Numerous tingible body macrophages
–	 Pronounced background necrosis

–	 A considerable proportion of normal 
epithelial thymic tissue 

–	 Lymphocyte-rich thymoma

Large-Cell Non-Hodgkin Lymphoma of the Mediastinum 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Usually highly cellular aspirates
–	 Predominantly large atypical lymphocytes
–	 Small atypical lymphocytes in varying numbers
–	 Nuclei often cleaved and lobulated, frequent hyperlobulation
–	 Vesicular chromatin
–	 Prominent single or multiple nucleoli, sometimes huge
–	 Small cytoplasmic rims are often basophilic (MGG stain)
–	 N/C ratio strongly varying within the same tumor
 

–	 A considerable proportion of normal 
epithelial thymic tissue

–	 Fragments of sclerotic tissue and mesen-
chymal spindle cells (dependent on the 
intensity of tumor sclerosis)

–	 Hodgkin lymphoma

–	 Thymic carcinoma
–	 Metastatic carcinoma

–	 Germinoma

–	 Thymoma

–	 False-negative results or misdiag-
noses, see Sect. 2.4.3.7.3, p. 215.
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Benign and Malignant Lymphoid Disorders in Thymus and Mediastinal Lymph Nodes, 
Sect.    2.4.3.7, p. 214  (continued)
Hodgkin Lymphoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Often sparse cellular aspirates due to tumor sclerosis
–	 Polymorphous lymphoid cell population:
	 Small lymphocytes intermingled with
	 atypical lymphoid elements, enlarged irregular nuclei,
	 hyperchromatic, pronounced nucleoli, indistinct cytoplasm
–	 Plasma cells, eosinophils, and histiocytes are common
Specific tumor cells (HRS cells):
–	 Mononuclear Hodgkin cells and
–	 Reed-Sternberg cells: huge cells with at least two large, mirror-image 

nuclei, mild hyperchromasia, red-colored comma-shaped nucleoli, 
densely packed and evenly distributed fine granular chromatin

 

–	 Predominant benign and atypical lym-
phocytes

–	 Sporadic HRS cells

–	 Numerous HRS cells

–	 Occasionally marked epithelioid cell 
granulomatosis

–	 Pronounced cystic changes of the  
Hodgkin lymphoma and a few lymphoid 
cells and ambiguous HRS cells

 

–	 Benign reactive lymphocytic population 
–	 Non-Hodgkin lymphoma

–	 Castleman disease
–	 Large-cell non-Hodgkin lymphoma of 

the mediastinum 
–	 Germ cell tumors 
–	 Pleomorphic carcinoma, metastatic

–	 Granulomatous inflammation

–	 Any mediastinal cystic lesion
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Chapter  3  Effusions

Section 3.1 	   
Pleural – Pericardial – Peritoneal – 	 –  Benign and Equivocal Lesions
Tunica Vaginalis Testis	

Benign Mesothelial Cells and Histiocytes  /   Common Effusion        Sect. 3.1.2 and 3.1.3, p. 242
Mesothelial Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Dense cytoplasm with a fading, finely vacuolated periphery
–	 Nucleus is often positioned eccentrically,   distinct smooth membranes,  

typical kidney shape
–	 Loose and evenly distributed chromatin
–	 Distinct rounded nucleoli variable in size
–	 Often cell pairs and short chains with empty windows between the 

cells
–	 Smoothly contoured three-dimensional cell clusters – variable
–	 Sporadic cores of homogeneous collagen

      

–	 Strong cytoplasmic vacuolization

–	 Irregular dense cytoplasm, dark-red 
staining (Pap stain), and deep-dark  
staining pyknotic nuclei, and irregular 
nuclear outline 

–	 Carcinoma cells containing mucus/ 
signet ring cells

–	 Degenerate mesothelial cells

–	 Squamous cell carcinoma

Activated Mesothelial Cells/Mesothelial Proliferation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above, but:
	 Cells showing enlargement, rounded nuclei, multinucleation, and very 

prominent nucleoli     
–	 Papillary clusters and three-dimensional spheres with irregular out-

lines, blackberry-like!

–	 Cells strongly enlarged, vacuolized and 
bizarrely shaped, high N/C ratio, cleaved 
and folded nuclei,  pleomorphic nucleoli

–	 Markedly activated histiocytes showing 
tight clustering

–	 Monomorphic mesothelioma
–	 Carcinoma

 
–	 Large-cell carcinoma
–	 Large-cell anaplastic lymphoma
–	 Sarcoma

Histiocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Irregular foamy or dense cytoplasm	                
–	 Nuclear polymorphism with distinct indentations  
–	 Bright nucleoplasm, fine chromatin
–	 Small round nucleoli

–	 Mesothelial cells

Benign effusion, Common Appearance

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Mixed cell pattern:    
–	 Typical mesothelial cells 
–	 Histiocytes            
–	 Neutrophils, lymphocytes
–	 A few eosinophils
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Particular Leukocytic and Histiocytic Patterns    Sects. 3.1.4–3.1.7, p. 243   
Acute Inflammation  and  Empyema

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Preponderance of neutrophilic granulocytes –	 Markedly degenerated neutrophils –	 Empyema

Eosinophilic Effusion

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell pattern of benign effusions,  
but: > 10% eosinophilic granulocytes  

Benign Reactive Lymphocytosis, NOS

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell pattern of benign effusions,  but: ≥ 50% lymphocytes
–	 Reactive changes of the lymphocytes – variable
–	 Benign lymphoid blasts – variable

–	 Malignant NHL with minor blastic cell 
component

–	 Hodgkin lymphoma, absence of HRS 
cells in effusion

Benign Reactive Lymphocytosis with Marked Lymphocytic Transformation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pure reactive lymphoid cell population with benign but atypical  
lymphoid blasts 

–	 B-cell NHL with a proportion of blastic 
tumor cells 

–	 Blast-type NHL with pronounced  
hyperplasia of benign T cells

–	 Marked T-cell hyperplasia intermingled 
with large carcinoma cells

Florid Pleural Tuberculosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monotonous pure lymphoid cell population consisting of  exclusively 
small benign lymphocytes:
–	 Slightly enlarged 
–	 Small centrally placed nucleoli in about 50% of all nuclei

Epithelioid histiocytes, Langhans giant 
cells, and caseous debris are virtually 
always absent

–	 Small lymphocytic lymphoma / chronic 
lymphatic leukemia

Liver Cirrhosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mainly small histiocytes with polymorphic but otherwise bland nuclei 
and hyaline cyanophilic cytoplasmic inclusions 

–	 Enhanced phagocytic activity
–	 Mesothelial cells and leukocytes – variable
–	 Mesothelial cells usually exhibit hyperplastic changes

Cyst Content 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous large histiocytoid foam cells
–	 Absence of typical effusion-background (mesothelial cells  

and leukocytes)
–	 Cholesterol deposits – variable

–	 Histiocytosis X
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Particular Leukocytic and Histiocytic Patterns    Sects. 3.1.4–3.1.7, p. 243  (continued)
Rheumatoid Serositis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Spindle cells often exhibiting multiple deep-staining nuclei
–	 Histiocytes
–	 Langhans giant cells
–	 Cellular degeneration and debris

–	 (Spindle cell) neoplasia

Effusion After Surgery

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Granuloma fragments and lymphocytes –	 Sarcoidosis

Crystalline Deposits Sect. 3.1.8, p. 247   
Immunoglobulins  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Refractile bright green-yellow bar-like and needle-like elements, mainly 
intracytoplasmic in histiocytes and mesothelial cells

Cholesterol

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Extracellular birefringent crescents and plates 

–	 Fluid from the abdominal cavity contain-
ing cholesterol deposits

–	 most likely cystic lesion;  
check the cellular background!

Background Material    Sects. 3.1.9 and 3.1.10, p. 247
Detritic Background

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell degeneration
–	 Necrosis

–	 Rheumatoid pleuritis: look for the typical 
cells!

–	 Tumor necrosis: undifferentiated malig-
nant neoplasm most likely of epithelial 
or lymphatic origin

Mucoid Masses

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mucus as background in smears without tumor cells

–	 Mucinous cells showing bland morphol-
ogy or mild atypias

–	 Clearly atypical or malignant mucinous 
cells

–	 Content of a simple mucinous cyst
–	 Common in pseudomyxoma peritonei
–	 Extremely rare in mucinous adenocarci-

nomas

–	 Pseudomyxoma peritonei
–	 Metastatic well-differentiated mucinous 

adenocarcinoma

–	 Mucinous adenocarcinoma

Rare Events Including Unexpected Cell Sampling from Neighboring Organs    See Sect. 3.1.11, p. 247.
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Section 3.2 	   
Pleural – Pericardial – Peritoneal – 	 –  Malignant Lesions
Tunica Vaginalis Testis	

Primary Neoplasms of the Serosal Membranes         Sects. 3.2.1 and 3.2.2, p. 260
Epithelial Mesothelioma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Tumor cells basically exhibit the same morphologic features as benign 
mesothelial cells, but:
–	 Cellular enlargement compared with benign mesothelial cells   
–	 Irregular nuclear outline
–	 Dense granular and coarse chromatin
–	 Hyperchromasia
–	 Often prominent nucleolus
–	 Abundant cytoplasm with peripheral vacuolization and fading
–	 Cell clusters: ball- or morula-like, faint hobnail contour, central 

homogeneous hyaline cores

–	 Sporadic psammoma bodies –	 Different types of adenocarcinoma (see 
metastases, Sect. 3.2.3, p. 263) 

–	 Rare tumor types, such as endocrine 
tumors            

Well-Differentiated Peritoneal Papillary Mesothelioma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above
–	 Papillary fragments
 

In females:
–	 Psammoma bodies accompanying  

papillary tumors in abdominal fluids

–	 Metastatic papillary carcinoma

–	 Ovarian  and  peritoneal serous papillary 
carcinoma

Small-Cell Variant of Mesothelioma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Tumor cells of undifferentiated small-cell type 
	

–	 Small-cell cancer particularly of  
pulmonary origin 

–	 Small round cell tumors 
–	 Malignant lymphoma

Mesothelioma with Single Cell Degeneration and Mesothelioma with Squamous Differentiation 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cells of malignant mesothelioma as described above
–	 Cells with polymorphous red-stained cytoplasm and deep-staining 

polymorphic nuclei (Pap-stain) – variable  

–	 Metastatic squamous cell carcinoma

Sarcomatous mesothelioma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Oval to spindle-shaped neoplastic cells, large and pleomorphic
–	 Irregular hyperchromatic nuclei 
–	 Occasionally prominent giant cells
–	 Rare metaplastic osteoid or cartilage components 

–	 Miscellaneous malignant soft tissue 
tumors

Biphasic Malignant Mesothelioma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Biphasic cell pattern: mesothelial tumor cells of epithelial and sarcoma-
tous subtype

–	 Biphasic sarcoma
–	 Spindle cell carcinoma
–	 Carcinosarcoma
–	 Carcinoma with atypical stromal reaction
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Primary Neoplasms of the Serosal Membranes         Sects. 3.2.1 and 3.2.2, p. 260  (continued)
Primary Nonmesothelial Neoplasm: primary effusion lymphoma (PEL)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous large and polymorphic lymphoid blast cells, high N/C ratio
–	 Irregular nuclear outline
–	 Coarse chromatin
–	 Hyperchromasia
–	 Multiple pleomorphic nucleoli
–	 Small rim of cytoplasm – vacuolated or densely structured

The diagnosis of PEL depends on distinct 
immunocytochemical and molecular 
genetic test results

–	 Benign lymphoproliferative disorder,  
in particular EBV-associated!!

–	 Infiltrating blastic lymphoma

Tumors Spreading to Serosal Membranes  (Direct Invasion / Metastases)        Sect. 3.2.3, p. 263
Selected Entities of the Most Frequent Metastatic Neoplasms Based on Their Cytoarchitectural and Cellular Characteristics       

A.  Adenocarcinomas Characterized by  Three-dimensional Spheres  and Papillary Clusters

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Three-dimensional morulae and papillary clusters
–	 Clusters with hobnail contour, rarely sharply delineated
–	 Variable number of clusters with cores of homogeneous hyaline  

material
–	 Single tumor cells – variable
–	 Unambiguous malignant cells with variable N/C ratio
–	 Dense and finely granular or clumped chromatin
–	 Hyperchromasia 
–	 Distinct nucleoli  
–	 Cytoplasm irregularly outlined
–	 Possible mucoid component (cytoplasmic and/or background)

–	 Striking multinucleation of the tumor 
cells  

Primary adenocarcinomas of    
–	 Colon
–	 Stomach
–	 Gallbladder
–	 Endometrium

–	 Hyperplastic mesothelium 

–	 Malignant mesothelioma 

–	 Adenocarcinoma of lung

B.  Adenocarcinomas characterized by  slender papillary clusters 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small- and large-sized slender papillary clusters  
–	 Small glandular cells with distinct focal palisading
–	 Clear nuclei with bizarre shape: cleaved and folded
–	 Chromatin: finely dispersed sometimes patternless

–	 Single large rounded malignant cells
–	 Most cells with intracytoplasmic mucus
–	 Mucinous background is common

Primary adenocarcinomas of
–	 Ovary (low-grade papillary adenocarci-

noma and borderline serous tumors) 
–	 Lung (bronchioloalveolar carcinoma)

Primary adenocarcinoma of pancreas and 
bile ducts

C.  Carcinomas Characterized by Sharply Delineated Compact Cell Balls 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

(1) 	Compact cell balls with smooth contours
–	 Papillary clusters – variable
–	 Single tumor cells – variable
–	 Monomorphic tumor cells with distinct, sharply outlined cytoplasm
–	 Dense granular chromatin, 
–	 Discrete or absent hyperchromasia
–	 Medium-sized nuclei with sporadically wrinkled membrane and/or 

deep identations
–	 Small nucleoli

Primary carcinomas of
–	 Breast (common breast carcinoma) 
–	 Lung (bronchioloalveolar carcinoma)
–	 Uterus (endometrial carcinoma, well 

differentiated)
–	 Varied sites: endocrine carcinoma, well 

differentiated 

–	 Benign hyperplastic mesothelium 
–	 Benign mesothelial spheres with  

collagen core
–	 Epithelial malignant mesothelioma
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Tumors Spreading to Serosal Membranes  (Direct Invasion / Metastases)        Sect. 3.2.3, p. 263 

(continued)
Selected Entities of the Most Frequent Metastatic Neoplasms Based on Their Cytoarchitectural and Cellular Characteristics       

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

(2) 	Compact cell balls with concentric lamination of the outermost 
cells  

–	 Single tumor cells – variable
 –	 Medium-sized and large pleomorphic cells
–	 Nuclei with indentations and hyperchromasia

Primary SCC of lung, esophagus, uterine 
cervix, among others:  
–	 Nonkeratinizing squamous cell  

carcinoma

D.  Diffuse Sheets and Papillary Groups of Polymorphic Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large cells with huge, markedly vacuolated cytoplasm              
–	 Pleomorphic nuclei, coarsely clumping chromatin
–	 Multiple large nucleoli
–	 Intracytoplasmic mucinous material
–	 Background mucus – possible  

Primary adenocarcinomas of
–	 Ovary (poorly differentiated ovarian 

carcinoma)
–	 Lung, colon, breast, pancreas, bile duct 

(poorly-differentiated adenocarcinoma)
–	 Rare neoplasms, such as epithelioid 

sarcoma

E  Small-Cell Pattern: Tumor Cells in Single-File Arrangement and Tight Balls

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small tumor cells but larger than lymphocytes!
–	 Small densely packed cell balls and characteristic single-file cell  

arrangement
–	 Cytoplasm absent or scant cytoplasmic rim
–	 Nuclei are round, oval, or elongated with wrinkled membrane
–	 Striking hyperchromasia or nucleoplasm  with dirty blue-grey or  

pinkish color
–	 Finely granular chromatin, larger nuclei with salt-and-pepper pattern
–	 Nucleoli: small inconspicuous, or absent 
–	 Apoptotic  bodies
–	 Necrosis possible

Primary cancers of varied origin:
–	 Small-cell carcinoma
–	 Small round blue cell tumors
–	 Merkel cell carcinoma

–	 Reactive lymphocytosis
–	 Malignant non-Hodgkin lymphoma

F.  Tumors Characterized Mainly by Single Histiocytoid Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Discohesive histiocytoid cells of varying size
–	 Usually wide and foamy cytoplasm 
–	 Nuclei frequently kidney-shaped
–	 Chromatin either coarse and clumping,  or pale and fine dispersed

Mucus 
–	 Abundant cytoplasmic mucus may give 

rise to signet ring cells
–	 Mucinous background – variable

–	 Malignant histiocytosis (primary tumor 
usually in the lung)

–	 Liver cirrhosis
–	 Cyst content 
–	 Reactive histiocytosis

Primary tumor: gastric carcinoma

G.  Tumors Characterized Mainly by Single Polymorphous Large Cells and Keratinizing Cytoplasm 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pleomorphic large cells, also fusiform
–	 Abundant dense, eosinophilic, or cyanophilic cytoplasm
–	 Hyperchromatic nuclei with indentations
–	 Coarse chromatin, or dense and patternless nucleus
–	 Usually necrotic debris

–	 Cytoplasm dense or vacuolated
–	 Sporadic keratinization

Primary SCC of lung, esophagus, uterine 
cervix, among others:  
–	 Squamous cell carcinoma, keratinizing 

Transitional cell carcinoma of the  
urothelial tract
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Tumors Spreading to Serosal Membranes  (Direct Invasion / Metastases)        Sect. 3.2.3, p. 263 

(continued)
Selected Entities of the Most Frequent Metastatic Neoplasms Based on Their Cytoarchitectural and Cellular Characteristics       

H.  Tumors Characterized Mainly by Large Single Cells with Nuclear Inclusions and Granular Cytoplasm

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large single cells, frequently multinucleated
–	 Distinct abundant cytoplasm, usually granular
–	 Nuclei with smooth margins, indentations and folding, sharply outlined 

nuclear inclusions
–	 Fine and evenly dispersed chromatin
–	 Huge pleomorphic nucleoli

–	 Melanophages
–	 Cytoplasmic melanin pigment – variable 

amount

Primary cancers of varied origin:
–	 Nonpigmented malignant melanoma
–	 Hepatocellular carcinoma
–	 Oncocytic tumors

–	 Benign activated liver parenchyma cells

Pigmented malignant melanoma

I  Tumors Characterized by Particular Presentation of Mucin

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cytoplasmic vacuoles presenting central droplets of mucus, target like

–	 Nuclei displaced by mucin-filled vacuoles, so-called signet-ring cells

–	 Masses of mucinous material in peritoneal cavity fluids
–	 Tumor cells sparse or absent 
–	 Tumor cells appear benign or of low-grade malignancy and usually 

occur embedded in masses of mucin 

Breast carcinoma

Adenocarcinoma of the stomach

Pseudomyxoma peritonei 
Low-grade mucinous adenocarcinomas  
of varied origin

K.  Benign and neoplastic lesions associated with Psammoma Bodies 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Psammoma bodies incorporated in epithelial clusters and/or back-
ground psammoma bodies

	

–	 Psammoma bodies encased in the fibro-
vascular  cores of true papillae

–	 Psammoma bodies as a background 
element, or encased in clusters of  
mesothelia cells exhibiting mild atypia 
(usually encountered in abdominal fluid 
samples)

Primary adenocarcinoma of
–	 Thyroid
–	 Lung
–	 Breast
–	 Pancreas
–	 Endometrium
–	 Stomach

Papillary ovarian adenocarcinoma

Metastatic well-differentiated  
adenocarcinoma

Endosalpingiosis and other benign  
mesothelial lesions



1

3

1150 Synopsis and Algorithms

Malignant Lymphoma and Myeloid Lesions Involving Serosal Membranes     
Sect. 3.2.3.2, p. 267
Selected Entities Based on Their Cytoarchitectural and Cellular Characteristics

Pure Lymphocytic Pattern, Uniform 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pure lymphocytic smear, uniform cell pattern
–	 Minor nuclear enlargement
–	 Nuclei with fine granular chromatin
–	 Distinct, centrally placed nucleolus – variable
–	 Scant cytoplasm

Potential malignant lymphoid disorders:
–	 Lymphocytic lymphoma
–	 Chronic lymphatic leukemia (CLL)

benign T-cell hyperplasia
florid pleural tuberculosis

Mixed Lymphoid Cell Pattern

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mixed cell pattern: ≥ 50% lymphoid cells
–	 Atypical lymphoid cells of varied size:
	 Irregular nuclei with flattening and molding, fine granular chromatin
–	 Nucleoli variable in size
–	 Large blastoid cells – variable

–	 Scattered large atypical blastoid cells

–	 Obvious  Hodgkin and Reed-Sternberg 
cells

Potential malignant lymphoid disorders:
–	 Malignant B-NHL with blast  

component 
–	 Large-cell lymphoma along with  marked 

reactive T cell hyperplasia 
–	 putative Hodgkin lymphoma 

Myeloid neoplasia

Florid reactive lymphocytosis: benign

Pronounced reactive lymphocytosis inter-
spersed with carcinoma cells

Hodgkin lymphoma

Large Number of Malignant Lymphoid Blastic Cells 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous large pleomorphic blastic cells
–	 Unequivocal malignant features
–	 Frequent cell degeneration 
–	 Necrosis
–	 Only a few benign lymphocytes 

–	 Large-cell lymphoma – different types 

–	 Large-cell anaplastic carcinoma 

–	 Other undifferentiated malignoma

–	 Large amounts of immature lympho-
cytes in viral infections

Rare Secondary Neoplasms Spreading to Serosal Membranes   Sect. 3.2.3.3, p. 269
Check Also Differential Diagnosis Considerations Specified Above

It concerns a large group of neoplasms that are rarely encountered in effusions, in particular:
l	Carcinoma and nonepithelial malignancies infrequently metastasizing to body cavities
l	Spindle cell tumors and pleomorphic spindle sarcoma of different histogenesis. Sarcomatous mesothelioma should always be kept in mind.
l	The large group of small blue cell tumors 
l	Germ cell neoplasms

Descriptions of single cases and reviews are reported in the literature. A comprehensive description of rare neoplasms in effusions is published in the book by Hajdu and 
Hajdu [29].
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Section 3.3 	   
Effusions, Aspiration and Washing	
Peritoneal Cavity – Cul-de-Sac – Douglas Pouch  	

Mesothelial Layer and Fallopian Tube    Sects. 3.3.2 and 3.3.3, p. 301
Benign Sheets from the Mesothelial Layer

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell components as in benign effusions 
–	 Small and large flat cohesive sheets    

–	 Centrally placed pale nuclei cleaved and folded
–	 Low N/C ratio
–	 Indistinct chromatin pattern
–	 Distinct nucleolus
–	 Polygonal cytoplasm with distinct borders
–	 Common cell degeneration

–	 Intermediate and superficial squamous 
cells

–	 Hyaline globules surrounded by  
activated histiocytes and 
mesothelial cells

–	 Highly suggestive of transvaginal  
aspiration

–	 Low-grade adenocarcinoma
–	 Adenoid cystic carcinoma

Degenerating Mesothelial Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above
–	 Cells showing large eosinophilic cytoplasm and abnormal deeply 

stained  nuclei  

–	 Atypical / malignant squamous cells 

Cells Derived from the Fallopian Tube and Fimbriae 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Ciliated columnar cells, single or in small clusters 
–	 Detached ciliary tufts

–	 Well-differentiated adenocarcinoma 
focally exhibiting ciliated tumor cells  
(an extremely rare occurrence!)

Spillage of Cyst Content into Body Cavities          Sect. 3.3.4, p. 301
Cystic Fluid from Lesions of Different Sources

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 The typical effusion cell pattern is absent
–	 Large foamy histiocytes with phagocytosis
–	 Cellular debris

–	 Follicle epithelium
–	 Detached ciliary tufts
–	 Epithelial clusters of cuboidal cells
–	 Epithelial clusters of mucinous cells
–	 Squamous cells
–	 Endometrial-type cells, or merely  

hemosiderophages and debris
–	 Mesothelial cells

–	 Hooklets and/or scolices and/or chitin 
masses  

–	 Cystic fluid NOS

–	 Follicle cyst
–	 Simple serosal cyst
–	 Serous cystadenoma
–	 Mucinous cystadenoma
–	 Dermoid cyst
–	 Endometriotic cyst

–	 Mesothelial cyst
–	 Effusion with degenerate mesothelial 

cells
–	 Abdominal hydatid cyst
–	 Ruptured hydatid cyst in an abdominal 

organ (e.g. in the liver)
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Endosalpingiosis    Sect. 3.3.5, p. 302   
Endosalpingiosis and Mesothelial Cell Hyperplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Psammoma bodies surrounded by mesothelial cells
–	 The mesothelial cells are bland occurring in small compact clusters, 

spheres, or papillary groups
–	 Mesothelial-like single cells
–	 Stimulated round or elongated mesothelial cells with increased  

N/C ratio – variable. Round nuclei with fine chromatin and  
enlarged nucleoli

–	 Borderline serous tumor of the ovary 

–	 Low-grade serous papillary carcinoma  
of the ovary 

–	 Low-grade serous papillary carcinoma  
of the peritoneum

Endometriosis    Sect. 3.3.6, p. 302
Basic cell pattern Particular and/or additional features Differential diagnosis or possible 

diagnostic pitfall

–	 Hemosiderin-loaded macrophages
–	 Pronounced background debris

In rare cases in addition:
–	 Tight clusters of small and medium-sized 

cells  
–	 Wrinkled nuclei and tiny nucleoli
–	 Tendency to squamous metaplasia –  

variable
–	 Small fragments of stromal tissue adher-

ent to the clusters

–	 Highly suggestive of endometriosis

–	 Well-differentiated endometrial adeno-
carcinoma

–	 Varied low-grade epithelial tumors of the 
ovary and peritoneum

Low-Grade Neoplastic Tumors of the Ovary and Peritoneum    Sect. 3.3.7, p. 303
Well-Differentiated Nonpapillary Neoplasms

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous cell clusters: rounded or papilliform 
–	 Usually columnar cell shape, distinct cell borders
–	 Cellular palisading – variable 
–	 Nuclear molding and finely granular chromatin
–	 Indistinct hyperchromasia and variable nucleoli
–	 Psammoma bodies – variable

–	 Innumerable psammoma bodies

–	 Mucin-containing tumor cells

–	 Serous borderline tumor of ovary or 
peritoneum

–	 Well-differentiated serous ovarian cyst-
adenocarcinoma

–	 Well-differentiated endometrial carci-
noma

–	 Endosalpingiosis

–	 Psammoma carcinoma of the ovary

–	 Well-differentiated mucinous ovarian 
cystadenocarcinoma

Well-Differentiated Neoplasms, Unequivocal Papillary Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same basic cell pattern as stated above
–	 Branching papillary cell clusters with fibrovascular core
–	 Micropapillary structures with fibrovascular core

       

–	 Psammoma bodies and mucin-contain-
ing tumor cells

–	 Low-grade papillary serous adenocar
cinoma of ovary or peritoneum

–	 Well-differentiated peritoneal papillary 
mesothelioma  

–	 Papillary variants of ovarian carcinomas 
as stated above

      
Few selected rare gynecologic tumors are presented in Sect. 3.3.8, p. 303

Cytomorphologic descriptions relative to the most frequent secondary tumors encountered in abdominal fluids are given in  
Sect. 3.2.3 “Metastases to Serous Membranes” , p. 263.
Cytology of gastrointestinal malignant lesions in peritoneal washings is discussed in a report by Martin and Goellner [13]. 
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Chapter  4  Thyroid

Section 4.2 	   
Thyroid and Parathyroid Glands	

Thyroiditis    Sect.  4.2.1, p. 336 
Suppurative Thyroiditis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Masses of degenerating neutrophilic granulocytes
–	 Debris

–	 Search for pathogenic organisms!

Thyroiditis de Quervain

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aggregation of:
	 Epithelioid cells and mulitinucleated giant cells of Langhans type
–	 Large and pale epithelioid cell nuclei, fine and loose chromatin
–	 Small and large conspicuous nucleoli
–	 Lymphocytes, neutrophils, eosinophils, plasma cells 
–	 Debris and abundant colloid
–	 Small sheets of follicular cells, nuclei are bland or degenerated

–	 Variable cytologic patterns related to 
disease stage

–	 Cytoplasm of giant cells may contain 
condensed colloid

Subacute Lymphocytic Thyroiditis Occurring Sporadically or Postpartum

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous mature lymphocytes
–	 Sheets of follicular cells, bland or slightly activated

–	 Sporadic psammoma bodies 

–	 Only sporadic lymphocytes

 

–	 Hyperplastic thyroid lesion/adenoma

Hashimoto Autoimmune Thyroiditis   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aspirates with abundant cellularity
–	 Large numbers of mature lymphocytes, plasma cells, and follicle  

center lymphoid cells including starry sky cells
–	 Small and large regular sheets of oncocytic cells:
	 Polygonal cells with well-defined borders, dense eosinophilic  

cytoplasmic granularity
–	 Round nuclei, evenly and darkly stained, finely granular chromatin, 

central nucleolus
–	 Activated mesenchymal cells  –  variable
–	 Scant colloid

–	 Giant cells and psammoma bodies  –  
variable

–	 Samples devoid of epithelial cells
 
–	 Samples with sparse lymphoid cells

–	 Numerous activated stromal cells

–	 Malignant lymphoma  

–	 Oncocytic neoplasm  

–	 Granulomatous thyroiditis

Rare forms of chronic lymphocytic thyroiditis, fibrotic and granulomatous thyroiditis, see Sects. 4.2.1.2.4 and 4.2.1.2.5, p. 337.   
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Thyroid Cysts (Selected Subtypes)    Sect.  4.2.2, p.338  
Colloid Cyst 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Viscous aspirate
–	 Abundant dense colloid, often cracked in a mosaic pattern
–	 Few small monolayer sheets of follicular cells
–	 Pyknotic nuclei
–	 Sparse foam cells, if any

–	 Colloid-filled giant follicle 

Cystic Change in Goiters 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aspirated fluid is clear, translucent brown, or bloody 
–	 Variable numbers of histiocytes
–	 Cytoplasmic hemosiderin inclusions – variable 
–	 Red blood cells: sparse or abundant

–	 Foreign-body giant cells, diverse inflam-
matory cells – variable    

–	 Strongly activated histiocytes, and
–	 Regenerative follicular cells:

–	 Gross cell enlargement
–	 Pleomorphic cytoplasm and nuclei
–	 Prominent nucleoli 
–	 Coarse clumping chromatin

–	 Parathyroid cyst

 

–	 Malignant neoplasm

Long-Standing Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cholesterol crystals
–	 Calcium particles 
–	 Small connective tissue fragments and fibroblasts

–	 Psammoma bodies  –	 Cystic thyroid papillary carcinoma

Thyroglossal Duct Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Columnar cells 
–	 Squamous cells, occasionally keratinized 
–	 Squamous cell debris
–	 Inflammatory background, histiocytes

–	 Branchial cleft cyst

Cystic degeneration in malignant neoplastic lesions, see Sect.  4.2.2, ”Cystic Degeneration of Neoplastic Disorders,” p. 338.
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Hyperplastic Thyroid Lesions    Sect. 4.2.3, p. 339   
Goiter: Diffuse and Nodular

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular smears comprising colloid, epithelial single cells, sheets, and 
tissue fragments

–	 Follicular cells:
	 Isolated or grouped in small sheets and in large regular tissue  

fragments with or without micro- and mediofollicular pattern,  
oncocytic metaplasia is frequent
–	 Small nuclei: neat margins and regular spacing,  
–	 Varied numbers of stripped small, pyknotic, dark-staining nuclei, 
–	 Fine granular and evenly distributed chromatin, 
–	 Distinct, clear or pale and well-defined cytoplasm

–	 Follicles retain their three-dimensional form, bordered by uniform 
cuboid cells with luminal colloid

–	 Background-colloid: thin and lucid,  crumpled or mosaic-like cracked 
film

Variable:
–	 Stromal cells and areas of granulomatous 

or fibrous tissue
–	 Degenerated follicular cells: polymorph 

nuclei, conspicuous nucleoli 
–	 Recent and old hemorrhage, histiocytes, 

hemosiderophages,
–	 Foreign body-type giant cells
–	 Calcification, sporadic psammoma bod-

ies

–	 Hyperplastic follicular cells: enlarged, 
bland nuclei with pronounced nucleoli

–	 Papilliform and even papillary tissue 
fragments 

–	 Pronounced inflammatory cell compo-
nent (lymphocytes!)

–	 combined with abundant oncocytic 
metaplasia

–	 Parathyroid benign lesions

–	 Follicular carcinoma
–	 Adenomatous nodules

–	 Papillary thyroid carcinoma
–	 Renal clear cell adenocarcinoma

–	 Lymphocytic thyroiditis

–	 Hashimoto thyroiditis

Hyperthyroidism

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Rather paucicellular aspirate
–	 Follicular cells occur dispersed or in loose syncytial sheets
–	 Follicular formations are vague
–	 Flare cells: large cytoplasm, pale and finely granular with marginal 

vacuoles (fire-flare appearance), in MGG staining
–	 Scant colloid as thin, pale slightly eosinophilic film
–	 Frequent multinucleation, epithelioid granulomatous component, and 

focal lymphocytic infiltration

–	 Oncocytic cells as an inconstant finding

Activated cells: eccentrically located nuclei 
varying in shape and size, small but distinct 
nucleoli

–	 Mainly grossly activated follicular cells

–	 Mainly activated spindle cell  
component

–	 Carcinoma, primary or secondary

–	 Anaplastic carcinoma
–	 Medullary carcinoma



1156 Synopsis and Algorithms

1

4

Follicular Neoplasia: Benign and Malignant    Sect. 4.2.4, p. 340   
Simple (Follicular) Adenoma and Colloid Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Identical to nodular goiter and macrofollicular goiter, respectively  
(see Sect. 4.2.3, p. 339) 

–	 Nodular goiter or macrofollicular goiter, 
respectively

Microfollicular Adenoma / Adenomatous Nodule / Well-Differentiated Follicular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Abundance of monomorphic follicle cells, single, in loose sheets or in 
three-dimensional arrangement

–	 Microfollicles, a few of them containing pale staining colloid 
–	 Round to oval nuclei, smooth, slightly increased in size
–	 Granular chromatin evenly distributed
–	 Small nucleoli – variable
–	 Pale cytoplasm of variable size 
–	 Background colloid is absent

–	 Parathyroid lesions

–	 Distinguishing between follicular  
adenoma and well-differentiated  
follicular carcinoma is rarely possible  
by cytology

Hyalinizing Trabecular Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cells occurring isolated or in loose aggregates and syncytial clusters 
–	 Frequently radially oriented cells surrounding a central hyaline core
–	 Cells are oval to spindle-shaped
–	 Thin dispersed chromatin and small inconspicuous nucleoli 
–	 Huge and elongated cytoplasm with rounded pale inclusion bodies
–	 Frequent hyaline background material

–	 Oval to spindle-shaped and mildly 
pleomorphic nuclei

–	 Nuclear longitudinal grooves and  
cytoplasmic nuclear inclusions 

–	 Medullary thyroid carcinoma

–	 Papillary thyroid carcinoma

Atypical Adenoma and Follicular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aspirates with marked cellularity
–	 Syncytial cellular aggregates, loose or crowded
–	 Focally marked cellular overlapping
–	 Many empty microfollicles
–	 Polymorphic nuclei showing bizarre indentations and folds
–	 Large nucleoli
–	 Irregular chromatin distribution and hyperchromasia

–	 Parathyroid lesions

Poorly Differentiated Follicular Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich aspirates 
–	 Syncytial epithelial tissue fragments: loose or tight
–	 Follicles: irregularly formed, intraluminal colloid is rare
–	 Focally pronounced nuclear crowding and overlapping
–	 Clearly enlarged nuclei, variable in size, rounded and smooth,  

or pleomorphic with irregular outline
–	 Irregularly distributed, coarsely granular chromatin 
–	 Distinct hyperchromasia
–	 Nucleoli of varying size are always present 
–	 Background colloid is sparse, but necrosis is common

Insular carcinoma, see Sect. 4.2.4.4.3, p. 342.
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Benign Oncocytes and Oncocytic Tumors    Sect. 4.2.5, p. 342 
Benign Oncocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large polygonal cells
–	 Abundant cytoplasm with well-defined margins appearing
	 either as close-grained or extremely dense-structured,
	 staining either eosinophilic, cyanophilic or
	 amphophilic (with Pap stain)
–	 Nuclei are large and round in central or eccentric position
–	 Nucleoli are prominent and red-colored

Oncocytic Adenom

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Distinct monomorphic cell pattern  
–	 Single cells and loose cohesive cell groups
–	 Occasional follicles
–	 Typical oncocytes with a low N/C ratio:

–	 Nuclei are round, uniform in size with a single round nucleolus
–	 Finely granular chromatin pattern

–	 Presence of colloid and lymphocytes 
favor a benign lesion

–	 goiter with oncocytic metaplasia

–	 Hashimoto thyroiditis

Oncocytic Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Many isolated cells and syncytial-type tissue fragments
–	 Cells are smaller (compared to benign oncocytes) exhibiting  

an increased N/C ratio
–	 Variations in nuclear size and shape 
–	 Focal irregular nuclear crowding
–	 Macronucleoli, frequently multiple and irregular
–	 Occasional psammoma bodies and cellular debris
–	 Colloid is absent

–	 Papillary growth pattern – variable  

–	 Graves disease
–	 Goiter with oncocytic metaplasia
–	 Medullary carcinoma
–	 Parathyroid lesions, oncocytic variants

–	 Oncocytic papillary carcinoma

Papillary Thyroid Carcinoma and Its Variants         Sect. 4.2.6, p. 343
Papillary Carcinoma, Common Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Key features:
–	 Papillary formations 
–	 Monolayered cohesive sheets
–	 Nuclear grooves and longitudinal folds 
–	 Intranuclear cytoplasmic invaginations 
–	 Finely granular and dusty chromatin
Other features:
–	 High cellularity
–	 Scant colloid, viscous and bubble-gum smearing effect
–	 Psammoma bodies – variable 
–	 Histiocytes, histiocytic giant cells, lymphocytes – variable
	

–	 Parathyroid lesions

Caution:
–	 Nuclear grooves and longitudinal 

folds also in nonpapillary thyroid 
carcinoma – variable

–	 Intranuclear cytoplasmic invagina-
tions also in:
–	 Adenoma and follicular neoplasms
–	 Oncocytic, medullary and  

anaplastic carcinoma
–	 Metastases of renal cell carcinoma

–	 Psammoma bodies also in:
–	 Benign thyroid hyperplastic  

lesions 
–	 Lymphocytic /  

Hashimoto thyroiditis
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Papillary Thyroid Carcinoma and Its Variants         Sect. 4.2.6, p. 343  (continued)

Follicular Variant Papillary Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Nuclear key features of common papillary carcinoma, and pronounced 
follicular architecture

–	 Papillary pattern is absent
–	 Colloid may be thick and abundant
–	 Generally a large number of histiocytes

–	 Benign follicular neoplasm
–	 Goiter with macrofollicles and abundant 

colloid

Tall Cell Variant Papillary Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Nuclear key features of common papillary carcinoma, but cells are large 
with polygonal to columnar shape

–	 Dense cytoplasm staining either cyanophilic or eosinophilic with 
sharply defined margins

–	 Papillary fronds and lymphoid infiltrates  
– variable

–	 Oxyphilic cell variant of papillary  
carcinoma

–	 Metastasis of breast carcinoma

–	 Hashimoto thyroiditis

Columnar Cell Variant Papillary Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Papillae and syncytial tissue fragments are frequent
–	 Monomorphic cells with palisade arrangement
–	 Pale and clear cytoplasm, columnar-shaped
–	 Elongated nuclei, overlapped and pseudostratified  
–	 Finely granular or dusty chromatin
–	 Nucleoli are small or inconspicuous

Absence of nuclear grooves  
and intranuclear inclusions!!

–	 all cell variant of thyroid papillary carci-
noma

–	 Metastatic adenocarcinoma

Oncocytic Variant Papillary Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Frequent papillary fronds 
–	 Pure oncocytic population
–	 Variably sized large cells grouped in loose clusters and syncytial  

fragments    
–	 Nuclear grooves and nuclear cytoplasmic inclusions – variable  
–	 Dense granular chromatin
–	 Prominent central nucleolus
–	 Abundant granular cytoplasm
–	 Rare psammoma bodies

–	 Pronounced lymphoplasmacytic  
background

–	 Oncocytes showing sparse nuclear 
grooves and inclusions

–	 Nonpapillary oncocytic tumors
–	 Tall cell variant of papillary carcinoma

–	 Hashimoto thyroiditis 

Papillary Carcinoma with Clear-Cell Change

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Nuclear key features of common papillary carcinoma
	 and frequently stripped nuclei
	 and barely visible enlarged clear cytoplasm with poorly defined  

outline   	

–	 Medullary thyroid carcinoma
–	 Mesenchymal lesions
–	 Metastatic tumors

Comments on cystic papillary carcinoma are given in Sect. 4.2.6.1.6, p. 346.
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Medullary Thyroid Carcinoma (MTC)    Sect. 4.2.7, p. 347  
Basic cell pattern Particular and/or additional features Differential diagnosis or possible 

diagnostic pitfall

–	 Abundant isolated cells, marked variation in size and shape   
–	 Occasionally loosely arranged cell groups but rarely dense clusters 
–	 Nuclei are round to oval or spindle-shaped, always eccentrically lo-

cated, frequently bi- and multinucleated
–	 Coarse chromatin scattered throughout the nucleus 
–	 Intranuclear cytoplasmic inclusions are frequent
–	 Nucleoli of variable shape and size
–	 Amyloid protein in the background  –  variable

–	 MTC monomorphic cell type versus
 
–	 MTC spindle cell type 

–	 MTC pleomorphic cell type

–	 Heterogeneous pattern consisting of 
polygonal cells and fusiform cells

–	 Dense cytoplasm: often granular, show-
ing typical plasmacytoid  appearance 
and cytoplasmic processes (single or 
multiple)

–	 Dense acellular and cloudy background 
material (amyloid), and paucity of cells 

–	 Parathyroid lesions

–	 Other thyroid adenoma or carcinoma

–	 Papillary thyroid carcinoma 

–	 Anaplastic carcinoma

–	 Proliferative granulation tissue

–	 Oncocytic carcinoma

–	 Thyroid gland amyloidosis

Anaplastic Thyroid Carcinoma    Sect. 4.2.8, p. 348  
Basic cell pattern Particular and/or additional features Differential diagnosis or possible 

diagnostic pitfall

–	 Cellular aspirates comprising two cell types*  
–	 Each cell type showing significant pleomorphism in size and shape   
–	 Cells are dispersed or loosely grouped, rarely occurring in dense  

clusters
–	 Frequent tumor giant cells

–	 Nuclei with highly irregular contour, lobulation and cytoplasmic  
inclusions – variable

–	 Irregularly distributed bizarre chromatin clumps 
–	 Multiple irregular nucleoli 
–	 Mitoses
–	 Abundant and dense cytoplasm, occasionally vacuolated
–	 Necrotic and sanguineous background exhibiting variable  

inflammatory component

–	 Multinucleated cells of osteoclastic type  
–  variable

–	 * Predominant spindle cell pattern
   

–	 * Predominant polygonal and round-
ed cells, small or large

 

–	 * Mixed cell pattern

–	 Proliferating mesenchymal cells
–	 Spindle cell medullary carcinoma
–	 Fibrosarcoma, angiosarcoma
–	 Hemangiopericytoma

–	 Atypical follicular cells, after radioiodine 
therapy / irradiation

–	 Malignant lymphoma – blastic type
–	 Poorly differentiated carcinoma

–	 Nonkeratinizing squamous cell carcinoma
–	 Malignant fibrohistiocytoma
–	 Angiosarcoma, malignant   
–	 Hemangioendothelioma
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Uncommon Rare Thyroid Neoplasms    Sect. 4.2.9, p. 348 

Malignant  Lymphoma  Sect. 4.2.10, p. 349
Low-Grade Malignant Lymphoma and Malignant Lymphoma of the MALT Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Immature / atypical small-cell and mixed lymphoid population 

–	 A considerable number of oncocytic 
follicle cells 

–	 Reactive / atypical lymphoid hyperplasia
–	 Varied small-cell carcinomas

–	 Hashimoto thyroiditis
MALT-lymphoma usually coexists  
with Hashimoto thyroiditis

Malignant Lymphoma, Small Blast Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Dissociated small to medium-sized pleomorphic cells
–	 Irregularly outlined hyperchromatic nuclei 
–	 Granular and coarse chromatin
–	 Variable cytoplasm in size, shape, and structure

–	 Thyroid small-cell anaplastic carcinoma
–	 Metastatic small-cell carcinoma

Malignant Lymphoma, Large Blast Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large pleomorphic cells bearing resemblance to those in anaplastic 
carcinoma 
 

–	 Anaplastic thyroid carcinoma
–	 Metastatic undifferentiated large-cell 

carcinoma

Further comments on thyroid malignant lymphomas, see Sect. 4.2.10, p. 349.
A comprehensive synopsis of the cytology of malignant lymphoma is given in Sect. 15.3 “Lymph Nodes: Malignant Lymphomas,” p. 950.

Selected Metastatic Cancers Masquerading as Primary Thyroid Tumor    Sect. 4.2.11, p. 350
Metastatic Renal Cell Carcinoma   

Renal tumor variants Particular cell features Differential diagnosis or possible 
diagnostic pitfall

–	 Clear cell renal cell carcinoma –	 Intranuclear inclusions –	 Follicular thyroid carcinoma

–	 Papillary renal cell carcinoma  –	 Nuclear indentations, grooves,  
and inclusions

–	 Papillary thyroid cancer

–	 Chromophobe renal cell carcinoma  –	 Oncocytic features –	 Oncocytic thyroid carcinoma

Metastatic Breast Carcinoma 

Breast carcinoma variants Particular cell features Differential diagnosis or possible 
diagnostic pitfall

–	 Poorly differentiated or metaplastic breast carcinoma   –	 Pleomorphic cell pattern –	 Medullary thyroid carcinoma
–	 Anaplastic carcinoma of the thyroid

–	 Breast carcinoma, lobular and common ductal type –	 Papilliform cytoarchitecture
–	 Clear chromatin
–	 Nuclear grooves and inclusions
–	 Eccentric nuclei and dense eosinophilic 

cytoplasm

–	 Tall cell variant of papillary thyroid  
carcinoma



1161Synopsis and Algorithms: Parathyroid Glands	�

Selected Metastatic Cancers Masquerading as Primary Thyroid Tumor    Sect. 4.2.11, p. 350 

(continued)
Metastatic Adenocarcinoma

Adenocarcinoma variants Particular cell features Differential diagnosis or possible  
diagnostic pitfall

–	 Common colonic adenocarcinoma
–	 Endometrial adenocarcinoma

–	 Distinct columnar cell pattern  –	 Columnar cell papillary carcinoma

–	 Mucinous adenocarcinoma –	 Marked mucinous features  –	 Mucinous thyroid cancer 

–	 Mucoepidermoid carcinoma –	 (Mucinous features and) squamous cells –	 Thyroid cancer with (mucinous and)  
squamous features

Parathyroid Glands    Sect. 4.2.12, p. 351  
Parathyroid Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Watery clear fluid
–	 Cells are usually absent
–	 No debris

–	 cysts of variable thyroidal and neck 
origin

Parathyroid Hyperplasia and Parathyroid Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich aspirate, 
–	 Usually monomorphic overall cell pattern
–	 Proteinaceous background
–	 Colloid is completely absent
–	 Slightly smaller cells as compared to thyroid follicle cells
–	 Cells are dissociated and occur in loose syncytial groups, or in large 

cohesive clusters
–	 Vague microfollicular structures
–	 Nuclei are smooth, stripped nuclei are frequent
–	 Micronucleoli – variable 
–	 Coarse granular chromatin, evenly distributed
–	 Pale cytoplasm with both ill-defined and sharply outlined borders

–	 Cytoplasm with pronounced eosino-
philic granularity

–	 Heterogeneous cell pattern: significant 
change in epithelial cell size and cell 
shape 

–	 Hyperplastic goiter
–	 Follicular thyroid adenoma
–	 Follicular thyroid carcinoma
–	 Papillary thyroid carcinoma

–	 Hashimoto thyroiditis
–	 Oncocytic neoplasms
–	 Medullary thyroid carcinoma

–	 Carotid body tumor
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Chapter  5  Salivary Glands

Section 5.1 	  –  Crystalloids 
Salivary Glands	 –  Nonneoplastic Cells and Disorders 
	 –  Benign and Malignant Neoplasms

Crystalloids    Sect. 5.1.2, p. 403 
Amylase Crystalloids

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous nonbirefringent polyhedral crystalloids
–	 Varying sizes and shapes
–	 Predominantly needle-shaped with pointed ends
–	 Smaller crystalloids are tabular-shaped

	 MGG staining: deep-blue, Pap staining: bright orange

–	 Inflammatory infiltrate – variable 

Tyrosine Crystalloids 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Irregular crystals in floral or rosette arrangement
	 Pap staining: usually pink

Collagen-Rich Crystalloids 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Sunburst-like structures: collagen fibers are radially arranged  
around a clear central area

Cytology of Normal Salivary Glands and  Nonneoplastic Disorders    Sect. 5.1.3, p. 404 
Normal Salivary Glands 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 A few small parenchymatous tissue fragments with loosely clustered 
acini, scattered cells, and stripped nuclei

–	 Acinar cells are grouped in spherical formations:
–	 Small round nucleus, peripherally located
–	 Loose chromatin, indistinct nucleoli
–	 Pronounced nuclear membrane

–	 Secretory ducts appear as regular tubular structures composed of 
cuboid and columnar cells interspersed with myoepithelial cells

–	 Benign lymphoid cells are usually present

–	 Cells of serous glands showing abundant 
granular and foamy cytoplasm 

–	 Cells of mucus glands showing abundant 
clear cytoplasm 

–	 Well-differentiated acinic cell carcinoma

 

Retention Cyst   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Watery fluid and foam cells or viscous mucoid fluid
–	 Squamous metaplastic cells are common
–	 Cuboid and columnar-shaped epithelial cells are sparse
–	 Varying degrees of inflammation
–	 Occasional stone fragments

–	 Atypical metaplastic squamous cells 

–	 Low-grade mucoepidermoid carcinoma

 
–	 Cystic squamous cell carcinoma
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Cytology of Normal Salivary Glands and  Nonneoplastic Disorders    Sect. 5.1.3, p. 404  
(continued)
Mucus Retention Cyst 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mucinous background, few epithelial cells
–	 No inflammation

Polycystic Disease 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Secretion with inclusion of eosinophilic laminated spheroliths
–	 Clean background with histiocytes and clusters of ductal epithelial cells
–	 No inflammatory changes, no lymphocytes

–	 Various benign cystic lesions
–	 Cystic neoplasms

Lymphoepithelial Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Proteinaceous background
–	 Metaplastic squamous epithelial cells and numerous anucleated 

squames
–	 Mixed population of small lymphocytes, plasma cells, histiocytes,  

and follicle center cells (centroblasts, immunoblasts)
–	 Rarely amylase crystalloids

–	 Salivary duct cysts
–	 Chronic inflammation
–	 Pleomorphic adenoma
–	 Warthin tumor
–	 Malignant lymphoma

Sialadenosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular specimens comprising salivary gland tissue fragments:
	 Both acini and acinar cells are enlarged
–	 Edematous background
–	 No inflammation

Oncocytic Hyperplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous typical oncocytes, singly or arranged in clusters
–	 Moderate nuclear polymorphism – variable

–	 Benign and malignant oncocytic  
neoplasia

Acute Sialadenitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular aspirates
–	 Masses of degenerating neutrophilic granulocytes
–	 Lymphocytes and histiocytes – variable
–	 Cellular debris and fibrin
–	 Fragments of calculi – possible

Chronic Sialadenitis: Nonobstructive inflammatory Disorder

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Specimens with low cellularity
–	 Small duct fragments and few atrophic acinic cells
–	 Scattered fibroblasts    
–	 Mixed population of inflammatory cells 

Chronic Sialadenitis with Ductal Obstruction 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Masses of mucoid background originating from dilatated ducts
–	 Metaplastic ductal epithelial cells (squamous and mucoid)
–	 Histiocytes, macrophages, lymphocytes, granulocytes

–	 Miscellaneous crystalloids – variable –	 Low-grade mucoepidermoid Ca
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Cytology of Normal Salivary Glands and  Nonneoplastic Disorders    Sect. 5.1.3, p. 404  
(continued)
Chronic Sclerosing Sialadenitis (Küttner Tumor)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Dense lymphocytic infiltrate:
	 Conglomerate of small lymphocytes and lymphoid cells from  

secondary lymph follicles
–	 Clusters of ductal cells surrounded by collagen and infiltrated  

by lymphocytes 
–	 Paucity or absence of acinic cells
–	 Fibroblasts and fragments of sclerotic tissue – variable

Low cellularity of FNA smears despite  
extensive needling indicates progressed 
fibrosis

–	 Nonspecific chronic inflammation
–	 Malignant lymphoma

Extravasation Mucocele / Mucus Granuloma

Basic cell pattern   Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mucoid masses
–	 Foam cells
–	 Foreign-body giant cells and macrophages

–	 Other granulomatous disorders

Necrotizing Sialometaplasia / Salivary Gland Infarct

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Necrotic acini
–	 Gland ducts with goblet cells and pronounced squamous cell  

metaplasia

–	 Low-grade mucoepidermoid carcinoma

Cytology of sarcoidosis, tuberculosis, and other infectious diseases,  see Sects. 5.1.3.5.2 and  5.1.3.5.3, p. 407.

Benign Nonspecific Lymphoproliferative Lesions    

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Abundant lymphoid infiltrate:
	 Small lymphocytes and follicle center cells

–	 Intraparotid lymph node
–	 Lymphoid hyperplasia associated  

with benign and malignant lesions
–	 Malignant lymphoma

Lymphoepithelial Sialadenitis: MESA

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Abundant lymphoid infiltrate:    
	 Small lymphocytes and follicle center cells
–	 Myoepithelial islands   

–	 Malignant non-Hodgkin lymphoma 
(MALT lymphoma)

–	 Diagnostic considerations in various lymphoproliferative disorders are specified in Sect. 5.1.3.6, p. 409.
–	 Regarding Castleman disease,  see Section 2.4.3.7.1, p. 214.
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Benign Neoplasms of the Salivary Glands    Sect. 5.1.4, p. 409
Pleomorphic Adenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Gelatinous mass:  myxoid, mucoid, chondroid and hyaline material
	 MGG stain: red to dark-purple 
	 Pap stain: gray-greenish to pale pink with fibrillar structure      
–	 Epithelial cells are numerous: 

–	 Monomorphous, medium-sized
–	 Rounded or plasmacytoid in appearance
–	 Bland nuclei with finely reticular chromatin
–	 Inconspicuous nucleoli
–	 Sharply demarcated dense and cyanophilic cytoplasm 

–	 Myoepithelial cells are spindle-shaped, focally streaming into
	 the stroma

–	 Epithelial component may exhibit vari-
able architectural patterns and differ-
ent cell types:
–	 Cystic change
–	 Squamous metaplasia 
–	 Mucus-producing cells
–	 Occasional cellular/ nuclear atypia 
–	 Variable detritic mass deposits

–	 A variety of benign and malignant 
salivary gland lesions  and metastases

Warthin Tumor 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Smears with protein-rich background, appearing dirty and granular, 
occasional cholesterol deposits

–	 Mixed population of lymphocytes 
–	 Typical oncocytes arranged in regular flat sheets strongly varying in 

size and multitude
–	 Squamous metaplasia is common, occasionally atypical

–	 Warthin tumor with sparse lymphocytic 
fraction

Cyst content with degenerated epithelial 
component: 
–	 Scattered mature lymphocytes in a typi-

cal background
–	 Merely degenerating oncocytes showing 

typical features:
–	 Polygonal, columnar or pyramidal 

cell shape, variable in size
–	 Salmon-colored, thick and homoge-

neous cytoplasm 
–	 Pyknotic nuclei

–	 Sharply outlined cytoplasmic remnants 
of oncocytes with features as stated 
above

–	 Pronounced metaplasia:  
Squamous or mucinous   

	 and cellular atypia 
	 and necrosis       

–	 Miscellaneous oncocyte-predominant 
benign salivary gland lesions

–	 Sebaceous (lymph-) adenoma

–	 Oncocytoma 

–	 Nonspecific cyst content
–	 Tumor necrosis

–	 Squamous cell carcinoma
–	 Mucoepidermoid carcinoma, low-grade
–	 Sialometaplasia (in minor salivary 

glands)



1166 Synopsis and Algorithms

1

5

18

Benign Neoplasms of the Salivary Glands    Sect. 5.1.4, p. 409  (continued)

Oncocytoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich aspirates
–	 Numerous oncocytes: isolated, in clusters, and in papillary fragments
–	 Few lymphocytes
–	 Scanty proteinaceous material 

–	 Preponderance of clear cells

Infrequent:
–	 Squamous or mucinous metaplasia    
–	 Cellular atypia 
–	 Necrosis

–	 Oncocyte-predominant salivary gland 
lesions

–	 Warthin tumor

–	 Myoepithelioma
–	 Low-grade clear cell carcinoma
–	 Metastases of clear cell cancers
–	 Low-grade mucoepidermoid carcinoma
–	 Acinic cell carcinoma

–	 Squamous cell carcinoma
–	 Mucoepidermoid carcinoma, low-grade
–	 Sialometaplasia (in minor salivary 

glands)

Basal Cell Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular smears
–	 Numerous cohesive cell clusters and branching cords
–	 Monomorphic individual cells: 

–	 Round to ovoid nuclei
–	 Granular chromatin, occasionally one distinct nucleolus

–	 Cytoplasm occurring as small pale rim
–	 Rare single cells, usually as naked nuclei
–	 Sparse hyaline and homogeneous material: 
	 Occasionally attached to the border of the cell clusters
	 MGG stain: bright red 
	 Pap stain: almost translucent
–	 Completely absent: myxoid stroma of pleomorphic adenoma
–	 Occasionally cystic changes: 
	 Smears with watery proteinaceous background and bland epithelial 

cells either scattered, or in dense clusters, or in papillary fragments

–	 Basal cell adenocarcinoma
–	 Pleomorphic adenoma, cellular variant
–	 Adenoid-cystic carcinoma, solid form
–	 Basaloid squamous cell carcinoma
–	 Small-cell carcinoma
–	 Other primary and metastatic tumors 

with predominant basaloid features

Cytology and differential diagnoses of other rare benign tumors of the salivary gland such as cystadenoma, clear cell adenoma, canalicular adenoma, sebaceous 
adenoma, myoepithelioma, mesenchymal tumors, see Sect. 5.1.4.5, p. 413.
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Malignant Tumors of the Salivary Glands    Sect. 5.1.5, p. 414  
Low-Grade Mucoepidermoid Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Mucin-producing cells 
–	 Large polyhedral cytoplasm well defined and finely vacuolated
–	 Small nuclei bland in shape and structure
–	 Cell clusters and individual cells
Intermediate epidermoid cells
–	 Multilayered tightly packed clusters
–	 Single cells may occur
–	 Bland nuclei: small, round to oval, dark staining, small nucleoli
–	 Moderate N/C ratio
–	 Homogeneous sharply outlined cytoplasm, rare keratinization
–	 Cytoplasmic vacuoles – variable
Squamous cells (in the majority of cases sparsely present)
–	 Keratinized cytoplasm and minimal nuclear atypia

–	 Mucin-rich background and possibly 
cystic background

Infrequent:
–	 Pronounced lymphocytosis 

–	 Retention cyst
–	 Sialadenitis
–	 Pleomorphic adenoma: cystic and with 

various metaplastic cell changes

Caution: 
Isolated mucoid cells and intermediate 
cells may mimic histiocytes

–	 Various mucinous cysts

–	 Warthin tumor

High-Grade Mucoepidermoid Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Rarely cystic background
–	 Mucoid material, cellular debris, inflammation – variable 
–	 Low number of mucus-producing cells
–	 Numerous keratinized squamous cells, pleomorphic, intercellular 

bridges – variable
–	 Increased mitotic activity

–	 Primary and secondary epithelial can-
cers, such as:
–	 Salivary duct carcinoma
–	 Squamous cell carcinoma
–	 Adenosquamous carcinoma

Adenoid Cystic Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small polyhedral cells, minor variation in cell size
–	 Nuclei are round to oval and hyperchromatic coarse chromatin,  

irregular nucleoli
–	 Cytoplasmic bodies appear as small rim
–	 Tumor cells are generally tightly clustered
–	 Characteristic extracellular globular material:
	 homogeneous spherical bodies surrounded by carcinoma cells.  
	 Pap stain: translucent; MGG stain: pink

–	 Basal cell adenoma
–	 Pleomorphic adenoma
–	 Polymorphous low-grade adenocarci-

noma (in intraoral minor salivary glands)
–	 Benign and malignant epithelial-myoepi-

thelial tumors

Well-Differentiated Acinic Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Hypercellular smears with abundant tumor cells:
	 Marked monotonous cell pattern 
	 Numerous stripped nuclei  
–	 Absence of ductal elements and mesenchymal cells
–	 Rare calcium deposits, possibly psammoma body-like

–	 Abundance of stripped nuclei

–	 Cohesive tumor cell clusters showing 
more or less well-formed acinic structures

–	 Monomorphic nuclei, round or oval, 
centrally located nucleolus

–	 Granular chromatin  
–	 Mild atypias may be present
–	 Cytoplasm appears foamy and often 

granular

Caution:  
Do not mistake stripped nuclei for 
lymphocytes! (possible misdiagnosis: 
Warthin tumor)

Caution: 
Cytoarchitecture strongly resembles  
benign acini (possible misdiagnosis: 
normal salivary gland tissue)
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Malignant Tumors of the Salivary Glands    Sect. 5.1.5, p. 414  (continued)  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cells with dense cytoplasm (MGG stain: 
grey) resembling oncocytes

Variable:  
–	 Cells with abundant clear vacuolated 

cytoplasm 

Infrequent:   
–	 Papillary clusters and cystic features 

Variable:
–	 Lymphocytic component 

–	 Oncocytic tumor

–	 Clear cell carcinoma
–	 Mucoepidermoid carcinoma
–	 Myoepithelial carcinoma

–	 Various cystic lesions 
–	 Primary salivary gland tumor with cystic 

and papillary features
–	 Metastatic papillary neoplasia (e.g., 

thyroid papillary carcinoma)

–	 Warthin tumor

Poorly Differentiated Acinic Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Clearly malignant cell population:
–	 Polymorphic cells and nuclei, irregular chromatin,  
–	 Enlarged polymorphic nucleoli

–	 Primary and metastatic undifferentiated 
pleomorphic carcinomas

Polymorphous Low-Grade Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich smears comprising monomorphous cells forming a variety of 
papillae, sheets, and clusters

–	 Small to medium-sized cells with bland chromatin texture
–	 Occasional nucleoli
–	 Dense and eosinophilic stained cytoplasm 

–	 Tubular structures containing hyaline 
globules

–	 Myxoid matrix

–	 Monomorphic adenoma

–	 Adenoid cystic carcinoma

–	 Pleomorphic adenoma

Morphological features and further information on rare malignant neoplasms of the salivary glands, see Sects. 5.1.5.5 and 5.1.5.6, p. 417. Entities include epithelial,  
epithelial-myoepithelial, lymphoepithelial, and mesenchymal tumors.

Common Low-Grade Non-Hodgkin Lymphomas

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monotonous lymphoid cell population
–	 Small and enlarged lymphoid cells, variably atypical
–	 Deeply stained nuclei:

–	 Irregular outline and indentations
–	 Nucleoli – variable

–	 Starry-sky cells – variable
–	 Small mature lymphocytes are rare
–	 Absence of epimyoepithelial cell groups 

–	 Benign lymphoproliferative lesions  
(for various reasons)

–	 Various types of small-cell malignant 
tumors
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Malignant Tumors of the Salivary Glands    Sect. 5.1.5, p. 414  (continued)  

Marginal Zone Lymphoma (MALT-Type Lymphoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Heterogeneous population of lymphocytes, predominance of enlarged 
lymphoid cells   

–	 Tingible body macrophages
–	 Absence of typical follicle center cells	     

–	 Benign lymphoproliferative lesions (for 
various reasons)

–	 Myoepithelial sialadenitis

–	 The lymphoid background may be 
strongly suggestive of Hodgkin  
lymphoma 

Myeloid Sarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Medium to large atypical cells, isolated and loosely clustered
–	 Usually clear and lobated nucleus with histiocytoid shape
–	 Large vacuolated or granular cytoplasm

–	 NHL – large-cell type
–	 Undifferentiated carcinoma 
–	 Malignant melanoma

Selected Metastatic Cancers Masquerading as Primary Salivary Gland Tumor     
Sect. 5.1.5.8, p. 420 
Metastatic Lymphoepithelioma-like Carcinoma / Poorly Differentiated Pleomorphic Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cohesive and isolated clearly malignant cells intermingled with mature 
lymphocytes

–	 Malignant lymphoepithelial lesions
–	 Large-cell malignant lymphoma  

(associated with T-lymphocytic  
hyperplasia)

Metastatic Papillary Thyroid Carcinoma / Pulmonary Adenocarcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cytologic smears with cystic background and papillary tufts	 –	 Cystic salivary gland tumors  
with papillary projections

Metastatic Breast Carcinoma / Thyroid carcinoma / Renal Cell Carcinoma / Melanoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Clear cells with lobated nuclei and possibly nuclear cytoplasmic  
inclusions

–	 Various neoplasms with clear cell pre-
dominance
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Section 5.2 	   
Head and Neck Lesions

Congenital Neck Lesions    Sect. 5.2.2, p. 460
Branchial Cleft Cyst (Lesion in the Lateral Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Benign squamous cells:
–	 Mild nuclear irregularities
–	 Distinct but small nucleoli – variable

–	 Respiratory epithelium – uncommon
–	 Lymphocytes (from cyst-surrounding lymphoid tissue)   
–	 Mixed inflammatory infiltrate – variable
–	 Occasionally cholesterol crystals 

–	 Atypical squamous cells

–	 Smears devoid of cellular elements, or 
merely abundant inflammatory infiltrate

–	 Cervical cysts, congenital or acquired
–	 Odontogenic neoplasm
–	 Salivary gland lesions with squamous 

metaplasia	
–	 Parotid lymphoepithelial cyst/ 

lymphangioma 

–	 Metastatic squamous cell carcinoma 
(SCC)

–	 SCC ex-branchial cyst, in situ or invasive

–	 Inflammatory disorder of varied origin:  
salivary glands, odontogenic, cystic 
granuloma

Congenital Muscular Torticollis (Lesion in the Lateral Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Benign slender, spindle-shaped fibroblast cells singly or arranged in 
clusters

–	 Ovoid nuclei with bland morphologic features	       
–	 Atrophic skeletal muscle and multinucleated cells with abundant 

cytoplasm (degenerating muscle fibers)
–	 Invariably fragments of collagen 
–	 Inflammatory infiltrate – variable amount
–	 Clean or pink granular background

–	 Infantile fibromatosis colli
–	 Calcifying aponeurotic fibrosis

        

Thyroglossal Duct Cyst (Lesion in the Midline Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aspirates with low cellularity
–	 Colloid in the background
–	 Epithelial cells of:
	 Columnar type
	 Or metaplastic squamous type 
	 Or normal-looking superficial squamous type  
–	 Variable inflammatory cell patterns, neutrophils are frequently  

predominant

–	 Numerous columnar epithelial cells,  
usually ciliated 

–	 Common cystic thyroid nodule
–	 Teratomatous lesions:  teratoma,  

dermoid cyst
–	 Epidermal inclusion cyst

–	 Bronchogenic cyst

Other lesions arising in the midline neck area such as ectopic thyroid tissue, dermoid cyst, teratoma, plunging ranula are described in Sect. 5.2.2.2, p. 461. 

Cervical Thymoma (Lesion Occurring in any Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular smears with small mature lymphocytes, less frequently  large 
activated lymphocytes, monocytes, and only a few epithelial cells 
(thymocytes)

       

–	 Predominant epithelial cells,  
few lymphocytes

–	 Ectopic thymic tissue
–	 Malignant lymphoma
–	 Lymphocytic thyroiditis

–	 Thyroid carcinoma



1171Synopsis and Algorithms: Head and Neck	�

Congenital Neck Lesions    Sect. 5.2.2, p. 460  (continued)
Thymic Cyst (Lesion Occurring in any Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cystic fluid, serous or sanguineous
–	 Background of the smears with inflammatory cells, erythrocytes, debris, 

calcium deposits, and frequently cholesterol crystals
–	 Cuboid, columnar, ciliated columnar, or squamous epithelial cells  

–	 Various types of neck cysts

–	 Cystic neoplasms

Bronchogenic Cyst (Lesion Occurring in any Neck Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Ciliated columnar cells and ciliary tufts
–	 Sheets of squamous metaplastic cells
–	 Cartilage, smooth muscles and bronchial glands

–	 Thyroglossal duct cyst
–	 Branchial cleft cyst 
–	 Tracheal diverticula

Malformation of lymphatic vessels and very rare congenital neck disorders see Sects. 5.2.2.3.2. and  5.2.2.4, p. 463.

Pseudotumors and Neoplasms from Adjacent Structures  (Selected Entities)     
Sect. 5.2.3, p. 464    
Mycotic Aneurysm 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Neutrophils
–	 Cellular debris

–	 Necrotic neoplasm

Chordoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Conspicuous background composed of myxoid matrix
–	 Biphasic cell pattern:

–	 Physaliferous cells in variable numbers: 
Medium-sized to large cells with a bubbly cytoplasm

–	 Small epithelial-like cells and spindle cells may dominate
–	 Relatively uniform nuclei with considerable pleomorphism, bland 

chromatin texture
–	 Cytoplasm may be eosinophilic, mimicking oncocytes
–	 Anaplastic cellular components – variable

 

–	 Cartilaginous areas – variable

–	 Myxoid liposarcoma
–	 Metastatic carcinomas, various types

–	 Hyaline-type chondrosarcoma
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Benign Noncongenital, Nonneoplastic Lesions of the Head and Neck    Sect. 5.2.4, p. 465   
Nodular Fasciitis  /  Proliferative Fasciitis  /  Desmoid-Type Fibromatosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Usually cell-rich smears comprising proliferative cells of varied types:  
–	 Spindle-shaped cells
–	 Round cells with eccentric nuclei resembling plasma cells
–	 Large plump cells with eccentric nuclei resembling Ganglion cells

–	 Conspicuous nucleoli and abundant cytoplasm
–	 Chromatin is finely granular and evenly distributed
–	 Varying proportions of inflammatory cells
–	 Small fragments of hyaline and myxoid masses – variable 

–	 Conspicuous preponderance of fusiform 
cells

–	 Schwannoma 
–	 Other spindle cell tumors

Proliferative  Myositis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same basic cell pattern as stated above –	 Atrophic muscle fibers  –	 As listed for pseudosarcomatous  
proliferative lesions

Angiolymphoid Hyperplasia  /  Kimura Disease

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Hypercellular smears
–	 Inflammatory cells:

–	 Mixed lymphoid population
–	 Numerous scattered eosinophils

–	 Proliferative endothelial cells:
–	 Spindle-shaped and polygonal cells 
–	 Nuclei are vesicular, cytoplasm is deeply eosinophilic

–	 Fragments of collagenous tissue – variable

–	 Polymorphic proliferative endothelial 
cells

–	 Mixed lymphoid population
–	 Scattered eosinophils          
–	 Proliferative endothelial cells mimicking 

HRS cells

–	 Angiomatous tumors

–	 Undifferentiated carcinoma with  
associated inflammation

–	 Hodgkin lymphoma

Common lymphadenopathy and miscellaneous infectious lymph node disorders are presented in Sect. 15.2 “Lymph Nodes: Benign Lesions,” p. 926.

Benign and Malignant Neoplasms    Sect. 5.2.6, p. 467 
Pilomatrixoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Shadow cells: faintly yellow-staining cells (Pap method) the area of 
lost nuclei remains unstained

–	 Basaloid cells
–	 Cells are tightly but regularly clustered
–	 Small cells comprising darkly stained nuclei
–	 Little cytoplasm
–	 Nucleoli may be prominent
–	 Degenerating cells with pyknotic nuclei
–	 Numerous naked nuclei with nucleoli  

–	 Calcium deposits
–	 Squamous cells in various stages of maturation
–	 Granulomatous component and foreign-body giant cells – variable
–	 Amorphous debris – variable
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Benign and Malignant Neoplasms    Sect. 5.2.6, p. 467  (continued) 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 (Almost) exclusively basaloid cells	

–	 Considerable number of naked basaloid-
cell nuclei with nucleoli  

–	 Squamous cells in various stages of 
maturation. Vesicular nuclei, slightly 
irregular and frequently stripped    

–	 Marked cellular discohesion  

–	 Basal cell carcinoma
–	 Undifferentiated carcinoma
–	 Small-cell carcinoma
–	 Endocrine – Merkel cell tumor
–	 Monomorphic cell breast carcinoma  

(in cases of pilomatrixoma presenting 
as breast lump! )

–	 Malignant lymphoma

–	 Squamous cell carcinoma
–	 Odontogenic tumor

Carotid Body Paraganglioma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Hypercellular sanguineous smears
–	 Single cells and loose cellular grouping:

–	 Pseudorosettes including acinar structures,
–	 Cells vary in shape from round to fusiform,
–	 Moderate anisokaryosis

–	 Considerable anisonucleosis and enlarged nuclei, nuclei are round, 
ovoid, or crescent-shaped

–	 Abundant pale cytoplasm poorly outlined
–	 Eosinophilic granules – variable
–	 A few small spindle-shaped cells

–	 Marked cytoplasmic eosinophilic granu-
lation 

–	 Fibrous/neural neoplasms
–	 Melanotic melanoma
–	 Thyroid carcinoma, follicular and  

medullary
–	 Undifferentiated carcinoma,  metastases
 

–	 Neuroendocrine tumors

Merkel Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Highly cellular aspirates
–	 Tumor cells in small clusters, rosettes, single file, and rows: cells are 

often molded against one another
–	 Single cells and stripped nuclei
–	 Tumor cells are small, uniform, and round to oval in shape
–	 Nuclei are eccentrically placed and irregularly outlined:

–	 Well-defined nuclear membrane
–	 Finely granular chromatin structure
–	 Pronounced hyperchromasia
–	 Inconspicuous nucleolus

–	 Scanty cytoplasm, occasionally exhibiting faint granularity
–	 Frequent mitotic figures

–	 Metastatic small-cell carcinoma
–	 Small round blue cell tumors
–	 Basal cell carcinoma
–	 Small-cell nonpigmented malignant 

melanoma,
–	 Malignant lymphomas of small-cell type
–	 Small-cell carcinoma of the salivary 

gland
–	 Pilomatrixoma

Selected Metastatic Tumors in the Head and Neck Area       
Cytomorphology, differential diagnoses, immunocytochemical properties, and commentaries,  see  Sect. 5.2.7, p. 468.
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Chapter  6  Central Nervous System

Section 6.1 	   
Central Nervous System: Cerebrospinal Fluid

Cytology of Normal Cerebrospinal Fluid and Contaminants    Sect. 6.1.2, p. 492 
Normal Cerebrospinal Fluid (CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Colorless watery fluid
–	 Paucity of cells: a few lymphocytes and monocytes 

Choroid Plexus Cells / Ependymal Cells (Mainly in Lumbar CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cuboidal cells: isolated or in papillary fragments –	 Choroid plexus papilloma
–	 Secondary low-grade papillary tumor

Choroid Plexus Fragments (Mainly in Ventricular CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous cuboidal cells in large papillary fragments, and isolated cells 
in variable numbers

–	 Choroid plexus papilloma
–	 Secondary low-grade papillary neoplasia 

(e.g., of thyroidal origin)

Leptomeningeal Cells or Astrocytes (Mainly in Lumbar CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Benign spindle cells, usually sparse

Melanin Pigment

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pigment occurring, intra- and extracytoplasmic in various benign and 
malignant primary CNS lesions 
(see Sect. 6.1.2.5 ”CSF and melanin pigment,” p. 493)

–	 Metastatic melanoma
–	 Other secondary melanotic lesions   

Bone Marrow  from a Vertebral Body (Contaminants in Lumbar CSF)	

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mature and immature hematopoietic cells         
–	 Megakaryocytes – variable

–	 Lymphoma 
–	 Leukemia

Chondrocytes from an Intervertebral Disk (Contaminants in Lumbar CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large cells, single or in small sheets
–	 Small, round, deeply stained pyknotic nuclei, occasionally multiple
–	 Pale and vacuolated cytoplasm surrounded by a capsule-like dense  

substance

–	 Neoplastic cells

Brain Tissue Fragments (Contaminants in Ventricular CSF)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small tissue fragments composed of a dense network of fibrillary  
elements interspersed with small dark nuclei

–	 Capillaries containing red blood cells
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Reactive and Atypical Cell Changes    Sect. 6.1.3, p. 493  
Activated Monocytes / Histiocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large cells: generally isolated, but occasionally clustered
–	 Horseshoe-shaped nuclei with bizarre indentations, or multilobated, 

smooth membranes
–	 Thinly dispersed chromatin
–	 Prominent nucleolus – variable
–	 Cytoplasm wide and polyhedral, focally vacuolated

–	 Malignant neoplasia of the clear cell type

Activated Leptomeningeal Cells / Astrocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large spindle cells
–	 Elongated nuclei with indentations
–	 Granular chromatin 
–	 Signs of incipient degeneration – variable 

–	 Spindle cell neoplasia

Monomorphic Reactive Lymphoid Hyperplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monomorphic population of small activated lymphocytes:
–	 Coarse chromatin texture
–	 Prominent nucleoli – variable
–	 Mild nuclear membrane irregularities

–	 Chronic lymphocytic leukemia /  
small lymphocytic lymphoma

Variegated Reactive Lymphoid Infiltrate

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mixed lymphoid population – mature and immature cells
–	 Lymphoid and plasmacytoid cells with:

–	 Coarse chromatin texture
–	 Prominent nucleoli
–	 Nuclear membrane irregularities

–	 Malignant lymphoma

Encephalomalacia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell debris and degenerated glial cells
–	 Possibly enlarged reactive glial cells and lipophages

–	 Tumor necrosis



1176 Synopsis and Algorithms

1

6

18

CSF in Nontumoral Conditions (Selected Disorders)    Sect. 6.1.4, p. 494 
Lyme Disease 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich sediment
–	 Numerous lymphoid cells, mainly immunoblasts and plasma cells
–	 Numerous foamy macrophages

–	 Variant types of viral infections
–	 Multiple sclerosis
–	 Malignant lymphoma

Cryptococcosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Round-shaped elements (5–15 µm in diameter) surrounded 
	 by a mucopolysaccharide capsule,
	 additional thin-necked buds
–	 Usually marginal inflammatory reaction  

Caution:
In AIDS patients, malignant lymphoma 
and strong cellular response to another 
infectious agent can occur simultaneously 
with cryptococcosis, thus cryptococci may 
be difficult to recognize

Nonfungal elements: 
–	 Degenerating erythrocytes
–	 Water drops
–	 Air bubbles
–	 Others

Bacterial, mycobacterial, viral (including AIDS) infections, eosinophilia, and demyelinating diseases, see Sect. 6.1.4, p. 494. 

CSF and Neoplastic Lesions in the Central Nervous System (Selected Entities)     
Sect. 6.1.5, p. 496 
Metastatic Melanoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

-Typical malignant melanoma cells (cytomorphology see  elsewhere)

–	 Melanotic

–	 Nonpigmented

–	 Primary meningeal melanoma: extreme-
ly rare!

–	 Activated melanophages
–	 Non-melanoma neoplastic cells

–	 Undifferentiated large-cell neoplasms: 
–	 Large-cell carcinoma
–	 Large-cell lymphoma and others

Metastatic Breast Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

 –	 Breast carcinoma cells (cytomorphology, see elsewhere) 

–	 Toothed wheel-like cytoplasmic  
protrusions and blebs  	  
	

–	 This is a signature of breast cancer 
cells in CSF, but not  absolutely  
specific!

Metastatic Squamous Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Distinct malignant squamous cells
	 or atypical squamous cells

–	 Craniopharyngioma
–	 Contaminants
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CSF and Neoplastic Lesions in the Central Nervous System (Selected Entities)     
Sect. 6.1.5, p. 496  (continued)
Large-Cell-Type Leukemic Lymphoma  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monomorphic single-cell pattern
–	 Large malignant elements, high N/C ratio
–	 Nuclei with finely granular chromatin and  irregular membrane
–	 Pronounced nucleoli

–	 Paucicellular fluid

–	 Nuclear convolutions and grooves  
(typical of T-NHL)

–	 Cytoplasmic granularity   

–	 Poorly differentiated malignant  
neoplasia

–	 Metastatic large-cell tumors showing 
nuclear convolutions, such as:
–	 Pulmonary adenocarcinoma
–	 Breast carcinoma
–	 Renal cell carcinoma
–	 Malignant melanoma

–	 Myelogenous leukemias

Anaplastic Glial Tumors

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Highly pleomorphic cells – scattered or loosely grouped
–	 Pronounced variability in cell size
–	 Nuclei with coarse chromatin and large nucleoli, irregular nuclear 

membranes

–	 Undifferentiated metastatic neoplasms

Low-Grade Glioma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Benign looking monocytoid cells 
–	 Bland nuclei
–	 Loose chromatin structure

–	 Macrophages
–	 Monocytes

Choroid Plexus Papilloma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Papillary projections
–	 Monomorphic cells with bland nuclei regularly arranged

–	 Normal choroid plexus
–	 Secondary low-grade papillary tumor

Choroid Plexus Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Papillary projections
–	 Frankly malignant cells with irregular arrangement

-Secondary papillary adenocarcinoma

Medulloblastoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Highly cellular specimens
–	 Anaplastic small cells with the size of large lymphocytes         
–	 High N/C ratio
–	 Hyperchromatic pleomorphic nuclei 
–	 Cells isolated or densely clustered, rosette formation and necrosis – 

variable      

–	 Small round cell tumors
–	 Small-cell carcinoma of the lung
–	 Retinoblastoma
–	 Neuroblastoma      

Commentaries on various other neoplastic disorders are provided in Sects. 6.1.5.2–6.1.5.4 p. 496.
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Chapter  8  Oral Cavity and Oropharynx

 	  –  Benign Oral Lesions 
	 –  Leukoplakia 
	 –  Benign and Malignant Tumors

Cytology of Benign Oral Lesions    Sect. 8.5, p. 566
Normal Epithelial Cells

Cell types and their origin Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Squamous cells: almost identical to squamous cells  in samples from 
saliva, sputa, cervix/vagina)

–	 Columnar cells: point of origin are the nasopharyngeal area and/or 
salivary gland ducts

–	 Acinar formations: originating from salivary glands
–	 Lymphocytes: originating from tonsillae or hyperplastic lymph nodes

Abnormal Squamous Cells: Sporadically  or  Caused by Varied Mucosal Irritations (NOS)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell enlargement
–	 Bland cytoarchitecture comprising normal N/C ratio

Variable:  
–	 Binucleation
–	 Nuclear pleomorphism
–	 Nuclear inclusions
–	 Giant nucleoli
–	 Cytoplasmic vacuolization

–	 Anemias
–	 Tropical sprue
–	 Drugs
–	 Chemotherapeutics  
–	 Postirradiation

Reactive/Reparative Squamous Cell Changes  Due to Inflammation, Ulceration, Infection (Bacterial, Mycotic)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abnormal acidophilic irregular cytoplasm
–	 Hyper-/parakeratotic cells
–	 Enlarged nuclei with smooth borders
–	 Loose chromatin pattern, 
–	 Frequently increased N/C ratio
–	 Infrequent prominent and multiple nucleoli
–	 Neutrophils, lymphocytes, histiocytes – variable

Abnormal chromatin texture – variable –	 Dysplasia
–	 Well-differentiated squamous cell  

carcinoma	

Pemphigus Vulgaris 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular cytologic sample and uniform cell pattern
–	 Small squamous cells with increased N/C ratio
–	 Single or multiple irregular nucleoli
–	 Generally loose and even chromatin texture
–	 Hyperchromasia is exceptional
–	 Occasional cell-in-cell arrangement

 –	 Squamous cell carcinoma
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Cytology Performed on Clinically Leukoplakic Lesions    Sect. 8.6, p. 567
Most Likely Benign Leukoplakic Lesion 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Uniform, keratinized, red, orange, or yellow stained anucleated  
squamous cells

–	 Occasional bland and regularly shaped nuclei

Indeterminate Verrucous Plaque

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Marked keratinized anucleated squamous cells comprising certain 
pleomorphism

–	 Sporadic pearl formation
–	 Few squamous cells containing nuclei with minor irregularities
–	 Bland chromatin texture and bland nucleoplasmic coloring

–	 Dysplastic epithelium with hyperkera
tosis

–	 Well-differentiated SCC / verrucous SCC 
–	 Keratinizing squamous cell papilloma
–	 Verruca vulgaris       

Dysplastic/Premalignant Squamous Lesion  or  Squamous Cell Carcinoma In Situ

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Distinct cytoplasmic and nuclear pleomorphism
–	 Nuclei show indentations and cleaving
–	 Increased N/C ratio
–	 Dense chromatin pattern, finely granular or coarse
–	 Hyperchromasia 
–	 Nucleoli are variable in size and shape

–	 Cytoplasmic keratinization – variable –	 Invasive squamous cell carcinoma
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Squamous  Cell Carcinoma and Its Variants       Sect. 8.7, p. 568    
Keratinized SCC: Well-Differentiated SCC  and  Verrucous SCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundantly keratinized anucleated cells
–	 Brightly red- and orange-stained cytoplasm
–	 Few squamous cells containing nuclei with minor irregularities,
–	 Most nuclei exhibiting bland outline, texture, and coloring

–	 Mild cellular pleomorphism and pearl 
formation – variable

–	 Strongly keratinized leukoplakic lesions, 
benign or dysplastic

SCC, Moderately to Poorly Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 In general less prominent keratinization, extreme variations in tumor 
cell maturation 

–	 Sporadic anucleated, heavily keratinized cells
–	 Enlarged nuclei with marked pleomorphism:

–	 Irregular borders usually prominent,
–	 Distinct hyperchromasia, 
–	 Irregular chromatin texture,
–	 Single or multiple prominent nucleoli

–	 Increased N/C ratio
–	 Usually necrotic debris, red blood cells, leukocytes 

–	 Metastatic SCC

Lymphoepithelial carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Syncytial sheets of large undifferentiated cells
–	 Vesicular and pale nuclei with marked irregular borders    
–	 Indistinct chromatin structure
–	 Nucleoli variable in size and shape
–	 Cytoplasm tends to be wide, clear, and delicate
–	 Background infiltrate of benign lymphoplasmoid cells

–	 Non-Hodgkin lymphoma of blastic type 
associated with benign lymphoplasma-
cytoid hyperplasia  

–	 Benign follicle-center blasts originating 
from hyperplastic follicles

Caution:  in cases with single scattered 
cancer cells, tumor cells are often  
misinterpreted as activated histiocytes 

Rare Primary Tumors and Metastases        Sect. 8.8, p. 568
Granular Cell Tumor 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular cytologic specimens
–	 Uniform large fragile cells, single or grouped
–	 Small nuclei often excentrically positioned
–	 Bland granular chromatin
–	 Inconspicuous nucleoli	    
–	 Ill-defined and abundant finely granular cytoplasm
–	 Background comprising abundant granular material

–	 Well defined cytoplasm (rare finding)

–	 Foamy cells from a cystic fluid

–	 Malignant melanoma

–	 Metastasis of renal cell carcinoma,  
and other clear cell neoplasms

–	 Onocytic tumor

Other rare primary and secondary tumors are discussed in Sect. 8.8, p. 568.
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Chapter  9  Liver

Section 9.1 	  –  Normal Cytology 
Liver	 –  Benign Lesions, Inflammation/Infections 
	 –  Benign Tumors 
	 –  Equivocal Lesions 
	 –  Premalignant Lesions

Liver Parenchyma     Sects.  9.1.2–9.1.4, p. 588
Benign Hepatocytes

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Many small to medium-sized monolayer sheets or dense clusters,  
regular nuclear spacing

–	 Round nuclei of variable size with neat margins 
–	 Fine and smooth chromatin structure
–	 Numerous clear nuclear inclusions, sharply outlined
–	 Usually one small nucleolus, centrally located
–	 Large distinct cytoplasm, eosinophilic cytoplasmic granulation

–	 Intracytoplasmic lipofuscin – variable

Fragments of Bile Ductules 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tightly packed elongated or tubular clusters consisting of small cells
–	 The cells are cuboid and of small columnar shape
–	 Occasional cellular palisading

Fatty Liver / Steatosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Enlarged hepatocytes 
–	 Medium-sized and large cytoplasmic vacuoles
–	 Marginalized nuclei 
–	 Normally structured cell sheets

 

Pigment in Benign Hepatocytes  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Lipofuscin
–	 Pale golden brown finely granular pigment

Bile
–	 Intracytoplasmic granules, usually yellow or green in color,  

considerable variation in size and density

Hemosiderin
–	 Large and coarse granular elements with inhomogeneous particle size 

and  shape
	 MGG stain: brown staining,  
	 Pap stain: greenish-brown in color
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Myeloid Metaplasia              Sect. 9.1.5, p. 588 
Extramedullary Hematopoiesis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Trilineage hematopoietic cells:
–	 Normoblasts
–	 Premature and maturing myeloid cells
–	 Megakaryocytes

–	 Myelogenic sarcoma
–	 Large-cell carcinoma   
–	 Malignant lymphoma

Inflammation  /  Infection    Sect. 9.1.6, p. 589
Acute Inflammation NOS

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mainly neutrophils, well preserved
–	 Phagocytic macrophages

Pyogenic Abscess

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mainly neutrophils, markedly degenerated
–	 Phagocytic macrophages

–	 Amebic abscess

Chronic and Viral Hepatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Lymphoid cells – varying degrees of differentiation
–	 Plasma cells

–	 Malignant lymphoma

Infectious Granulomatosis, Sarcoidosis, Mycobacteriosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Epithelioid cells
–	 Common histiocytes, partly multinucleated
–	 Giant cells of the Langhans type
–	 Small epithelioid granuloma fragments
–	 Lymphocytes 

–	 Caseous necrosis

–	 Eosinophils
–	 Foreign-body giant cells
–	 Macrophages
–	 Birefringent crystals

–	 Noninfectious granulomatosis,  
sarcoidosis

–	 Caseating tuberculosis 

–	 Granulomas following drug use

Talc Granulomatosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Birefringent crystals 
–	 Foreign-body giant cells
–	 Macrophages

–	 Other foreign-body granulomas
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Cystic Lesions          Sect. 9.1.7, p. 589   
Primary Congenital or Simple Cysts

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Smear with proteinaceous background 
–	 Foam cells

–	 Glandular cells
–	 Occasional mucus

–	 Ciliated epithelial cells

–	 Mesothelial cell sheets

–	 Cysts of the intrahepatic bile ducts  
–	 Cysts in cholangiocellular tumors

–	 Foregut cyst

–	 Mesothelial cyst

Secondary Cyst: Necrotic Malignancy 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Detritus and necrosis	 
–	 Apoptosis 
–	 Macrophages 
–	 Inflammatory component (optional)

–	 Caseating tuberculosis

Hydatid Cyst  (Echinococcosis)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Debris partly homogeneous and opaque
–	 Unusually nucleated cells
–	 Single hooklets – variable
–	 Scolices – variable 

–	 Cystic fluid devoid of specific tapeworm 
elements

–	 Simple cyst

Nonneoplastic Epithelial Lesions, Mass Presenting         Sect. 9.1.8, p. 591 
Cirrhosis Comprising Regenerative Parenchymatous Nodules

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hepatocytes often binucleated, marked variation in size and shape                
–	 Dense chromatin structure
–	 Distinct large and irregular nucleoli

–	 Optional:  
–	 Proliferating bile ducts 
–	 Inflammatory infiltrate
–	 Fragments of fibrous tissue
–	 Active fibroblasts

–	 Well-differentiated HCC

–	 Focal nodular hyperplasia

Focal Nodular Hyperplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Normal hepatocytes
–	 Fragments of fibrous tissue associated with individual epithelial and 

mesenchymal elements
–	 Activated fibroblasts
–	 Proliferating bile ducts

–	 Liver cirrhosis
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Benign Epithelial Tumors    Sect. 9.1.9, p. 591
Liver Cell Adenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Benign hepatocytes large, usually pale
–	 Uniform regular nuclei with smooth borders and inclusions;  

the nucleoplasm may be patternless and pale
–	 Distinct amphophilic nucleoli
–	 Gland-like formations with bile plugs
–	 No bile ducts
–	 No mitoses

–	 Well-differentiated HCC

Noncystic Cholangiocellular Tumors:   Bile Duct Adenoma,   Biliary Microhamartoma,   Biliary Adenofibroma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Benign cuboidal to columnar cells
–	 Basally situated monomorphic nuclei 
–	 No mitoses 	
–	 Varying amount of stromal tissue

–	 Possibly focal mucin production

Cholangiocellular Tumors of Equivocal Malignant Potential    Sect. 9.1.10, p. 592
Hepatobiliary Mucinous Cystadenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 The same basic pattern as described for benign cholangiocellular tumors
–	 Overt mucin production
–	 Polypoid clusters and papillary fronds – variable

–	 Foci of dysplastic cells as an indicator 
of increased malignant potential

Biliary Papillomatosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 The same basic pattern as described for benign cholangiocellular tumors  
–	 Papillary fragments with fibrovascular stalks
–	 Palisade arrangement of columnar cells
–	 Cells from acute or chronic inflammation
–	 Regressive cell changes

–	 Foci of dysplastic cells as an indicator 
of increased malignant potential

Liver Cell Dysplasia        Sect. 9.1.11, p. 593
Liver Cell Dysplasia, Large-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Sheets and clusters of mildly atypical hepatocytes
–	 Scattered nuclear pleomorphism
–	 High N/C ratio
–	 Densely granular irregular chromatin
–	 Pleomorphic nucleoli

–	 Regenerative nodule/liver cell adenoma  

–	 Well-differentiated HCC

Liver Cell Dysplasia, Small-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Atypical small hepatocytes  in microtrabecular and acinar arrangement
–	 Round to oval nuclei 
–	 Irregular granular chromatin
–	 Inconspicuous nucleoli

–	 Small-cell malignant tumor

Rare Benign Primary Liver Tumors    Sect. 9.1.12, p. 593
A few lesions of this large tumor group are worth mentioning where aspiration cytology may be helpful as an initial diagnostic tool: cavernous hemangioma, angiomyoli-
poma, myelolipoma, dermoid cyst.
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Section 9.2 	   
Liver	 –  Malignant Lesions
	

Hepatocellular Carcinoma  (HCC)  and Its Variants    Sects.  9.2.1  and  9.2.2, p. 604
HCC, Well-Differentiated   

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mostly large cohesive and regular sheets
–	 Endothelial cells coating tumor cell trabeculae
–	 Minimal atypical cells of the hepatoid type, not enlarged as compared 

to normal hepatocytes
–	 Well-defined granular cytoplasm
–	 Round nucleus with finely granular chromatin
–	 A single conspicuous nucleolus, centrally located
–	 No bile duct cells

–	 Reactive / hyperplastic hepatocytes
–	 Regenerative liver nodule
–	 Liver cell adenoma
–	 Liver cell dysplasia (large-cell type)
–	 Well-differentiated neuroendocrine 

tumor

HCC, Well- to Moderately Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Atypical cells of the hepatoid type 
–	 Large cytoplasm with coarse granulation 
–	 Increased N/C ratio
–	 Irregular nuclei with densely packed coarse chromatin
–	 Enlarged nucleoli, centrally located or multiple
–	 Monolayer sheets arborizing fingerlike, focally nuclear overlapping and 

crowding
–	 Stripped atypical nuclei with cauliflower shape 
–	 Characteristic endothelial cell pattern   

 

        

HCC, Poorly Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Cell features indicative of hepatocytic tumor origin:
–	 Pleomorphic cells, nuclei, and nucleoli
–	 Intranuclear cytoplasmic inclusions
–	 Varying N/C ratio 
–	 Irregular sheets and dense clusters
–	 Frequently isolated tumor cells
–	 Stripped atypical nuclei with cauliflower shape
–	 Cytoplasmic bile pigment 

–	 Poorly differentiated large-cell endocrine 
carcinoma

–	 Poorly differentiated adenocarcinoma
–	 Undifferentiated large-cell carcinoma
–	 Malignant melanoma

Fibrolamellar variant of HCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Extremely large hepatoid cells, single or in small sheets
–	 Normal N/C ratio
–	 Dense granular chromatin
–	 Huge centrally located nucleolus
–	 Abundant polygonal oncocytic cytoplasm
–	 Fibrous and sclerotic tissue

–	 Pronounced reactive liver disorders  
associated with fibrosis	

–	 Secondary large-cell neoplasms with 
oncocytic features

Clear cell Variant of HCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Sheets or clusters of obvious malignant cells exhibiting abundant clear 
cytoplasm

–	 Atypical polymorphous hyperchromatic nuclei
–	 Coarse chromatin

–	 Metastasis of renal cell carcinoma

–	 Rare secondary clear  cell tumors
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Hepatocellular Carcinoma  (HCC)  and Its Variants    Sects.  9.2.1  and  9.2.2, p. 604
(continued)
Small-Cell Variant of HCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular smears showing clusters of small uniform neoplastic cells
–	 Round to oval nuclei with irregular outline
–	 Dense granular chromatin
–	 Inconspicuous or even absent nucleolus
–	 Usually indistinct cytoplasm

–	 Various types of small-cell tumors
–	 Neuroendocrine tumor, common type or 

small-cell variant
–	 Liver cell dysplasia of the small-cell type

Neuroendocrine Tumor    Sect. 9.2.3, p. 607
Common Neuroendocrine Tumor (NET)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant cellular material
–	 Small to medium-sized tumor cells with plasmacytoid features, single 

and in loose clusters
–	 Eccentrically placed nuclei
–	 Distinct cytoplasm with reddish granulation
–	 Rosette-like and acinar formations

–	 Huge stripped polymorphous nuclei – 
variable

–	 Well-differentiated HCC 

–	 Breast cancer metastasis 

NET of the Large-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large atypical hepatoid cells, polygonal in shape, often arranged in 
branching sheets

–	 Dense granular nuclear chromatin
–	 Prominent nucleolus
–	 Eosinophilic cytoplasmic granulation – variable

–	 Hepatocellular carcinoma
 
–	 Metastatic carcinoma of the large-cell 

type
–	 Metastasis of medullary thyroid  

carcinoma     

Small-Cell Neuroendocrine Carcinoma, Poorly Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell-rich sample
–	 Small malignant cells, occasionally  fusiform
–	 Cells occur singly and focally clumping
–	 Very small or absent cytoplasmic rim
–	 Dense granular chromatin and salt-and-pepper pattern   
  

–	 Predominant fusiform tumor cells

–	 Other small-cell cancers in particular 
metastases

–	 Malignant tumors of the small round cell 
tumor group

–	 Varied spindle cell neoplasms
–	 Small-cell, spindle cell amelanotic  

melanoma  
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Cholangiocarcinoma          Sect. 9.2.4, p. 609
Classic Cholangiocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Classical cytologic features of adenocarcinomas
–	 Palisading malignant columnar cells
–	 Intracytoplasmic and background mucus – variable

–	 Secondary adenocarcinomas

Uncommon Primary Liver Neoplasia           Sect. 9.2.5, p. 609  
Combined Hepatocellular-Cholangiocarcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Typical neoplastic cells of HCC-type
	 combined with
–	 Unequivocal adenocarcinoma  

–	 Collision tumors:    
	 (1)   HCC and cholangiocarcinoma 
	 (2)  HCC and metastatic adenocarcinoma

Further uncommon neoplasms, see Sect. 9.2.5, p. 609

Metastatic Tumors    
A synopsis of the most frequent secondary cancers and their immunocytochemical features is given in Sects. 9.2.6. and 9.2.7, p. 610, respectively.
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Chapter  10  Pancreas

Section 10.1 and 10.2 	   
Pancreas, Extrahepatic Bile Ducts, Ampullary Region	

Cytology of  the Pancreas and Bile Ducts    Sects.  10.1.4., p. 636  and  10.2.4, p. 682
Pancreatic Acinar Cells and Tissue 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small acinar formations and fragments of acinar tissue in lobular  
arrangement

–	 Small round to ovoid uniform nuclei, mild variation in size, and  
smooth distinct membranes

–	 Usually eccentrically and basally placed nuclei  
–	 Fine granular and evenly distributed chromatin
–	 Conspicuous small and round nucleoli
–	 Abundant and fine granular cytoplasm, granularity may appear  

fuzzily in Papanicolaou stain

       

Cells of Small Pancreatic Ducts 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Regular flat sheets of cuboidal to columnar cells
–	 Small round nuclei, occasionally with a tiny nucleolus     
–	 Regularly distributed granular chromatin
–	 Relatively scant and poorly defined cytoplasm 

Cells of Large Pancreatic Ducts    (Typical Finding in Brushings or direct Juice Aspiration,  
But Rarely Found in Fine-Needle Aspirates)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small to medium-sized cells of cuboidal and columnar shape, isolated, 
in palisade arrangement, or in regular flat honeycomb sheets

–	 Round nuclei, distinctly outlined
–	 Evenly dispersed and granular chromatin
–	 Distinct nucleoli – variable
–	 Well-defined, densely structured or vacuolated cytoplasm
–	 Cell degeneration – variable  

–	 Markedly elongated cytoplasm  

–	 Pronounced cellular degeneration

 

–	 Bile-duct lining epithelial cells

–	 Tumor necrosis

Islet Cells of the Endocrine Fraction of the Pancreas

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells singly or in loose aggregates
–	 Nuclei sharing morphologic features of common pancreatic acinar cells
–	 Usually blurred cytoplasm 

–	 Acinar cells of benign pancreatic  
parenchyma

Cells of Large Bile Ducts   (Typical Finding in Brushings and Duodenal Secretions, But Rarely Found in Fine-Needle Aspirates)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Slender, elongated columnar cells, so-called matchstick cells  
–	 Basally located small round nuclei with regular outline
–	 Bland chromatin
–	 Small round nucleolus – variable
–	 Smoothly outlined pale cytoplasm, dense or vacuolated

–	 A variety of metaplastic lesions –  
variable: pyloric gland, intestinal, 
 and squamous metaplasia  

–	 Numerous cuboidal epithelial cells –	 Pancreas-duct lining epithelial cells
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Cytology of  the Pancreas and Bile Ducts    Sects.  10.1.4., p. 636  and  10.2.4, p. 682 

(continued)
Cells of Duodenal Lining Epithelium (Typical Finding in Brushings, Juice Collected from the Orifice of the Ampulla of Vater,  
and Duodenal Secretions)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cuboid to cylindric cells with a prominent brush border arranged in 
regular flat sheets

–	 Sheets with honeycomb appearance interspersed with goblet cells

–	 Numerous isolated superficial duodenal 
cells, lacking brush borders

–	 Cells of biliary and/or pancreatic duct 
origin

Cell Damage Due to Thermal Cautery (Typical Finding in Brushings Combined with Endoscopic Retrograde Cholangiography)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Degenerated mucosal epithelial cells appear isolated and clustered
–	 Pronounced elongation of the cytoplasm and nuclei
–	 Deeply stained, homogeneous nuclei 

 
–	 Spindle cell neoplasia, benign or  

malignant

Contaminants in FNABs and Brushings    Sects.  10.1.4, p. 636  and  10.2.4, p. 682
Mesothelial Cells (Typical Finding in Transcutaneous FNA Samples)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large sheets of flattened cells, some sheets may be folded
–	 Centrally placed and widely spaced nuclei 
–	 Indented nuclei, clear nucleoplasm and blurred chromatin texture
–	 Conspicuous nucleoli – variable

–	 Activated, regenerative mesothelial cells 
with distinct nucleoli

–	 Carcinoma

Gastrointestinal Epithelium (Presenting Diagnostic Dilemmas in Endoscopic-Guided Aspirations)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Sheets and single cells of the gastric and intestinal epithelial layers
–	 Nuclear irregularities and overlapping – variable
–	 Intracytoplasmic and background mucus – variable

Variable morphologic appearance depen-
dent on the origin of the cells (stomach, 
duodenum, small bowel, large bowel)

–	 Endoscopic-guided FNAB of the  
pancreas comprising numerous  
mucinous cells, single cells, and sheets 
(as a contaminant)

–	 Mucinous cystic pancreatic tumor

Intramural Ampullary and Duodenal Glands (Generally Resulting from Vigorous Brushing the Ampullary Area)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Polygonal and more voluminous cells (as compared to duct-lining cells)
–	 Nuclei varying in size and shape
–	 Distinct nucleoli of variable size
–	 Usually abundant clear cytoplasm, coarsely vacuolated
–	 Irregular cell clustering and nuclear crowding – variable

–	 Adenocarcinoma of the clear cell type
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Inflammation, Infection, and Infectious Cysts: Findings in Pancreatic Aspirates 
Sect. 10.1.5, p. 637
Early Form of Acute Pancreatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Degenerated fat cells (fat necrosis)
–	 Foam cells: lipid-laden vacuolated macrophages  
–	 Numerous neutrophils
–	 Granular debris
–	 Degenerating and necrotic acinar and ductal cells showing small 

pyknotic dark-staining nuclei – variable

 

Healing Form of Acute Pancreatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same basic cell pattern as stated above, and
–	 Granulation tissue with reactive immature fibroblasts
–	 Activated histiocytes and proliferating capillaries         
–	 Frequent granular calcium deposits 
–	 Numerous leukocytes of various types

–	 Pronounced activation of fibroblasts, 
histiocytes, and  endothelial cells

–	 Large-cell carcinoma and fibrosclerosis

Chronic Pancreatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Minor acinar cell component
–	 Ductal cells are the dominant cell type, arranged in small cohesive 

slightly irregular sheets
–	 Loose and regular chromatin distribution
–	 Usually vacuolated cytoplasm
–	 Background with lymphocytes, plasma cells, and fragments of  

fibrosclerotic tissue

 

–	 Duct cell squamous metaplasia:  
densely structured and sharply outlined 
cytoplasm, small bland nuclei

–	 Ductal cells may display atypical features:
–	 Sheets with focal nuclear overlapping
–	 Slightly enlarged nuclei (compared 

to normal cells) varying in size and 
shape

–	 N/C ratio normal or slightly increased
–	 Nuclear wrinkling and indentations – 

variable
–	 Conspicuous nucleoli, variable in size

–	 Dense lymphoplasmacytic infiltrates

–	 Adenocarcinoma of the pancreas, well to 
moderately differentiated

–	 Autoimmune pancreatitis  

Tuberculosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Caseous necrosis
–	 Epithelioid histiocytes
–	 Langhans giant cells
–	 Neutrophils and/or lymphoplasmacytic infiltrate

–	 Nonspecific granulomatous disease
–	 Mycotic infection 
–	 Cancer necrosis

Hydatid Cyst  (Echinococcosis)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Typical homogeneous and opaque debris
–	 Hooklets – variable, often extremely scanty!
–	 Scolices – often missing
–	 Sporadic nucleated cells

Cystic lesions caused  by other protozoal and helminth infections are describe in distinguished textbooks.
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Inflammation and Infection: Selected Entities in Bile Duct Cytology and Duodenal Aspirates     
Sect. 10.2.5, p. 683
Nonspecific Inflammations and Infections  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell-rich samples
–	 Mixture of inflammatory cells and epithelial cells
–	 Poor preservation of epithelial cells: degenerated cells show  

cytoplasmic vacuolization or shrinkage together with chromatin 
clumping and karyorrhexis. 

–	 Numerous stripped nuclei
–	 Bile pigment is usually present

         
		          

Giardia lamblia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 The stained parasite has a characteristic appearance, looking like  
a smiley face

–	 Trophozoites have large karyosomes and lack of peripheral chromatin, 
giving the two nuclei a halo appearance

Further comments on inflammation and infections are provided in Sect. 10.2.5, p. 683.

Nontumorous Cystic Lesions: Findings in Aspirates        Sect. 10.1.6, p. 639       
Pseudocyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Practically lacking cyst-lining epithelial cells 
–	 Mixed inflammatory component – variable
–	 Usually hemosiderin-laden macrophages
–	 Background with debris, blood, and hemosiderin
–	 Bile pigment may be observed

–	 Retention cyst

Retention Cyst 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cytologic features similar to those of pseudocysts,  
but cyst-lining epithelial cells often occur

 
–	 Mucinous epithelial cells

–	 Islet cells from neighboring pancreatic 
tissue

–	 Pseudocyst

–	 Mucinous cystic neoplasia

–	 Cystic islet cell tumor

Congenital Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Scant cellularity
–	 Single cuboid epithelial cells with bland nuclei 
–	 Usually basophilic cytoplasm, sharply outlined

–	 Bland squamous epithelial cells – vari-
able

	

–	 Other squamous cell-lined cysts  
(e.g., dermoid cyst)
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Nontumorous Cystic Lesions: Findings in Aspirates        Sect. 10.1.6, p. 639    (continued)       

Lymphoepithelial Cyst

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell-rich cytologic samples
–	 Benign superficial squamous cells and anucleated squames    
–	 Histiocytes and lymphocytes
–	 Cholesterol crystals

Extremely scarce or absent lymphocytes 
prevent a conclusive diagnosis     

–	 Mucin-secreting cells may rarely be 
encountered

–	 Dermoid cyst 
–	 Congenital cyst 
–	 Parapancreatic squamous cysts

–	 Retention cyst
–	 Mucinous cystic neoplasia

Rare cystic lesions are discussed in Sect. 10.1.6.5, p. 640. 

Neoplastic Cysts: Findings in Aspirates    Sect. 10.1.7, p. 640
Serous Cystadenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Proteinaceous background 
–	 Scarce epithelial cells with cuboidal or small-columnar shape arranged 

in small regular sheets 
–	 Round smooth nucleus with bland chromatin texture, 
–	 Usually indistinct nucleoli,
–	 Clear vacuolated and sharply outlined cytoplasm,
	 Intracytoplasmic glycogen

–	 Foamy macrophages – variable  
–	 Fragments of fibrous stroma – variable 

Extremely scarce or absent epithelial cells 
usually prevent a conclusive diagnosis

–	 Gastrointestinal epithelium contami-
nants (EUS-FNAB !)

–	 Other benign cystic lesions

–	 Mucinous cystic tumor

Mucinous Cystic Neoplasm

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Background mucin
–	 Columnar shaped cells containing mucin, arranged in honeycomb-

patterned flat sheets and palisading rows
–	 Isolated cells mucin producing or appearing as goblet cells
–	 Bland nuclei, indistinct nucleoli 

	   
–	 Numerous activated foamy histiocytes 

and mucin-containing macrophages

–	 Intraductal papillary-mucinous tumor

–	 Simple cyst or serous cystadenoma  
attended by gastrointestinal epithe-
lium contaminants (EUS-FNAB !)

–	 Poorly differentiated adenocarcinoma 

Mucinous Cystic Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Background mucin
–	 Aspirates of low to moderate cellularity
–	 Round nuclei, bland chromatin, and small nucleoli
–	 Cytoplasmic mucin

–	 Mucin-producing retention cyst

Mucinous Cystic Borderline Tumor 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Enlarged cells as compared with benign cyst-lining epithelium
–	 Size-variable nuclei with membrane irregularities
–	 Increased N/C ratio 
–	 Distinct nucleoli
–	 Granular and coarse chromatin
–	 More pronounced cellular palisading as compared to benign cystic 

neoplasms and varying complexity of clustering

–	 Intraductal papillary-mucinous tumor
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Neoplastic Cysts: Findings in Aspirates    Sect. 10.1.7, p. 640    (continued)
Mucinous Cystadenocarcinoma, Noninvasive or Invasive

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular aspirates
–	 Three-dimensional cell clusters showing acinar or small papilliform 

formation
–	 Marked cellular dyshesion
–	 Cells with unambiguous features of malignancy:

–	 High N/C ratio
–	 Wrinkled and folded nuclei, dark nucleoplasm
–	 Irregularly distributed granular and coarse chromatin 

–	 Frequently multiple prominent nucleoli

–	 Substantial mitotic activity and necrosis  

–	 Cystic degenerative adenocarcinoma  
(primary or secondary pancreatic cancer)

–	 Intraductal papillary-mucinous tumor

–	 Usually: invasive cystadenocarcinoma

Intraductal Papillary-Mucinous Neoplasm (IPMN) 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant extracellular viscous mucin
–	 Entrapped in background mucin or aside:

–	 Cohesive sheets of mucinous epithelial cells,  
–	 Goblet-cells commonly occurring,
–	 Papillary clusters – variable

–	 Histiocytes and mucin-laden macrophages
–	 Inflammatory infiltrates – rarely encountered 

–	 Varied degrees of cellular atypia

–	 Clusters with irregular cell arrangement
–	 Numerous nonmucinous epithelial cells 

and large number of single cells
–	 Severe nuclear atypia with nuclear  

clearing
–	 Necrosis

–	 Mucinous cystic neoplasms 

–	 Common ductal carcinoma with varying 
degrees of differentiation

–	 Suggestive of malignant IPMN

Solid Pseudopapillary Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears
–	 Numerous branching papillary fragments with:

–	 Delicate fibrovascular cores surrounded by myxoid stroma
–	 Superficial neoplastic cells: mono- or multilayered 

–	 Myxoid and mucoid tissue fragments with or without cell cover
–	 Monomorphic neoplastic cells:    

–	 Usually oval vesicular nuclei with distinct grooves and inclusions
–	 Fine granular chromatin
–	 Small but conspicuous nucleoli
–	 Amphophilic ill-defined cytoplasm, occasionally granulated

–	 Background: macrophages and necrosis 

Rare cystic tumors and tumors with variable cystic components are summarized in Sect. 10.1.7.5, p. 642.

Benign epithelial and mesenchymal tumors of the extrahepatic biliary tract and ampullary 
region are briefly discussed in Sect. 10.2.6, p. 684
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Invasive Carcinomas of the Duct Cell Type (Pancreas, Biliary Tree, Ampullary Area)     
Sects. 10.1.8, p. 643 and 10.2.7, p. 684 
Well-Differentiated Ductal Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Usually cellular smears
–	 Small and large cohesive sheets with sharply defined margins,  

peripheral dissociation of cells is absent
–	 Flat sheets with honeycomb appearance, or tightly packed cells  

with nuclear crowding and overlapping
Typical nuclear morphology: 

–	 Considerable variations in size
–	 Nuclear membrane irregularities detectable on each nucleus 

comprising tiny wrinkles, folds, or subtle lobation
–	 Chromatin clearing or fine granular irregular chromatin texture

–	 Conspicuous small nucleoli – variable
–	 Clear and sharply outlined cytoplasm, vacuolated or mucinous 
–	 Mitoses – variable in number
–	 Rare necrosis

–	 Secondary adenocarcinoma

Moderately Differentiated Ductal Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Same basic cytological features as stated above, but
–	 Increased irregular cell arrangement and  three-dimensional cell 

clusters
–	 Nuclear pleomorphism: indentations, cleaving and lobulation
–	 Coarse chromatin and hyperchromasia
–	 Micronucleoli  and occasional macronucleoli
–	 Mitoses and  necrosis

–	 Secondary adenocarcinoma

Poorly Differentiated Ductal Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Irregular three-dimensional cell clusters
–	 Marked dissociation, numerous single cells
–	 Marked cellular and nuclear pleomorphism, high N/C ratio
–	 Coarse chromatin and pronounced hyperchromasia
–	 Numerous mitoses
–	 Extensive necrosis

–	 In cases exhibiting only sporadic tumor 
cells

–	 Secondary undifferentiated carcinoma

–	 Non-Hodgkin lymphoma, blastic type

–	 Markedly activated histiocytes/ 
macrophages

Adenosquamous Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Biphasic tumor growth pattern: 
	 Mucinous and squamoid (keratinized) malignant cells
–	 Varying degrees of cellular differentiation
–	 Squamous component should account for > 30% of the whole 

tumor cell population

–	 Exceptionally high proportion of  
malignant squamous cells

–	 Secondary adenosquamous carcinoma

–	 Squamous cell carcinoma (primary or 
metastatic) 
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Invasive Carcinomas of the Duct Cell Type (Pancreas, Biliary Tree, Ampullary Area)     
Sects. 10.1.8, p. 643 and 10.2.7, p. 684  (continued)
Clear Cell Pancreatic Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Malignant epithelial cells with abundant clear cytoplasm	
–	 Clear cell component accounts for >90% 

–	 Many isolated, degenerating tumor cells

–	 Clear cell pancreatic endocrine tumor

–	 Any metastatic clear cell carcinoma: 
  Renal clear cell carcinoma 
  Adrenocortical carcinoma 
  Tumors of the female genital tract 
  Lung cancer 
  Clear cell neoplasms of other body sites

–	 Strongly activated histiocytes/ 
macrophages

Oncocytic Neoplasm: Ductal Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Typical oncocytoid cells:
–	 Large cytoplasm with distinct eosinophilic granulation
–	 Rounded nuclei with smooth border
–	 Large nucleolus

–	 Cellular atypias according to the tumor grade

–	 Endocrine tumor of the pancreas 
–	 Acinar cell carcinoma 
–	 Metastases of oncocytic-type carcinoma

Other rare variants of ductal carcinoma of the pancreas and precursor lesions, see Sects. 10.1.8.2. and 10.1.8.3, p. 644.

Carcinomas of the bile ducts and the ampulla of Vater usually exhibit related morphologic features; for details see Sect. 10.2.7, p. 684.

Other Malignant Neoplasms of the Exocrine Pancreas    Sect. 10.1.9, p. 645    
Pancreatic Undifferentiated Small-Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Undifferentiated small carcinoma cells share morphologic features  
with those of small-cell carcinomas from other sites of the human 
body, in particular of the lung

–	 Metastatic small-cell carcinomas

Acinar Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears
–	 Monomorphic tumor cells, slightly enlarged compared to benign 

acinar cells
–	 Large and small loosely cohesive clusters comprising prominent acinar 

and acini-like formations
–	 Numerous isolated cells often stripped
–	 Bland chromatin texture
–	 Granular cytoplasm, scant to moderate in size
–	 One or two prominent nucleoli

–	 Nuclear grooves and inclusions

–	 Benign pancreatic parenchymatous  
tissue

–	 Endocrine pancreatic tumor

–	 Solid pseudopapillary tumor of the 
pancreas
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Other Malignant Neoplasms of the Exocrine Pancreas    Sect. 10.1.9, p. 645       (continued)
Osteoclastic Giant Cell Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Two different cell types:
–	 Multinucleated giant cells of osteoclast type with bland appearing 

nuclei
–	 Mononuclear cells showing variable nuclear pleomorphism    

–	 Pleomorphic spindle cells – variable

–	 Pleomorphic giant cell carcinoma

Pancreatoblastoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Cell-rich cytologic preparations with a biphasic cell pattern: 
–	 Mesenchymal tissue fragments composed of primitive spindle cells
–	 Epithelial cells: Cohesive sheets and loose aggregates with acinar  

differentiation and occasional squamoid corpuscles

–	 Heterologous elements such as cartilage 
– variable

–	 Acinar cell carcinoma 
–	 Endocrine tumor 
–	 Other pancreatic tumors

 

Endocrine Tumors of the Pancreas, Bile Ducts, and Ampullary Region     Sect. 10.1.10, p. 646
Endocrine Tumor of the Common Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular smears 
–	 Homogeneous cell population
–	 Predominantly isolated cells but also loose cell aggregates and rosette-

like structures
–	 Monomorphic round to oval nuclei, smooth membranes
–	 Finely granular and evenly distributed chromatin
–	 Large cytoplasm vacuolated and ill defined, or dense and sharply 

outlined with eccentrically placed nuclei (plasmacytoid appearance)   
–	 Fibrovascular stromal fragments are usually present
–	 Multiple nuclei, hyperchromasia, small nucleoli – variable
–	 Mitoses – variable

–	 Only individual tumor cells with plasma-
cytoid appearance

–	 Dissociation of pancreatic acini
–	 Islet cell hyperplasia

–	 Solid pseudopapillary tumor of the 
pancreas

–	 Pancreatic acinar cell carcinoma 

–	 Malignant melanoma

–	 Malignant lymphoma

–	 Plasmacytoma

Poorly Differentiated Endocrine Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large pleomorphic tumor cells
–	 Nuclei, variable in size and shape
–	 Large nucleoli  
–	 Dense coarsely granular chromatin
–	 Eosinophilic cytoplasmic granularity – variable
–	 Mitoses
–	 Necrotic debris is common

–	 Poorly differentiated pancreatic adeno-
carcinoma

–	 Metastatic poorly differentiated carci-
noma

Clear Cell Endocrine Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tumor cells with abundant clear and vacuolated cytoplasm
–	 Cellular and nuclear polymorphism – variable

–	 Clear cell ductal pancreatic carcinoma

–	 Any metastatic clear cell carcinoma
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Endocrine Tumors of the Pancreas, Bile Ducts, and Ampullary Region     Sect. 10.1.10, p. 646
(continued)
Oncocytic Endocrine Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Characteristic oxyphilic cells:
–	 Large polygonal or round cytoplasm, densely packed with granules
–	 Round and dark-stained nuclei, 
–	 Centrally placed large nucleoli

–	 Cellular polymorphism – variable

–	 Oncocytic pancreatic neoplasm – ductal 
type

–	 Acinar cell pancreatic carcinoma
 
–	 Metastases of oncocytic-type carcinomas

Mucinous Variant of Pancreatic Endocrine Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mucinous tumor cells
–	 Goblet cells – variable
–	 Cellular and nuclear polymorphism – variable

–	 Mucinous adenocarcinomas – primary or 
metastatic

Comments on various rare tumors of the pancreas and bile ducts including metastases are provided in Sects:

Sect. 10.1.11, “Other Pancreatic Tumors and Metastases to the Pancreas,” p. 647

Sect. 10.2.10, “Metastases to the Biliary Tract,” p. 686
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Chapter  11  Gastrointestinal Tract

Esophagus – Barrett Esophagus – Stomach – Bowel – Anal canal – Perirectal area

Normal Cytology and Benign Nontumoral Lesions of the Esophagus     
Sect. 11.2.2, p. 702, and 11.2.3, p. 703
Normal cytology

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Superficial and intermediate squamous cells
–	 Nuclear pyknosis – variable
–	 Rare keratinization
–	 Rarely parabasal and basal squamous cells
–	 Round to oval nuclei with smooth contour and vesicular chromatin 

pattern

–	 Glandular cells with or without mucus 
secretion

–	 Esophageal mucosal glands
–	 Intestinal metaplasia (Barrett esophagus)
–	 Gastric mucosa

Granulomatous Diseases (Various Types)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Neutrophilic granulocytes and lymphocytes
–	 Epithelioid histiocytes, histiocytic giant cells	   
–	 Granuloma fragments / microgranulomas
–	 Reactive changes of squamous cells

 

        

Reflux Esophagitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mixed inflammatory cell pattern
–	 Superficial and intermediate squames     
–	 Parabasal and basal squamous cells

–	 Reactive cell changes – variable

–	 Numerous parabasal/ basal squames

 

–	 Undifferentiated small cell carcinoma

Eosinophilic Esophagitis (Suggestive of)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Superficial and intermediate squames     
–	 Numerous eosinophilic granulocytes

Acute Esophagitis  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Purulent exudate: numerous degenerating neutrophilic granulocytes
–	 Cellular debris
–	 Squamous cells – variable

Acute esophagitis is frequently caused 
by fungi!

Additional staining methods are inevi
table for detection of microbial pathogens
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Normal Cytology and Benign Nontumoral Lesions of the Esophagus     
Sect. 11.2.2, p. 702, and 11.2.3, p. 703    (continued)
Herpes simplex virus infection 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Considerably enlarged immature squamous cells 
–	 Peculiar narrow rim of cytoplasm
–	 Nuclei present in a three-dimensional fashion (ballooned) with smooth 

margins, either pale ground glass nucleoplasm or a single eosinophilic 
inclusion surrounded by a halo

–	 Granular chromatin located at the inner surface of the nuclear  
membrane

–	 The affected cells are often multinucleated 

Virus-altered cells should not be mistaken 
for carcinoma !

Reactive/Reparative Squamous Cell Changes 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cytoplasm of the squamous cells with abnormal acidophilia  
and irregularities in shape

–	 Enlarged nuclei, but their borders tend to be smooth
–	 Loose chromatin pattern – possibly abnormalities 
–	 Prominent and multiple nucleoli – variable
–	 Increased N/C ratio – variable

–	 Mild to moderate dysplastic epithelial 
cell changes

Benign Tumors of the Esophagus see Sect. 11.2.4, p. 703.

Esophageal Premalignant Lesions and Squamous Cell Carcinoma     
Sects. 11.2.5 – 11.2.7, p. 704
Low-Grade Squamous Cell Dysplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Keratinized superficial squamous cells, either anucleated or containing 
pyknotic nuclei

–	 Parakeratotic squamous cells
–	 Orangeophilic and eosinophilic cytoplasm
–	 Mild cytoplasmic and nuclear polymorphism (similar to regenerative 

cell changes)

 
–	 Benign hyperkeratosis/parakeratosis
–	 Reactive/regenerative cell changes

Bear in mind: underlying severe dysplasia 
or carcinoma!

High-Grade Squamous Cell Dysplasia And Carcinoma In Situ

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Marked cytoplasmic and nuclear pleomorphism
–	 Coarse chromatin texture
–	 Increased N/C ratio
–	 Mitotic activity
–	 Detritus rarely occurs

–	 Invasive squamous cell carcinoma

Keratinized Squamous Cell Carcinoma: Well-Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant keratinized anucleated cells
–	 Dense red and orangeophilic cytoplasm
–	 Scant cytoplasmic pleomorphism, and pearl formation – variable
–	 A few squamous cells contain nuclei with minor irregularities: 

irregular outline, abnormal texture and abnormal color

–	 Reactive/reparative cell changes

–	 Intensely keratinized leukoplakic lesions, 
benign or dysplastic
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Esophageal Premalignant Lesions and Squamous Cell Carcinoma     
Sects. 11.2.5 – 11.2.7, p. 704    (continued)
Squamous Cell Carcinoma: Moderate to Poor Differentiation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Extreme variation in tumor cell maturation: keratinization is much less 
prominent and variable, but anucleated intensely keratinized cells may occur
–	 Enlarged nuclei with marked pleomorphism

–	 Usually prominent and irregular nuclear borders
–	 Distinct hyperchromasia
–	 Irregular chromatin texture
–	 One or multiple prominent nucleoli 
–	 Increased N/C ratio
–	 Usually leukocytes, red blood cells, and necrotic debris

 
–	 High-grade intraepithelial neoplasia 

(dysplasia)

–	 Poorly differentiated adenocarcinoma 
and large-cell undifferentiated carci-
noma (in cases with absent keratinized  
tumor cells)

–	 Metastatic squamous cell carcinoma

Barrett Esophagus (Intestinal Metaplasia)    Sect. 11.2.8, p. 705
Benign Barrett Epithelium

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Columnar cells and few goblet cells appearing isolated, or  
in palisade alignment closely attached to each other, or 
in tightly cohesive regular sheets

–	 Uniform nuclear spacing, nuclear overlapping is absent
–	 Small round to oval nuclei, situated at the base of the cytoplasm
–	 Loose chromatin and pale nucleoplasm
–	 Indistinct nucleoli
–	 Low N/C ratio

–	 Slightly enlarged nuclei with incon-
spicuous irregularities of the membrane

–	 Distinct round, centrally placed nucleoli
–	 Low mucus production

–	 Esophageal mucosal glands

–	 Gastric mucosa

–	 Reactive/regenerative Barrett mucosa

–	 Barrett mucosa with low-grade dysplasia

Barrett Mucosa with Low-Grade Dysplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Columnar cells and a few goblet cells
–	 Enlarged nuclei:

–	 Moderate membrane irregularities
–	 Faint hyperchromasia
–	 Fine granular or reticular chromatin 

–	 Distinct single or multiple nucleoli
–	 Cuboid to cylindric cytoplasm, occasionally rounded   
–	 Irregular basal position of the nuclei
–	 Irregular sheets and irregular cellular palisading

–	 Reactive/regenerative Barrett mucosa

Barrett Mucosa with High-Grade Dysplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Distinct cytoplasmic and nuclear pleomorphism
–	 Three-dimensional cell clustering
–	 Irregular nuclear membranes
–	 Finely granular or coarse chromatin texture
–	 Hyperchromasia – variable
–	 Conspicuous nucleoli
–	 Increased N/C ratio
–	 Mitotic activity

–	 Marked mucus production
–	 Signet ring cells 
–	 Necrosis

–	 Adenocarcinoma

–	 Invasive esophageal adenocarcinoma 

–	 Metastatic adenocarcinoma
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Stomach,  Bowel,  Anal Canal,  Perirectal Area   (Selected Entities)    Sect. 11.3, p. 707   
Extraneous Cells and Material

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Bronchial columnar cells, ciliated columnar cells, mucus producing cells      
–	 Pulmonary macrophages, intracytoplasmic anthracotic and blood  

pigment

–	 Intestinal epithelial cells
–	 Feces
–	 Mature superficial and intermediate squamous cells

–	 Intestinal epithelial cells
–	 Feces
–	 Urothelial cells

–	 Vegetable cells
–	 Meat fibers

–	 Other ingested foreign material

–	 Swallowed material from the respiratory 
tract  

–	 Rectovaginal fistula

–	 Rectovesical fistula

–	 Food particles 
	 Caution: can mimic tumor cells or 

vermicular eggs!

Gastrointestinal Stromal Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Cytologic specimens with abundant cellularity and biphasic cellular  
pattern:
–	 Spindle cell fraction

–	 Uniform spindle cells arranged in fascicles or whorls
–	 Focal nuclear palisading
–	 Bland nuclei
–	 Ill-defined cytoplasmic borders
–	 Myxoid stroma

–	 Epithelioid cell fraction
–	 Epithelioid cells 
–	 Tumor cells arranged singly or in small clusters
–	 Often irregularly outlined round nuclei 
–	 Frequently multinucleated cells
–	 Small nucleoli
–	 Rim of eosinophilic or clear cytoplasm, well-defined cytoplasmic 

borders, occasionally with plasmacytoid features
–	 Collagenous stromal fragments 

–	 Cellular pleomorphism
–	 Mitoses and necrosis

–	 Pure spindle cell pattern

–	 Pure epithelioid cell pattern

–	 Poorly differentiated carcinoma  
(e.g., squamous cell carcinoma)

–	 Benign tissue fragments from the gastro-
intestinal wall

–	 Intra-abdominal fibrosis
 
–	 Fibrous tumors
–	 Leiomyomatous tumors
–	 Kaposi sarcoma
–	 Nerve-sheath tumor    

–	 Adenocarcinoma     
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Stomach,  Bowel,  Anal Canal,  Perirectal Area   (Selected Entities)    Sect. 11.3, p. 707 
(continued)  
Chordoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Physaliferous cells with vacuolated and bubbly cytoplasm
–	 The spectrum of cellular types including:

–	 Mono- or binucleated large cells
–	 Uniform small cells
–	 Rounded epithelium-like cells
–	 Spindle-shaped cells
–	 Giant cells

–	 In the majority of cells the cytoplasm is clear and vacuolated
–	 Cells occur dissociated and in small groups
–	 Distinct chondroid extracellular matrix

–	 Chondrogenic tumors
–	 Myxoid liposarcoma 
–	 Ependymoma 

–	 Metastatic clear cell carcinoma 
–	 Mucin-producing adenocarcinoma

Squamous Cell Carcinoma with Basaloid Features

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small malignant cells (imitating small-cell carcinoma of the lung)
–	 The tumor cells may focally occur in palisade arrangement
	

–	 Basal cell carcinoma

–	 Metastases of small-cell carcinomas

–	 Endocrine tumor

Additional lesions of the gastrointestinal tract are discussed in Sect. 11.3, p. 707.
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Chapter  12  Kidney, Adrenal Glands, Retroperitoneum

Section 12.1  Kidney	 –  Benign and Malignant Lesions 
	 –  Pediatric Renal Tumors

Cytology of Normal Renal Parenchyma    Sect. 12.1.4, p. 734
Glomerulus

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large, sharply circumscribed three-dimensional structures with lobule-
like appearance composed of small epithelial and endothelial cells

–	 Small capillary vessels, focal intraluminal erythrocytes     

Proximal Convoluted Tubule 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Medium-sized cells, individual or grouped in flat sheets
–	 Inconspicuous nucleoli
–	 Abundant granular cytoplasm, usually eosinophilic
–	 Microvilli / brush borders barely recognizable

 

    

Henle Loop and Distal Convoluted Tubule

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small cells with central nuclei
–	 Cells occurring singly or arranged in flat sheets, sporadic multilayered 

tubules
–	 Less granular cytoplasm when compared with proximal tubular cells

 

Collecting Ducts

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells varying in size
–	 Cell shape is cuboidal and the cytoplasm sharply outlined 

(apart from that, similar cellular morphology as described  
for Henle loop and distal convoluted tubules)
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Inflammatory Disorders and Infections    Sect. 12.1.5, p. 735 
Abscess of the Kidney 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant degenerating neutrophils and histiocytes
–	 Large amounts of debris
–	 Organisms can be identified using special staining

Xanthogranulomatous Pyelonephritis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Abundant necrosis and neutrophilic granulocytes
–	 Xanthomatous cells in the form of foamy macrophages
–	 Multinucleated giant histiocytes
–	 Fibroblasts and fibrocytes – variable

–	 Predominantly xanthomatous cells 

–	 Large numbers of multinucleated giant 
histiocytes, sporadically of the Langhans 
cell type

–	 Considerably activated fibroblasts

–	 Malakoplakia 

–	 Clear cell renal cell carcinoma 

–	 Tuberculosis

–	 Malignant spindle cell tumors

Tuberculosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Epithelioid histiocytes
–	 Histiocytic giant cells of the Langhans type
–	 Caseous necrosis and leukocytes

–	 Xanthogranulomatous pyelonephritis

Malakoplakia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Michaelis-Gutmann bodies: concentrically laminated cytoplasmic 
inclusions in epithelioid/histiocytic cells

–	 Accumulation of proliferative epithelioid histiocytes
–	 Foamy histiocytes, histiocytic giant cells
–	 Pleomorphic histiocytes 
–	 Lymphocytes, plasma cells and granulocytes
–	 A distinct granulomatous pattern is absent

–	 Dense grouping of pleomorphic  
histiocytes

–	 Miscellaneous infections
–	 Xanthogranulomatous pyelonephritis
–	 Iatrogenic inflammatory process
–	 Previous surgery

–	 Clear cell renal cell carcinoma

Renal Infarct 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Necrotic debris
–	 Degenerating and atypical epithelial cells

–	 Tumor necrosis
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Cystic Lesions of the Kidney    Sect. 12.1.6, p. 736
Congenital and Acquired Cysts 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Numerous foam cells
–	 Occasional neutrophilic granulocytes
–	 A few benign epithelial cells, variably degenerated
–	 Rarely blood, hemosiderophages, and calcified concretions
–	 Liesegang rings occur extremely rarely

–	 Blood
–	 Necrosis
–	 Atypical epithelial cells

–	 Malignant tumor, cystic and necrotic

Comments concerning complex cysts, see Sect. 12.1.6.2, p. 736.

Benign Renal Tumors    Sect. 12.1.7, p. 737  
Angiomyolipoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mature adipose tissue fragments, usually abundant
–	 Smooth muscle cells: isolated, in groups, or in dense clusters 

–	 Pleomorphism may be distinct
–	 Variable cell size and shape
–	 Variable chromatin pattern, fine to coarse granular

–	 Thick-walled blood vessels lined by endothelial cells

–	 Pronounced clustering of rounded 
stromal cells

–	 Sarcomatoid renal cell carcinoma

–	 Sarcoma

–	 Renal cell carcinoma

Renal Cortical Adenoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity
–	 Cells with abundant clear cytoplasm 
–	 Centrally positioned small nuclei showing indistinct irregularities
–	 No mitoses 

–	 Papillary and tubular formations – 
 variable

–	 Renal cell carcinoma of low-grade malig-
nancy

Renal Oncocytoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Highly cellular aspirates
–	 Monotonous population of polygonal cells, isolated or in regular 

clusters
–	 Abundant eosinophilic cytoplasm, homogeneous or granular with 

distinct cell borders
–	 Single or multiple deeply stained nuclei, minor membrane irregularities
–	 Occasionally apoptotic or enlarged hyperchromatic nuclei      
–	 Evenly distributed chromatin
–	 The nucleoli may be prominent

–	 Well-differentiated renal cell carcinoma 
mainly composed of granular cells

–	 Chromophobe renal cell carcinoma
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Renal Cell Carcinomas    Sect. 12.1.8, p. 738
Clear Cell Renal Cell Carcinoma  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Clear cells: 
–	 Abundant clear cytoplasm (lipids and glycogen), fine and coarse 

granules, and vacuoles
–	 Eosinophilic cytoplasmic globules – variable
–	 Well-defined or indistinct cell borders
–	 Low N/C ratio
–	 Usually small nuclei showing accentuated membranes and finely 

dispersed chromatin
–	 Small nucleoli (large nucleoli in less differentiated tumors)  

–	 Occasional stripped nuclei
–	 Tumor cells may occur singly or in loose sheets, papilliform clusters; 

few papillary fronds may be observed
–	 Branching capillaries are usually evident  
–	 Hemorrhage and necrosis (particularly in less differentiated tumors)

–	 Other cell types – variable: 
–	 Granular cells: eosinophilic dense 

and granular cytoplasm 
–	 Oncocytic cells: extremely dense 

eosinophilic, and sharply
	 demarcated cytoplasm

–	 Nuclear grooves and pseudoinclusions – 
variable

Varying cell types – predominant:
–	 Tumor cells with a mix of granular and 

dense cytoplasm 

–	 Oncocytic cells: extremely dense eosino-
philic cytoplasm or marked granularity, 
the cytoplasm is sharply demarcated

Varying cytoarchitecture combined with 
particular nuclear features comprising 
distinct grooves and pseudoinclusions
–	 Single tumor cells or 
–	 Tumor cells in loose sheets showing 

alveolar pattern or
–	 Tumor cells in papilliform clusters or 
–	 A few papillary fronds

–	 Xanthogranulomatous pyelonephritis
–	 Benign tubular epithelial clusters
–	 Angiomyolipoma

–	 Adrenocortical carcinoma
–	 Wilms tumor (in pediatric patients)
–	 Transitional cell carcinoma

–	 Chromophobe renal cell carcinoma

–	 Oncocytoma

–	 Papillary transitional cell carcinoma
–	 Papillary renal cell carcinoma
–	 Follicular / papillary thyroid carcinoma 

(metastasis)

Papillary Renal Cell Carcinoma  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular aspirates exhibit three-dimensional papillary fragments with 
fibrovascular cores 

–	 Occasionally papilliform clusters without cores 
–	 Cell shape is cuboidal or columnar
–	 A few single cells
–	 N/C ratio is moderate to high
–	 Nuclear outline may be smooth or irregular, nuclear grooves are  

frequently observed
–	 Generally dense and finely granular chromatin
–	 Nucleoli are single and small, except in high-grade tumors
–	 Striking intracytoplasmic hemosiderin storage 	
–	 Large numbers of lipid-laden macrophages
–	 Common hemorrhage, necrosis, and cystic change

–	 Nuclear pseudoinclusions – variable

–	 Variable amounts of psammomatous 
bodies

–	 Clear cell renal cell carcinoma

–	 Papillary transitional cell carcinoma 

–	 Renal cell carcinoma of Bellini collecting 
ducts 

–	 Metastases: 
	 Gastrointestinal stromal tumor
	 Colonic adenocarcinoma
	 Thyroid papillary carcinoma

Renal Cell Carcinoma, Chromophobe Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular aspirate comprising single cells and cell groups
–	 Large polygonal cells with abundant pale cytoplasm
–	 Neither necrosis nor calcification

Granular and/or dense eosinophilic  
cytoplasm – variable

–	 Cell membrane sharply outlined
–	 Conspicuous perinuclear halos
–	 Pronounced granular and/or dense 

eosinophilic cytoplasm 

–	 Vegetable cells
–	 Koilocytes

–	 Granular cell variant of clear cell renal 
cell carcinoma

–	 Oncocytoma
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Renal Cell Carcinomas    Sect. 12.1.8, p. 738    (continued)

Renal Cell Carcinoma, Sarcomatoid Differentiated

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Epithelial cells with clear or granular cytoplasm (as seen in common 
RCC)  

–	 Pleomorphic sarcomatoid cell component, cytology matching sarco-
matous lesions

–	 High-grade renal cell carcinoma

–	 Sarcoma (primary or metastatic)

Rare primary and secondary tumors of the kidney, see Sect. 12.1.8.2, p. 741.

Tumors of the Renal Pelvis    Sect. 12.1.9, p. 742 
Papillary Transitional Cell Carcinoma, Low-Grade

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Monotonous cell pattern
–	 Minimally atypical cells, singly or in loose aggregates
–	 Usually papilliform cell clusters, papillary clusters with fibrovascular 

core may occur
–	 Eccentrically located nuclei, mild irregular outline
–	 Nuclear grooves frequently occur 
–	 Fine granular chromatin, evenly dispersed
–	 Small nucleoli are common
–	 Homogeneous and slightly cyanophilic cytoplasm

–	 Clear cell renal cell carcinoma
–	 Well-differentiated papillary renal cell 

carcinoma

–	 Thyroid papillary carcinoma

Transitional Cell Carcinoma, High-Grade

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large columnar, spindle, or polygonal cells occurring in isolation or 
irregularly grouped

–	 Hyperchromatic nuclei, coarse and clumped chromatin 
–	 Irregular nucleoli
–	 High N/C ratio
–	 Dense or vacuolated cytoplasm, sharply defined
–	 Bizarre cells and necrosis are common

–	 Squamous or adenomatous metaplastic 
differentiation – variable

–	 Occasionally papilliform or even papil-
lary clusters 

–	 Marked squamous or adenomatous dif-
ferentiation 

–	 High-grade renal cell carcinoma
–	 Sarcomatoid differentiated renal cell 

carcinoma

–	 Non-Hodgkin lymphoma of the blast 
type

–	 Metastatic squamous cell carcinoma or
–	 Metastatic adenocarcinoma or
–	 Mucoepidermoid carcinoma
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Pediatric (and Young Adult) Renal Tumors     Sect. 12.1.10, p. 743
Metanephric Adenoma / Adenofibroma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cellular cytologic samples
–	 Small deeply stained cells with scant cytoplasm
–	 The nuclei with loose chromatin and usually small nucleoli    
	 Caution: the cells may mimic lymphocytes
 
–	 Tight acinar, tubular, glomeruloid, and occasionally papillary structures

–	 Psammoma bodies may be encountered

–	 Fibroblastic component in metanephric 
adenofibroma

–	 Mesoblastic nephroma

–	 Renal clear cell sarcoma

–	 Wilms tumor

Pediatric Renal Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cytologic features of renal cell carcinomas in the pediatric age group 
are virtually identical when compared with those in adults (microscopy 
and differential diagnoses as stated above)

Wilms Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Blastemal cells: 
–	 Extremely scant cytoplasm
–	 Strongly basophilic, small, round, or mildly irregular nuclei
–	 Granular and coarse chromatin, evenly distributed
–	 Nucleoli are inconspicuous or absent
–	 Cells are haphazardly grouped
–	 Frequent smearing artifacts

–	 Epithelial cells:
–	 Mildly enlarged nuclei compared to blastemal cells
–	 The cytoplasmic rims are increased as well
–	 Rosettes, tubules, and abortive glomerulus-like structures
–	 Epithelial cell clusters may be surrounded by a basal lamina

–	 Stromal cells: 
–	 Spindle-shaped and loosely arranged

–	 Myxoid background material
–	 Hemorrhage, necrosis, and cyst formation are not pronounced

–	 Smooth or skeletal muscle, fat,  
or cartilage may be seen

Small round cell tumors:
–	 Embryonal rhabdomyosarcoma,
–	 Neuroblastoma,
–	 Non-Hodgkin lymphoma,
–	 Ewing sarcoma/PNET

Cytology of other rare pediatric tumor entities is described in Sect. 12.1.10.2.3, p. 745.
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Section 12.2  Adrenal Glands

Normal Adrenal Gland          Sect. 12.2.2, p. 767
Adrenal Cortex

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

Basic nuclear features:
–	 Small round nuclei, occasionally eccentrically located
–	 Regularly distributed loose chromatin 
–	 Inconspicuous single nucleoli
–	 Distinct intranuclear sharply demarcated cytoplasmic inclusions

       

Adrenal Cortex:  Zona Glomerulosa

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Basic nuclear features as stated above
–	 Small aggregates and cords of cuboidal cells, the cells exhibiting  

variable staining quality
 

Adrenal Cortex:  Zona Fasciculata 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Basic nuclear features as stated above
–	 Abundant cytoplasm, single or multiple clear vacuoles   

Adrenal Cortex:  Zona Reticularis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Basic nuclear features as stated above
–	 Dense and compact cyanophilic cytoplasm
–	 Cytoplasmic fine granular golden-brown lipofuscin pigment  

Adrenal Medulla

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Irregularly shaped large cells that may be adhering to blood vessels

Benign and Malignant Primary Lesions of the Adrenals    Sect. 12.2.3, p. 767 
Adrenal Cyst 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cystic fluid: clear, turbid, brown or bloody
–	 Foam cells and few epithelial cells  
 
Caution: Always search for hydatid features!

–	 Leukocytes

–	 Hemosiderophages

–	 Necrosis

–	 Inflammation

–	 Previous hemorrhage

–	 Degenerating malignant tumor  
(primary or metastatic)

Adrenal Myelolipoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mature adipose tissue 
–	 Trilineage hematopoiesis:

–	 Immature and mature cells of myeloid and erythroid origin   
and megakaryocytes 

–	 Lymphocytes

–	 Renal angiomyolipoma

–	 Lipoma / well-differentiated liposarcoma
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Benign and Malignant Primary Lesions of the Adrenals    Sect. 12.2.3, p. 767  (continued)
Adrenal Hyperplasia  and Adrenal Adenoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Usually hypercellular smears
–	 Numerous small round stripped nuclei
–	 Intact lipid-laden vacuolated cytoplasm – variable
–	 Stromal spindle cells and endothelial cells – variable
–	 Granular or bubbly background
 

–	 Benign hepatocytes in FNABs of the 
right adrenal gland

–	 Adrenocortical carcinoma

–	 Small round cell tumors, in particular 
metastasis of small-cell carcinoma

Adrenocortical Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hypercellular smears
–	 Tumor cells are isolated or aggregated in dense groups
–	 Irrespective of the tumor grade:

–	 Nuclear enlargement and prominent nucleoli (as compared to 
benign adrenocortical cells)

–	 Mitosis and necrosis 
–	 Cytoplasm varies from spindle-shaped to polyhedral
–	 Rarely: oncocytic and adenosquamous cell features
–	 Rare myxoid background

–	 Well-differentiated tumors:  
wide clear lipid-laden cytoplasm 

–	 Less well-differentiated tumors:  
enhanced granular cytoplasm,  
pleomorphic nuclei

–	 Poorly differentiated tumors:  
extreme cellular pleomorphism and  
multinucleation

–	 Benign cortical lesions
–	 Low-grade endocrine tumor
–	 Renal cell carcinoma
–	 Poorly differentiated carcinoma
–	 Pheochromocytoma
–	 Melanoma
–	 High-grade sarcoma

Pheochromocytoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Hypercellular smears
–	 Single cells, loose cellular clusters, and pseudorosettes  
–	 Three different cell types, varying distribution pattern:

–	 Neuroendocrine cell type
–	 Spindle cells
–	 Large cells

–	 Predominant neuroendocrine cell type:
–	 Medium-sized polygonal cells
–	 Finely granular cytoplasm
–	 Nuclei: eccentric, round to oval, 

regular 
–	 Granular chromatin and indistinct 

nucleoli

–	 Predominant spindle cells with  
abundant cytoplasm, elongated nuclei, 
and coarse chromatin

–	 Small round cell neoplasms

–	 Adrenocortical tumors

–	 Spindle cell adrenal cortical carcinoma
–	 Desmoplastic malignant melanoma
–	 Mesenchymal spindle cell tumor

Neuroblastoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Small uniform cells
–	 Hyperchromatic dense nuclei and coarse chromatin
–	 Small cytoplasmic rims   
–	 Fibrillary matrix 
–	 Necrosis

–	 Cell clustering and rosette formation – 
variable 

–	 Differentiating neuroblasts – variable

Adults:
–	 Small-cell carcinoma
–	 Malignant lymphoma

Pediatric group:
–	 Malignant lymphoma
–	 Small blue cell tumors
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Benign and Malignant Primary Lesions of the Adrenals    Sect. 12.2.3, p. 767  (continued)
Ganglioneuroblastoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Neuroblastoma component (as stated above)
–	 Differentiating neuroblasts 
–	 Differentiated ganglion cells – variable
–	 Nerve fibers

Ganglioneuroma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Differentiated ganglion cells
–	 Nerve fibers

Metastases see Comments in Sect. 12.2.4, p. 770.

Section 12.3  Retroperitoneum

 	  –  Benign and Malignant Lesions 
	 –  Germ Cell Tumors 

Nonneoplastic Lesions of the Retroperitoneum          Sect. 12.3.2, p. 779
–  Cysts	 –  Lymphangiomyomatosis
–  Abscess	 –  Extramedullary hemopoiesis
–  Mycobacterial infection	 –  Endometriosis
–  Hydatid cyst	 –  Idiopathic retroperitoneal fibrosis
–  Malakoplakia 

Cytologic characteristics and differential diagnoses of these entities, see Sect. 12.3.2, p. 779, with links to other chapters of this book.

Benign Tumors          Sect. 12.3.4, p. 781 
Lipoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Mature fatty tissue
–	 Rarely mild nuclear atypia

–	 A varying number of lipoblasts
–	 Stromal spindle cell component 

 
–	 Well-differentiated liposarcoma

Hibernoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tightly clustered adipocytes
–	 Centrally placed dark nuclei
–	 Pigment-rich, granular cytoplasm 

–	 Proliferative myositis

–	 Oncocytoma

–	 Granular cell tumor

–	 Histiocytoma 

–	 Alveolar soft part sarcoma
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Benign Tumors          Sect. 12.3.4, p. 781    (continued) 
Leiomyoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Individual and clustered spindle cells
–	 Abundant eosinophilic cytoplasm, indistinct cell borders
–	 The nuclei are predominantly cigar-shaped/blunt ended
–	 Fine granular chromatin 
–	 Inconspicuous nucleolus      
–	 Mild cellular atypia – variable 

–	 Various low-grade spindle cell lesions  

Schwannoma (Neurilemoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Numerous single spindle-shaped cells 
–	 Pale and wavy cytoplasm
–	 Nuclei are elongated with pointed ends (blunted ends may occur as 

well)

–	 Hallmark but infrequently observed: 
Organoid cell arrangement, so-called 
Verocay bodies

–	 Various low-grade spindle cell lesions

Sarcomas (Commonest Entities)    Sect. 12.3.5, p. 782
Well-Differentiated Liposarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Two dominating cell types:
–	 Lipoid cells round, spindle, or stellate in shape, small bland nuclei
–	 Lipoblasts with eccentrically located hyperchromatic and folded 

nuclei. The nuclei are surrounded by cytoplasmic fat vacuoles

–	 Fatty tissue necrosis

–	 Lipoma

Myxoid Low-Grade Liposarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Two dominating cell types as stated above
–	 Gelatinous background material (myxoid matrix)
–	 Delicate branching capillaries

–	 Myxoma
–	 Schwannoma
–	 Myxoid fibrosarcoma
–	 Chordoma
–	 Other tumors with myxoid component

Leiomyosarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Spindle cells, individual or in clusters
–	 Abundant syncytial cytoplasm
–	 Predominantly cigar-shaped and blunt-ended nuclei
–	 Degree of nuclear atypia depends on tumor grade

–	 Low-grade leiomyosarcoma:  
various spindle cell lesions

–	 High-grade leiomyosarcoma:  
malignant fibrous histiocytoma

Malignant Schwannoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Loose cell clusters and fascicular cell arrangement
–	 Spindle cells with blunt ends
–	 Nuclear atypia and nucleolar size depend on tumor grade
–	 Mitotic activity

–	 Fibrillary background – variable 
–	 Verocay bodies are rarely present 

–	 Varied spindle cell lesions
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Sarcomas (Commonest Entities)    Sect. 12.3.5, p. 782    (continued)
Undifferentiated Pleomorphic Sarcoma (Malignant Fibrous Histiocytoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Two main cell types:
–	 Mononucleated, polymorphic histiocyte-/fibroblast-like cells
–	 Bizarre multinucleated giant cells

–	 Pleomorphic nuclei
–	 Irregular chromatin
–	 Distinct nucleoli
–	 Phagocytosis, debris, leukocytes, red blood cells

–	 Myxoid background 

–	 Pleomorphic liposarcoma
–	 Leiomyosarcoma
–	 Rhabdomyosarcoma 
–	 Other tumors

–	 Myxoid liposarcoma 
–	 Myxoid leiomyosarcoma

Pleomorphic Liposarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Lipoblasts with sharply defined cytoplasmic fat-vacuoles   
–	 Eccentrically located scalloped nuclei 
–	 Gelatinous, myxoid background – variable

–	 Malignant fibrous histiocytoma
–	 Myxoid fibrosarcoma
–	 Extraskeletal myxoid chondrosarcoma
–	 Chordoma

Round cell sarcomas mainly include round cell liposarcoma in adults, and both embryonal rhabdomyosarcoma and extraskeletal Ewing sarcoma in infancy and childhood; 
comments see Sect. 12.3.5.3, p. 783.

Malignant Lymphomas    Sect. 12.3.6, p. 784
Detailed cytomorphologic description of the various lymphoma subtypes, ancillary methods applicable on cytologic material, and differential diagnostic considerations are 
provided in Sect. 15.3, “Lymph Nodes: Malignant Lesions,” p. 950.

Germ Cell Tumors            Sect. 12.3.7, p. 784
Seminoma / Dysgerminoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Large single cells interspersed with mature lymphocytes
–	 The tumor cells are rounded
–	 High N/C ratio
–	 Large single nucleus, irregularly wrinkled membrane
–	 One prominent central nucleolus
–	 Clear cytoplasm, well-defined borders with characteristic intermittent 

double-contours and thickenings
–	 Necrosis is common

 
–	 Large-cell lymphoma, blastic type	

Embryonal Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Tumor cells are arranged in syncytial groups
–	 Usually large and anaplastic cells
–	 Variable nuclear size and shape
–	 Multiple prominent nucleoli
–	 Coarse and clumped chromatin
–	 Multinucleated giant cells – variable
–	 Large cytoplasm with indistinct membrane

–	 Undifferentiated carcinoma

–	 Undifferentiated sarcoma
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Germ Cell Tumors            Sect. 12.3.7, p. 784    (continued)
Endodermal Sinus Tumor

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Similar cell pattern as described above, but:
–	 Less pronounced cellular pleomorphism
–	 Papillary and acinar formations
–	 Cytoplasmic vacuolization 
–	 Intra- and extracytoplasmic eosinophilic bodies

 

Choriocarcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Two different cell types:
–	 Syncytiotrophoblasts: pleomorphic multinucleated giant cells  

with bizarrely shaped nuclei and deeply stained large nucleoli
–	 Cytotrophoblasts: large to medium-sized rounded cells with  

irregular and coarsely structured nuclei, high N/C ratio, sharply 
outlined cytoplasm

Teratomas, see Sect. 12.3.7.4, p. 785.

Retroperitoneal Metastases          Sect. 12.3.8, p. 785  
Selected Differential Diagnostic Problems

Tumor type Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Nonkeratinizing squamous cell carcinoma

–	 Solely dissociated tumor cells

–	 Undifferentiated large-cell carcinoma
–	 Poorly differentiated adenocarcinoma
–	 Spindle-/round cell tumors of the kidney

–	 Spindle-/round cell sarcoma

–	 Spindle-/round cell melanoma

–	 Large-cell lymphoma, blastic type 

–	 Poorly differentiated large-cell tumors

 

–	 Dedifferentiated adeno- and squamous 
cell carcinoma

–	 Transitional cell carcinoma
–	 Large-cell tumors of the kidney and 

adrenals
–	 Germ cell tumors
–	 Poorly differentiated round cell sarcoma
–	 Large-cell malignant lymphoma
–	 Melanoma
–	 Chordoma

–	 Tumors with myxoid / mucinous background –	 Metastatic mucinous adenocarcinoma
–	 Chordoma of the sacral region
–	 Myxoid ependymoma
–	 Extraskeletal myxoid chondrosarcoma
–	 Other tumors with myxoid / mucoid 

features
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Chapter  13  Urinary Tract

Section 13.2 	  –  Normal and Metaplastic Findings 
Urinary Tract 	 –  Cell Degeneration and Reactive Atypia 
	 –  Nonneoplastic Lesions and Benign Tumors

Normal Cytology and Metaplastic Lesions               Sect.  13.2.1, p. 808
Superficial Urothelial Cells 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells of variable size:  isolated, loosely grouped, or tightly clustered
–	 Frequent bi-/multinucleation
–	 Nuclei with irregular outline 
–	 Loosely arranged granular chromatin, chromocenters
–	 Large cytoplasm, wide and pale, variable structure, sharply outlined
–	 Characteristic cytoplasmic molding in cell clusters

       

Intermediate, Basal, and Atrophic Urothelial Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cells are smaller as compared to superficial cells, elongated or round in 
shape

–	 Cell clusters:  regular, compact, three-dimensional,   narrow spacing of 
the nuclei

–	 Densely structured nuclei, smooth margins, deep-blue staining
–	 Small and dense cytoplasm, sharply outlined

Elongated / Columnar Urothelial Cells

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Cell shape:  elongated or distinctly columnar 
–	 Nuclei with smooth and/or irregular outline
–	 Thinly dispersed granular chromatin
–	 Clear cytoplasm
–	 N/C ratio in a normal range 
–	 The nucleoli may be prominent
–	 Frequently shrunk and dark nuclei

–	 Papillary  transitional cell carcinoma 
grade 1

–	 Benign glandular cells
–	 Intestinal metaplasia
–	 Periurethral gland cells
–	 Prostatic epithelial cells

Metaplastic Squamous Cells of the Urothelial Lining

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Superficial and intermediate squamous cells
–	 Bland nuclei

–	 Marked keratinization – variable –	 Squames of urethral origin
–	 Squames of vaginal (vulvar) origin 
–	 Vesicovaginal fistula (in the presence of 

Döderlein bacilli!)

Glandular / Intestinal Metaplasia of the Urothelial Lining

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Elongated or distinctly columnar
–	 Mucin secreting cylindric cells

–	 Periurethral gland epithelium 
–	 Prostatic epithelial cells

–	 Low-grade urothelial papillary neoplasia
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Normal Cytology and Metaplastic Lesions    Sect.  13.2.1, p. 808    (continued)
Cells from Ileal Bladder Mucosa 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 High cellularity
–	 Cells of intestinal type frequently with strong signs of degeneration, 

columnar configuration partly well preserved
–	 Signs of degeneration: nuclear pyknosis and karyorrhexis, cytoplasmic 

vacuolization and inclusions (eosinophil and cyanophil)
–	 Well-preserved intestinal cell nuclei are small and regular in shape with 

thinly dispersed chromatin
–	 Background with debris and mucus
–	 Granulocytes and bacteria may be present

Cells of Renal Origin

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Medium-sized cells
–	 Round nuclei with inconspicuous chromatin texture      
–	 Distinct cytoplasm, granular or vacuolated 
–	 Possibly renal casts  

Caution: individual renal cells are barely 
identifiable  

Transitional Cell Degeneration and Reactive/Reparative Atypia         Sect. 13.2.2, p. 810 
Reversible Urothelial Atypia Caused by Varied Irritating Agents (NOS)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Urothelial cells frequently enlarged, normal N/C ratio
–	 Large cytoplasm: Clear or coarsely vacuolated, sharply demarcated
–	 Irregular nuclei: Molded and cleaved membranes, nucleoplasm with 

clear areas and scattered chromatin condensates
–	 Prominent nucleoli – variable
 

–	 Numerous distinct multiple  nucleoli, 
occasionally polymorphic

–	 Disintegration of the cytoplasm
–	 Nuclear pyknosis and karyolysis
–	 Indistinct nucleoli
–	 Cell detritus

–	 Prominent nucleoli and cytoplasmic 
leukophagocytosis  

 

–	 Highly activated urothelial cells
–	 Low-grade dysplasia
–	 Low-grade papillary transitional cell 

tumor

–	 Urothelial cell degeneration
–	 Necrotic neoplasia

–	 Concomitant inflammation

Lithiasis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Striking cellular variability in shape and size 
–	 Binucleation or multinucleation, and nuclear hyperchromasia        
–	 Cytoplasm often occurring as small rim
–	 Three-dimensional cell balls and papillary clusters – variable
–	 Refractile crystalline deposits in the cytoplasm and birefringent crystals 

in the background 
–	 Neutrophils from secondary inflammation/infection – variable

Transitional cell carcinoma
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Transitional Cell Degeneration and Reactive/Reparative Atypia         Sect. 13.2.2, p. 810 

 (continued)
Postirradiation 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Strongly enlarged urothelial cells mostly bi- or multinucleated
–	 Nuclei are present in a three-dimensional fashion (ballooned): bright or 

hyperchromatic and lucid, occasionally pyknotic and karyorrhectic 
–	 Normal N/C ratio
–	 Huge nucleoli
–	 Intranuclear and cytoplasmic vacuoles

–	 Actinic changes of dysplastic or malig-
nant cells

–	 Transitional carcinoma

Postchemotherapy

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall 

–	 Pronounced nuclear irregularities 
–	 Strong nuclear hyperchromasia
–	 Coarse chromatin or homogeneous nuclear texture

–	 High-grade dysplasia/carcinoma in situ 

–	 Transitional cell carcinoma

Transitional cell artifacts caused by other diagnostic and therapeutic interventions, see Sect. 13.2.2.1.6, p. 811.

Benign Urothelial and Nonurothelial Lesions, and Benign Tumors (Selected Entities)     
Sect. 13.2.3, p. 812
Von Brunn Nests 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small urothelial tissue fragments with bland cells, embedded in loose 
connective tissue

–	 Nests of urothelial cells are surrounded by basal-membrane material
–	 Gland-like spaces lined with columnar urothelial cells

Endosalpingiosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mesothelial cells or tubal-type epithelial cells 
–	 Ciliated cells – variable
–	 Small cohesive cell aggregations or papilliform cell clusters 

Endometriosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Uniform small epithelial cells, high N/C ratio
–	 Rounded nuclei, smooth margins, variable indentations
–	 Fine and evenly distributed chromatin
–	 Indistinct nucleoli 
–	 Small darkly stained stromal spindle cells – variable

–	 Large nucleoli in activated epithelial cells  

–	 Urothelial carcinoma, small-cell type

–	 Adenocarcinoma, low-grade, small cell 
type

Vesicointestinal Fistula

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Masses of feces
–	 Vegetable cells
–	 Inflammatory background – variable
–	 Epithelial cells of transitional and intestinal type – variable

–	 Markedly activated intestinal epithelial 
cells

–	 Bladder-invasive intestinal  
adenocarcinoma
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Benign Urothelial and Nonurothelial Lesions, and Benign Tumors (Selected Entities)     
Sect. 13.2.3, p. 812    (continued)
Vesicovaginal Fistula

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Superficial and intermediate squamous cells   
–	 Döderlein bacilli

Transitional Cell Papilloma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Papillary fragments with fibrovascular cores
–	 Bland urothelial cells
–	 Bland thickness of the epithelial layer  

–	 Papillary neoplasm of low malignant 
potential  

Selected nonurothelial tumors (granular cell tumor and pheochromocytoma), see Sect. 13.2.3.2.3, p. 813. 

Inflammation, Infections, Granulomatosis    Sect. 13.2.4, p. 813   
Inflammation and Infection (Particularly Bacterial and Mycotic)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Neutrophil granulocytes
–	 Necrotic debris
–	 Histiocytes
–	 Variable numbers of regenerative urothelial cells

–	 Pathogens may be visible by conven-
tional stainings

–	 Urothelial cells showing marked  
regenerative atypia

–	 Carcinoma with concomitant  
inflammation!

Tuberculosis and Bacillus Calmette-Guerin Therapy  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Epithelioid cells 
–	 Giant cells of the Langhans type  
–	 Caseous-necrotic background material 
–	 Large numbers of neutrophils
–	 Occasionally granuloma fragments of epithelioid cell type

Granuloma-Like Epithelioid/Histiocytic Inflammatory Pattern

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Accumulation of proliferative epithelioid histiocytes   
–	 Foam cells and foamy giant cells
–	 Lymphocytes, plasma cells, and granulocytes
–	 No distinct granulomatous pattern

–	 Iatrogenic
–	 Miscellaneous infections
–	 Preceding surgery
–	 Xanthogranulomatous cystitis
–	 Malakoplakia
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Inflammation, Infections, Granulomatosis    Sect. 13.2.4, p. 813    (continued)
Malakoplakia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Accumulation of  proliferative epithelioid histiocytes   
–	 Foam cells and foamy giant cells
–	 Lymphocytes, plasma cells, and granulocytes
–	 No distinct granulomatous pattern

–	 Michaelis-Gutmann bodies: concentri-
cally laminated cytoplasmic inclusions in  
epithelioid cells and histiocytes

Caution:  Michaelis-Gutmann bodies are 
rarely encountered in cytologic specimens

–	 Differential diagnostic considerations as 
stated in granuloma-like inflammatory 
pattern

Cytomegalovirus-Affected Cell

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Strikingly enlarged, rounded, mononucleated  cells
–	 Deeply basophilic nuclear inclusion: 

–	 Homogeneous or inhomogeneous structured
–	 Sharply demarcated 
–	 Surrounded by a clear halo

–	 Chromatin condensed to the nuclear membrane (dark small dots)

–	 Polyomavirus-affected cell (decoy cell 
type 2)

Polyomavirus-Affected Cell 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Enlarged and rounded epithelial cells with a nuclear inclusion, 
so-called decoy cells:
–	 Type 1:  

dense, basophilic, homogeneous inclusion completely filling  
the nucleus, thickened nuclear membrane 

–	 Type 2:  
centrally positioned granular inclusion surrounded by an  
incomplete halo  

–	 Type 3:  
diffusely distributed coarse chromatin, no particular halo, variable 
multinucleation 

–	 Type 4:  
vesicular nucleus with aggregations of coarse chromatin, single 
nucleolus 

 
–	 Cytoplasm occurring as a small rim or attached as tag, variably  

preserved
–	 Usually cellular debris and neutrophilic granulocytes 

 

–	 Type 2:  
cytomegalovirus affected cell

–	 Type 4:  
carcinoma

Koilocytic lesion (HPV infection) and parasitic disease, see Sects. 13.2.4.5.2 and 13.2.4.6, p. 815. 
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Section 13.3 	  –  Precancerous Urothelial Lesions 
Urinary Tract 	 –  Malignant Lesions

Urethra             Sect. 13.3.1, p. 830
Clear Cell Adenocarcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Frequent papillary cytoarchitecture
–	 Cells with abundant clear cytoplasm
–	 Moderate to marked nuclear pleomorphism
–	 Granular to vesicular chromatin
–	 Prominent, occasionally multiple nucleoli
–	 Distinct mitotic activity  

       

–	 Nephrogenic adenoma

–	 Metastatic clear cell carcinoma  

Prostatic Ductal Adenocarcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Papillary and tubulopapillary clusters lined by tall columnar cells in a 
single layer or in a pseudostratified fashion

–	 Elongated nuclei and large nucleoli
–	 High-grade cellular pleomorphism 
–	 Nuclear grooves may be distinct
–	 Mitotic activity 

–	 This tumor entity is frequently  
combined with common acinar  
tumor fractions

–	 High-grade papillary transitional  
carcinoma

–	 Common acinar prostatic  
adenocarcinoma

Caution:  	 Primary squamous cell carcinoma, common adenocarcinoma, and malignant melanoma of the urethra may present identical or similar 
		  cytomorphology compared to their counterparts at other body sites;  each of these tumor types may mimic urothelial carcinoma.

Bladder, Ureter, and Renal Pelvis: Precancerous Urothelial Lesion    Sect. 13.3.3, p. 832 
Mild Dysplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Benign urothelium, but:	
	 the cells are slightly enlarged, sometimes crowded and elongated
–	 Monomorphic bland nuclei, but: 
	 sporadically irregular outlines and longitudinal grooves
–	 Opaque nucleoplasm or dense granular chromatin
–	 Small nucleoli – variable 

–	 Nonspecific cellular atypias

–	 Papillary urothelial neoplasm –  
low-grade 

–	 Papillary urothelial neoplasm  
of low malignant potential

Moderate Dysplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity 
–	 Overall monotonous pattern of enlarged cells, crowded and elongated 

with loss of polarity
–	 Hyperchromatic nuclei with distinct irregular outline
–	 Longitudinal nuclear grooves and granular chromatin   
–	 Distinct small to medium-sized nucleoli
–	 N/C ratio normal or slightly increased
–	 The cytoplasm is sharply defined and dense

–	 Severe reactive/regenerative urothelial 
atypia

–	 Transitional cell papillary carcinoma 
grade 2

Severe Dysplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity
–	 Highly abnormal enlarged urothelial cells, rounded or elongated  

occasionally crowded with marked loss of polarity  
–	 The nuclei are hyperchromatic and polymorphous with granular and 

coarse chromatin
–	 Increased N/C ratio
–	 Medium-sized to large nucleoli
–	 Increased mitotic activity   

–	 Severe reactive/regenerative urothelial 
atypia

–	 Transitional cell papillary carcinoma 
grade 3 

–	 Transitional cell carcinoma in situ
–	 Invasive transitional cell cancer
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Bladder, Ureter, and Renal Pelvis: Precancerous Urothelial Lesion    Sect. 13.3.3, p. 832
(continued) 
In Situ Transitional Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity – monotonous cell pattern
–	 Clean background, no detritus and no signs of inflammation
–	 Numerous individual, highly abnormal cells, round or polygonal in shape
–	 Cell clusters rarely occur
–	 Hyperchromatic nuclei, wrinkled and folded
–	 Coarse granular and clumped chromatin 
–	 High N/C ratio
–	 Large pleomorphic nucleoli
–	 Small cytoplasmic rims, variably structured

–	 Exceptionally: all tumor cells showing 
clear pale nuclei

–	 Invasive transitional cell carcinoma 

–	 False-negative diagnosis  
(normal urothelial cells)

Bladder, Ureter, and Renal Pelvis: Papillary Transitional Cell Carcinoma    Sect. 13.3.4, p. 833
Papillary Transitional Cell Carcinoma (PTC) Grade 1

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cells slightly enlarged (as compared to intermediate urothelial cells)
–	 Eccentric nuclei showing mild irregularities
–	 Nuclei show flexed, longitudinal nuclear grooves
–	 Evenly dispersed, dense and granular chromatin or opaque  

nucleoplasm 
–	 Usually small nucleoli
–	 Homogeneous cytoplasm, slightly cyanophilic, elongated,  

fusiform, or columnar

Obvious features for PTC-G1 diagnosis:
–	 Cells in papillary and papilliform aggregates:

–	 Syncytial sheets with nuclear overlapping
–	 Focally vague loss of cellular polarity           

–	 Single tumor cells:
–	 Loosely scattered and/or
–	 Close-packed forming streaming pattern and occasionally   
	 rosette-like formations

–	 Benign columnar/spindle urothelial cells
–	 Proliferating intermediate urothelial cells
–	 Reactive/reparative cell changes

–	 Flat mild transitional cell dysplasia
–	 Papillary urothelial neoplasm of low 

malignant potential

PTC Grade 2

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity, overall monotonous cell pattern
–	 Clearly enlarged cells, crowded and frequently elongated
–	 Focally distinct loss of polarity 
–	 Hyperchromatic nuclei with distinct irregular outline
–	 Nuclei show flexed, longitudinal nuclear grooves 
–	 Dense granular and focally coarse chromatin
–	 N/C ratio slightly increased
–	 Distinct small to medium-sized nucleoli in numerous nuclei

Obvious features for PTC-G2 diagnosis: Diagnostic cytoarchitecture,  
as described above for PTC grade 1

–	 Severe reactive/regenerative atypia

–	 Flat moderate transitional cell dysplasia

PTC Grade 3

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cytomorphologic pattern as described for invasive nonpapillary  
transitional cell carcinoma (see, p. 1222)

Single diagnostic indicator for PTC-G3 diagnosis: True papillary fragments

Nonpapillary transitional cell carcinoma
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Bladder, Ureter, and Renal Pelvis: Invasive Nonpapillary Transitional Cell Carcinoma     
Sect. 13.3.5, p. 835   
Invasive Transitional Cell Carcinoma 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Highly cellular bladder irrigation specimen and urine sample 
–	 Numerous individual tumor cells
–	 Three-dimensional irregular clusters infrequently occur
–	 Cells are large and pleomorphic, increased N/C ratio
–	 Irregular pleomorphic nuclei, marked hyperchromasia,  

coarsely granular and clumped chromatin
–	 Usually multiple and pleomorphic prominent nucleoli 
–	 Dense homogeneous or vacuolated cytoplasm
–	 Sporadic atypical squamous cells
–	 Necrotic debris and blood

–	 Numerous atypical and malignant squa-
mous cells 

–	 Transitional cell carcinoma in situ  
(Take into account the pathognomic 
cell morphology and pattern of in situ 
carcinomas!)

–	 Primary and secondary malignant 
tumors – epithelial, mesenchymal,  
lymphatic

–	 Urothelial carcinoma with squamous 
component

–	 Squamous cell carcinoma – primary or 
metastatic

Bladder, Ureter, and Renal Pelvis: Selected Other Primary Cancers    Sect. 13.3.6, p. 835  
Squamous Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Malignant squamous cells:
	 Pleomorphic, keratinized, and nonkeratinized cytoplasm
	 Nuclear pleomorphism
	 Hyperchromasia and coarse chromatin

–	 Necrosis	

–	 Predominant nonkeratinizing malignant 
squamous cells

–	 Urothelial carcinoma with squamous cell 
component

–	 Invading or metastatic squamous cell 
carcinoma

–	 Transitional cell carcinoma
–	 Metastatic undifferentiated large cell 

carcinoma

Verrucous Squamous Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphous, keratinized anuclear squamous cells, dense  
eosinophilic and orange-colored cytoplasm

–	 A few squamous cells with minimal nuclear atypia
–	 Apoptotic nuclei

–	 Acanthotic / atypical squamous  
metaplasia

Primary Adenocarcinoma of the Urinary Bladder

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Three-dimensional clusters with scalloped contour, single cells variably 
occur

–	 Cuboidal or columnar cells with vacuolated/foamy cytoplasm
–	 Large irregular nuclei:

–	 Hyperchromatic, vesicular, and glassy, or dense granular,
	 or chromatin strands

–	 Large round or pleomorphic nucleoli
–	 Intracytoplasmic mucus and signet ring cells – variable

–	 Masses of background mucus   

–	 Invading or metastatic adenocarcinoma

–	 Adenocarcinoma of colloid type –   
primary or secondary
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Bladder, Ureter, and Renal Pelvis: Selected Other Primary Cancers    Sect. 13.3.6, p. 835
(continued)  
Primary Undifferentiated Small-Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small to medium-sized atypical and malignant cells
–	 Wrinkled and folded hyperchromatic nuclei
–	 Densely packed irregular chromatin
–	 Small cytoplasmic rims

–	 Metastatic small-cell carcinoma

–	 Malignant lymphoma

Carcinoma from Adjacent Organs Invading the Urinary Collecting System    Sect. 13.3.7, p. 836
Prostatic Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small and large sheets of monomorphic cuboidal cells
–	 Broad foamy or vacuolated cytoplasm
–	 Rounded nuclei presenting in three-dimensional fashion, exhibiting 

mild irregularities
–	 Dense and evenly distributed  granular chromatin
–	 One prominent centrally located nucleolus
–	 Usually no detritus

–	 Monomorphic urothelial carcinoma

Common Colonic Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large columnar cells with palisade arrangement
–	 Pleomorphic hyperchromatic nuclei 
–	 Coarsely granular chromatin texture
–	 Multiple nucleoli are common
–	 Large vacuolated cytoplasm showing variable mucin content    
–	 Generally background necrosis 

–	 Other metastatic adenocarcinomas 

–	 Primary bladder adenocarcinoma

Well-Differentiated Renal Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Medium-sized to large atypical clear cells
–	 Clear nuclei with scattered chromatin
–	 Varied nuclear pleomorphism
–	 Huge foamy or vacuolated cytoplasm
–	 Cell clustering is usually absent
–	 Frequent cellular degeneration

–	 Clear cell adenocarcinoma of extrarenal 
origin

–	 Activated and degenerating histiocytes 
Caution: individual renal carcinoma 
cells with signs of degeneration are 
virtually indistinguishable from acti-
vated or degenerating histiocytes

–	 Degenerating urothelial cells
–	 Nephrogenic adenoma

Rare Nonurothelial Primaries and Metastatic Malignant Tumors 
Selected entities having potential relevance for cytology are described in Sect. 13.3.8, p. 837.  
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Chapter  14  Male Genital Organs

Section 14.1  Prostate 

Normal Prostate,  Epithelial Hyperplasia,  Metaplasia    Sect. 14.1.2, p. 854
Normal Prostatic Parenchyma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Uniform cuboidal cells
–	 Small nuclei with distinct smooth borders
–	 Nucleoli are completely absent
–	 Monolayer sheets showing regular nuclear spacing
 

       

Adenomatous Hyperplasia 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cuboid and particularly cylindrical cells, focally palisading  
–	 Variable nuclear size
–	 Occasional nucleoli
–	 Monolayer sheets with irregular nuclear spacing
–	 Sheets exhibit honeycomb pattern and buds 

Squamous Metaplasia of Prostatic Duct Epithelium

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polygonal cells exhibiting varying size
–	 Prominent dense cyanophilic cytoplasm, sharply defined   
–	 Sheets: monolayered, cobblestone-like cell arrangement

Prostatitis  and  Atypical Prostatic Epithelium    Sects. 14.1.3, p. 854 and 14.1.4, p. 856 
Acute, Purulent Prostatitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Varying quantities of neutrophil granulocytes
–	 Debris – variable

Recurrent Prostatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Neutrophil granulocytes
–	 Lymphocytes
–	 Histiocytes      

Granulomatous Prostatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aggregates of :
–	 Histiocytes
–	 Epithelioid cells and Langhans giant cells

–	 Occasional multinucleated hi stiocytes
–	 Neutrophils, lymphocytes, plasma cells – variable 

Caseous detritus (rare occurrence) Mycobacterial prostatitis
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Prostatitis  and  Atypical Prostatic Epithelium    Sects. 14.1.3, p. 854 and 14.1.4, p. 856 
(continued)
Chronic Prostatitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Few common histiocytes and epithelioid histiocytes
–	 Small sclerotic tissue fragments 
–	 Possibly a few leukocytes

–	 post-surgery or post-infarction 

Mycobacterial (Tuberculous) Prostatitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Caseation necrosis  
–	 Degenerating epithelioid histiocytes
–	 Occasional Langhans giant cells
–	 Mixed inflammatory background 

–	 Mild to marked reactive atypias of the 
epithelial cells may occur

–	 Pronounced caseating detritus

–	 Activated rounded epithelioid cells 
may mimic carcinoma cells

–	 Tumor necrosis

–	 Poorly differentiated prostate carcinoma

Mild epithelial atypia, NOS  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular and nuclear enlargement
–	 N/C ration within normal range 
–	 Focal nuclear crowding
–	 Indistinct nuclear irregularities
–	 Reticular chromatin
–	 Distinct rounded nucleoli of varying size, centrally positioned

–	 Mild reactive cell changes

–	 Low-grade PIN  

Moderate to Severe Atypia, NOS

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Strong cellular and nuclear enlargement
–	 Irregular nuclear shape
–	 Pronounced granular chromatin 
–	 One or multiple nucleoli, marked polymorphism – variable
–	 Irregular cell sheets showing decreased nuclear spacing

–	 Severe reactive cell changes
–	 High-grade PIN

–	 Prostatic adenocarcinoma

General rules regardless of the grade of epithelial atypia:  
–	 Focally atypical cells interspersed throughout hyperplastic epithelial sheets or in combination with inflammation favor reactive/regenerative epithelial cell changes
–	 Atypical cells of varying degree throughout the cytologic specimen (lacking a particular background pattern) cannot differentiate between severe reactive 

atypia and (pre)neoplasia

Benign Soft Tissue Lesions and Rare Benign Tumors    see Sect. 14.1.5, p. 856.
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Contaminants Originating from Adjacent Organs and Tissues    Sect. 14.1.6, p. 857   
Rectal Mucosa 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Sheets and clusters of tall cylindrical cells (larger than prostatic   
epithelial cells) focally palisading and frequently forming true glands 
that are often lined by goblet cells	

–	 Nuclei showing clear indistinct chromatin and deep indentations 

–	 Enlarged glandular cells with poly- 
morphous overlapping nuclei, and large 
nucleoli

–	 Severe regenerative cell change (hyper-
plastic rectal mucosa)

–	 Mucinous adenocarcinoma (primary or 
secondary)

Seminal Vesicle Epithelium 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphous polygonal cells, extremely variable in size 
–	 Monolayer sheets and numerous isolated cells
–	 Extreme variation of nuclear shape and size
–	 Dark hyperchromatic nuclei, most often homogeneous
–	 Occasional nucleoli
–	 Prominent dense cyanophilic cytoplasm
–	 Lipofuscin inclusions – cytoplasmic and/or nuclear
–	 Mature sperms – variable

–	 A pronounced pleomorphic nucleolus in 
virtually every nucleus

–	 Absence of lipofuscin pigment

Caution:   
Cellular polymorphism and dark-staining 
nuclei may mimic malignant neoplasia,  
particularly in cases lacking lipofuscin  
pigment and/or showing distinct  
nucleoli	

Ganglion Cells 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Huge isolated cells 
–	 Large cytoplasm with star-like arrangement of neuronal processes
–	 The nucleus is pale or shows fine granular chromatin
–	 Usually one large round nucleolus	

–	 As a rare event: conglomeration of 
ganglion cells  

–	 Discrete tumor cells   

–	 Undifferentiated large-cell  
carcinoma

Further potential contamination from periprostatic organs and tissues, see Sect. 14.1.6.4, p. 858.

Common Adenocarcinomas of the Prostate (Acinar Origin)    Sect. 14.1.7, p. 858
Nuclear  hallmarks of prostatic adenocarcinoma independent of the malignancy grade:
–  Enlarged monomorphic nuclei with protrusions, nuclear irregularities are tumor grade-dependent
–  The granular, densely packed chromatin pattern erases the otherwise prominent nuclear membrane
–  Eccentric condensation of the chromatin in a limited number of malignant nuclei

Well-Differentiated Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Uniformly enlarged cells and nuclei 
–	 Slightly increased N/C ratio. Cytoplasm usually sharply outlined
–	 Dense granular chromatin
–	 One large single nucleolus in each nucleus
–	 Monolayer sheets: 

–	 Decreased nuclear spacing
–	 Focally mild nuclear crowding 

-Only a few isolated carcinoma cells

–	 Reactive cellular transformation
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Common Adenocarcinomas of the Prostate (Acinar Origin)    Sect. 14.1.7, p. 858 

(continued)
Moderately Differentiated Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Enlarged irregular cells 
–	 Increased N/C ratio. Cytoplasm partially ill-defined
–	 Nuclei display irregular shape and dense granular chromatin
–	 Single or multiple large nucleoli in each nucleus
–	 Three-dimensional tight cell clusters, sharply outlined
–	 Only a few isolated tumor cells

Poorly Differentiated Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Enlarged pleomorphic cells and nuclei 
–	 Ill-defined pleomorphic cytoplasm
–	 Dense granular and coarse chromatin
–	 Multiple pleomorphic nucleoli
–	 Irregular clusters showing marked cell dissociation

–	 Exceptionally:  tumor necrosis –	 Metastatic adenocarcinoma

Common Prostatic Adenocarcinoma After Therapy  
Microscopic features  and  grading of the therapeutic response, see Sect. 14.1.8, p. 860, and Table 14.1.2.

Rare Primary Carcinomas Other than Conventional Prostatic Adenocarcinoma     
Sect. 14.1.9, p. 862
Mucinous Prostatic Adenocarcinoma / Signet Ring Cell Prostatic Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Malignant columnar cells
–	 Cytoplasmic and background mucus

–	 Signet ring cells –	 invading / metastatic mucinous  
adenocarcinoma

Prostatic Adenocarcinoma, Ductal Type (Usually Discovered in Samples from Urine or Bladder Washings)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Tubulopapillary clusters
–	 Stratified  tall columnar cells, focally palisading
–	 Highly atypical / malignant nuclei of the prostatic type, large nucleoli
–	 Mitotic activity (more pronounced compared to common prostatic 

adenocarcinoma)  

–	 Papillary transitional cell carcinoma, 
high-grade

Urothelial Carcinoma, Primary or Secondary

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pleomorphic cells – usually isolated 
–	 Irregular nuclei with indentations
–	 Increased N/C ratio
–	 Coarse chromatin
–	 Multiple pleomorphic nucleoli
–	 Dense and vacuolated cyanophilic cytoplasm
–	 Pronounced detritus / necrosis

–	 Undifferentiated prostatic  
adenocarcinoma

–	 Amelanotic melanoma

–	 Large-cell anaplastic lymphoma
–	 Sarcoma

Further rare types of primary prostatic carcinoma: adenosquamous, squamous, basaloid, adenoid-cystic, small-cell undifferentiated (NOS), sarcomatoid,   
see Sect. 14.1.9.4, p. 862.
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Nonepithelial and Biphasic Malignancies of the Prostate    Sect. 14.1.10, p. 863
Primary Spindle Cell Sarcoma of Varying Histogenesis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Atypical spindle cells
–	 Cellular and nuclear pleomorphism
–	 Marked mitotic activity
–	 Necrosis

–	 Caseous necrotic  tuberculosis

–	 Sarcomatoid prostate carcinoma
–	 Urothelial carcinoma
–	 Spindle cell melanoma

Primary Rhabdomyosarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Basic pattern as stated above –	 Atypical rounded cells with epithelioid 
arrangement

–	 Usually eccentric nuclei
–	 Large cytoplasm possibly with cross-

striation   

–	 Undifferentiated  prostate carcinoma
–	 Urothelial carcinoma
–	 Undifferentiated large-cell carcinoma
–	 Amelanotic melanoma   
–	 Large-cell anaplastic lymphoma

Biphasic Prostatic Neoplasms of Varying Types (Such as Phylloides Tumor, Sarcomatoid Carcinoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Epithelial and stromal cells and tissue fragments exhibiting variable 
atypia

–	 Marked mitotic activity
–	 Necrosis

Non-Hodgkin Lymphoma: Small-Cell, Lymphocytic Variant

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous small lymphoid cells
–	 Monomorphic cell pattern
–	 Mild nuclear atypia: 

–	 Minor nuclear enlargement 
–	 Dense granular chromatin    
–	 Centrally located distinct nucleoli

–	 Chronic  prostatitis

Non-Hodgkin Lymphoma: Follicular Variant  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Variegated lymphoid cell pattern
–	 Nuclear atypia: 

–	 Medium-sized nuclei with molding and cleaving  
–	 Dense granular chromatin 
–	 Distinct nucleoli possibly multiple         

–	 Chronic  prostatitis comprising  
secondary lymph follicles

–	 Intraprostatic or paraprostatic  
hyperplastic lymph node

Large-Cell Blastic and Anaplastic non-Hodgkin Lymphoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large undifferentiated blastoid cells, possibly arranged in diffuse 
pseudo-sheets

–	 Interspersed small and medium-sized benign and atypical lymphocytes              
–	 Cellular detritus 

–	 Undifferentiated prostatic carcinoma
–	 Transitional cell carcinoma     
–	 Sarcoma 
–	 Malignant melanoma
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Nonepithelial and Biphasic Malignancies of the Prostate    Sect. 14.1.10, p. 863
(continued)
Myeloid Neoplasia

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mainly medium-sized atypical cells
–	 The nuclei are clear with cleaving and molding 
–	 Rather indistinct but wide and pale cytoplasm

–	 Loose aggregation of the tumor cells

–	 Non-Hodgkin lymphoma

–	 Clear cell carcinoma

More information about malignant lymphomas and myeloid lesions is provided in Sect. 15.3, ”Lymph Node: Malignant Lesions,” p. 950.

Rare miscellaneous tumors such as germ cell tumors, paraganglioma, Wilms tumor, unusual soft tissue tumor, see Section 14.1.10.3, p. 865.

Metastases
The most important secondary neoplasms to the prostatic gland are mentioned above as considerations in differential diagnosis. Additional informations,  
see Sect. 14.1.11, p. 865.
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Chapter  15  Lymph Nodes

Section 15.2  Lymph Nodes	 –  Lymphadenopathies 
	 –  Infections 
	 –  Miscellaneous Benign Lesions

Reactive Lymphadenopathy    Sect. 15.2.2, p. 926
Common Reactive Lymphoid Hyperplasia,   AIDS-Related Lymphadenopathy,  Reactive Lymphoid Hyperplasia in Immunologic 
Diseases, Background Pattern Along with Benign and Malignant Disorders with Similar Appearance

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Hypercellular polymorphic pattern exhibiting various stages of cellular 
transformation, but small lymphocytes, B and T cells predominate

–	 Germinal center cells:
–	 Centrocytes, centroblasts, pre-immunoblasts	  
–	 Tingible-body macrophages	

–	 Cells from the interfollicular area:
–	 Immunoblasts, plasmablasts, plasmacytoid cells, plasma cells

–	 Histiocytes – individual or in cohesive aggregates
–	 Neutrophils, eosinophils and mast cells – variable

       

–	 Non-Hodgkin lymphoma of follicle 
center cell origin

–	 Hodgkin lymphoma (in cases of reactive 
lymphadenopathy with multinucleated 
blastic cell component)

Bacterial,  Parasitic,  Mycotic Infections            Sect. 15.2.3, p. 928  
Common Bacterial Infection: Initial Phase

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Reactive lymphadenopathy
–	 Numerous neutrophilic granulocytes

–	 Cat-scratch disease

Common Bacterial Infection: Florid Stage

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Frank purulent material
–	 Abundant degenerating neutrophils

Mycobacteriosis: Tuberculosis,  Atypical Mycobacteriosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Epithelioid cells, elongated showing pyknotic nuclei
–	 Langhans-type histiocytic giant cells
–	 Caseous detritus  
–	 Neutrophilic granulocytes
 

–	 Markedly elongated epithelioid cells 
–	 Nuclei frequently pyknotic
–	 Dense eosinophilic cytoplasm

–	 Extremely polymorphic detritus  

–	 Sarcoidosis

–	 Malignant squamous cells 

–	 Tumor necrosis

Cat-Scratch Disease

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Suppurative granulomas:
–	 Peripherally palisading epithelioid histiocytes
–	 Centrally located neutrophils

–	 Polymorphic lymphohistiocytic population

–	 Dispersed epithelioid histiocytes –  
variable

–	 Acute bacterial lymphadenitis

–	 Common reactive lymphadenitis	

–	 Nonspecific granulomatosis
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Bacterial,  Parasitic,  Mycotic Infections            Sect. 15.2.3, p. 928    (continued)  
Toxoplasmic Lymphadenitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphous reactive lymphoid cell population
–	 Histiocytes
–	 Small groups of epithelioid histiocytes, microgranulomas
–	 Absence of caseous necrosis, giant cells, neutrophils

–	 Occasional parasites!  extracellular 
and intracytoplasmic

All disorders with small epithelioid cell 
groups: 
–	 Mycobacteriosis 
–	 Sarcoidosis
–	 Sinus histiocytosis 
–	 Lymph node adjacent to a malignant 

tumor

Leishmania Lymphadenitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphous cell pattern
–	 Various types of lymphocytes and atypical plasma cells
–	 Mono-/multinucleated histiocytes and starry-sky cells
–	 Lymphoglandular bodies (hyaline bodies)
–	 Histiocytic/epithelioid granulomas, mast cells

–	 Frequently identifiable parasites! 
	 So-called Leishman-Donovan bodies, 

occurring extracellular and within  
histiocytes, epithelioid cells, and giant 
cells

 

For fungal infections and worms we refer the reader to specialized sources in the literature.

Virus-Induced Lymphadenitis    Sect. 15.2.4, p. 930   
Infectious Mononucleosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Extremely polymorphous but mixed cell pattern with the whole range 
from lymphocytes to polymorphic immunoblasts

–	 Many cells with pronounced dense cytoplasmic staining: 
deep cyanophilic (Pap) and deep blue (MGG, DiffQuik)

–	 Prominent plasmacytoid differentiation and mature plasma cells
–	 Prominent nucleoli and multinucleation
–	 Nucleoli may be markedly enlarged, pleomorphic and multiple 
–	 Nucleoplasm is clear and the chromatin rather finely stippled
–	 Obvious mitotic activity

–	 Atypical immunoblasts

–	 Multinucleated immunoblasts and 
plasmablasts  

–	 NHLs with pronounced plasmacytoid 
features

–	 Myeloid leukemia

–	 Large-cell NHL, blastic type

–	 Reed-Sternberg-like cells indicating 
Hodgkin lymphoma

Miscellaneous Disorders and Diseases of Unknown Etiology    Sect. 15.2.5, p. 931
Dermatopathic Lymphadenopathy

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Common reactive lymphoid hyperplasia
–	 Loose network of large histiocytes: 

–	 Clear vesicular nuclei showing longitudinal grooves, folds and 
convolutions

–	 The cytoplasm has multiple connecting processes, often ill defined

–	 Clustered histiocytes with blood vessels 
in the center – variable   

–	 Specific histiocytes containing melanin 
pigment

–	 Melanin-laden macrophages  –  variable

–	 Langerhans cell histiocytosis

–	 Metastatic malignant melanoma    
–	 Melanocytic aggregates in a lymph node
–	 Intranodal nevus
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Miscellaneous Disorders and Diseases of Unknown Etiology    Sect. 15.2.5, p. 931
(continued)
Rosai-Dorfman Disease 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Numerous large histiocytes showing lymphophagocytosis/  
emperipolesis: Cytoplasmic inclusions of well-preserved lymphocytes 
with a halo around each incorporated cell

–	 Histiocytes scattered in the background
–	 Mature lymphocytes and plasma cells

–	 Reactive sinus histiocytosis
–	 Langerhans cell histiocytosis

–	 Reed-Sternberg-like cells indicating 
Hodgkin lymphoma

–	 Histiocytic sarcoma

Castleman Disease (CD)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Variegated lymphoid cell population:
	 Predominantly small mature lymphocytes,
	 eosinophils, follicle center cells (including immunoblasts)
	 plasma cells

–	 Large atypical histiocytoid cells (follicular dendritic cells):
–	 Ill-defined cytoplasm and enlarged crumpled nuclei
–	 Granular to coarse chromatin, and nucleoli

–	 Plasmacytic variant of CD: sheets of 
plasma cells and many follicle center 
cells

–	 Another type of reactive lymphoid 
disorders

–	 Plasmacytoma

Kikuchi Lymphadenitis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Increase of apoptotic cells
–	 Three different types of histiocytes:

(1) 	 Phagocytic histiocytes with marginalized twisted nuclei,  
the cytoplasm containing karyorrhectic and granular debris

(2) 	 Common non-phagocytic histiocytes with kidney-shaped nuclei
(3) 	 Medium-sized histiocytic elements (plasmacytoid monocytes) with 

eccentric round nuclei, coarse chromatin and dense cytoplasm
–	 Reactive lymphoid background lacking classic starry-sky cells
–	 Neutrophils are practically absent
–	 No granulomatous component

–	 Karyorrhectic and/or eosinophilic granu-
lar debris

–	 Nonspecific lymphadenopathy

–	 Malignant lymphoma

–	 Tuberculosis 
–	 Tumor necrosis

Sarcoidosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cohesive, noncaseating epithelioid cell granuloma interspersed with 
mature lymphocytes

–	 Langhans-type giant cells 
–	 Activated epithelioid cells with spherical configuration, the chromatin 

texture is bland, size and number of nucleoli depends on the cell activity

–	 Asteroid bodies – rarely seen

–	 Caseous detritus – unusual

–	 Various other granulomatous lesions

–	 Tuberculosis

Langerhans Cell Histiocytosis 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Histiocytes usually enlarged and often multinucleated: nuclei are oval 
to kidney-shaped and frequently show deep grooves and indentations, 
vesicular chromatin

–	 Wide cytoplasm with neat margins
–	 Distinct eosinophilic nucleoli – variable
–	 Varying numbers of eosinophils and neutrophils, rare plasma cells
–	 Rare Charcot-Leyden crystals, always together with degenerating 

eosinophilic granulocytes
–	 Background pattern of reactive lymphadenopathy  –  variable

Electron microscopy:
Specific intracytoplasmic organelles  
(Birbeck granules) showing characteristic 
tennis-racket shape and rod shape

–	 Reactive sinus histiocytosis
–	 Dermatopathic lymphadenopathy
–	 Castleman disease
–	 Kikuchi lymphadenitis

–	 Malignant histiocytosis
–	 Hodgkin lymphoma
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Section 15.3 	  –  Malignant Non-Hodgkin Lymphomas 
Lymph Nodes	 –  Hodgkin Lymphomas 
	 –  Histiocytic Sarcoma 
	 –  Myeloproliferative Disorders 
	

A  Small and Medium-Sized  B-Cell  Non-Hodgkin  Lymphomas
        Low Grade and High grade

Small Lymphocytic Lymphoma (SLL)/Chronic Lymphocytic Leukemia    Sect. 15.3.3, p. 955

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small lymphocytes
–	 Slightly larger compared with normal lymphocytes
–	 Focal cell crowding into dense aggregates

–	 Round nuclei, but focal membrane irregularities and small indentations
–	 Clumped chromatin similar to that of normal lymphocytes
–	 Pronounced centrally positioned nucleolus
–	 Scanty slightly basophilic (MGG) or cyanophilic (Pap) cytoplasm
–	 Very low mitotic rate

       

–	 Benign T(B)-cell hyperplasia 
	 Caution: liquid-based preparations 

providing more prominent nucleoli 
and nuclear irregularities! 

–	 Other B-NHLs
–	 Small-cell carcinoma

SLL: Variant with Tumor Proliferation Centers    Sect. 15.3.3, p. 955

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell features as described above, but  
additional scattered medium-sized and large cells:  
–	 Prolymphocytes are similar to small lymphoma cells but slightly 

larger in size
–	 Paraimmunoblasts are large cells with irregular nuclei,  

finely dispersed chromatin, large centrally placed nucleoli,  
and dense cytoplasm  

–	 Distinct basophilic cytoplasm

–	 Transition of SLL into high-grade NHL

–	 Reactive lymphadenopathy

–	 Small round blue cell tumors

SLL: Lymphoplasmacytoid Variant    Sect. 15.3.3, p. 955  

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell features as described for common SLL, but
–	 Interspersed plasmacytoid cells  
–	 Varying numbers of plasmablastic cells

–	 Reactive lymphadenopathy  
–	 Plasma cell neoplasm 
–	 Marginal zone lymphoma

Lymphoplasmacytic Lymphoma    Sect. 15.3.4, p. 956

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Smears comprising three cell lines:
–	 Small lymphocytes, 
–	 Plasmacytoid lymphocytes, 
–	 Plasma cells 

–	 PAS-positive nuclear inclusions
–	 Mast cells and hemosiderin are usually present

–	 Distinct mixed cell pattern due to  
residual germinal centers

–	 Varying numbers of clear monocytoid 
(B-) cells   

–	 Another type of small lymphocytic 
lymphoma / CLL

–	 Another type of small-cell NHL with 
plasmacytic differentiation

–	 Reactive lymphadenopathy

–	 Marginal zone lymphoma
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A  Small and Medium-Sized  B-Cell  Non-Hodgkin  Lymphomas    (continued)
        Low Grade and High Grade

Follicular Lymphoma: Classical Type    Sect. 15.3.6, p. 958

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Smears comprising a dual cell pattern: predominating centrocytes, and 
centroblasts to a lesser extent

–	 Centrocytes:
–	 Small to medium-sized lymphocytes
–	 Variable nuclear shapes: angulated, cleaved, indented, twisted, or 

elongated
–	 Finely granular, occasionally coarse chromatin
–	 Nuclear hyperchromasia
–	 Frequent but inconspicuous nucleoli
–	 Scant cytoplasm, dense and pale

–	 Centroblasts:
–	 Large cells, 2 to 5 times the size of normal lymphocytes
–	 Vesicular nuclei or dispersed dense chromatin
–	 Cleaved or noncleaved nuclear contour  
–	 Two or three nucleoli – variable, located close to the nuclear  

membrane 
–	 Scant and basophilic cytoplasm 
–	 Mitotic figures – variable 

–	 Starry sky cells and epithelioid cells 
–  variable

>20% Centroblasts 

–	 Reactive lymphadenopathy

–	 Mantle cell lymphoma 

–	 Suggesting follicle-derived large B-cell 
lymphoma, intermediate- or high-grade

Mantle Cell Lymphoma, Classical Type    Sect. 15.3.7, p. 960

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Aspirates with a monomorphic lymphocytic population
–	 Tumor cells are small to medium-sized		               
–	 Nuclear outline with moderate or pronounced irregularities: angulated, 

cleaved and twisted, very similar to centrocytes!
–	 Finely dispersed chromatin
–	 Inconspicuous nucleoli         
–	 No transformed cells (such as centroblasts or paraimmunoblasts)
–	 Scattered histiocytes and epithelioid histiocytes – variable
–	 Mitotic figures – variable

–	 Follicle center cell lymphoma having a 
preponderance of centrocytes

Variants of mantle cell lymphomas and related differential diagnoses, see Sect. 15.3.7, p. 960. 

Marginal Zone Lymphoma (MZL)    Sect. 15.3.8, p. 961

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphic cellular pattern
–	 Predominance of small and medium-sized lymphoid tumor cells,  

typically expressing monocytoid features with increased pale  
cytoplasm

–	 Transformed benign lymphoid cells in various stages
–	 Plasma cells, monocytoid cells, histiocytic aggregates, and tingible 

body macrophages – in variable numbers

–	 Numerous tumor cells exhibiting  
centrocyte-like features:
–	 Irregularly shaped nuclei, dispersed 

chromatin, and small  nucleoli

–	 Numerous tumor cells with plasmacy-
toid appearance: 
–	 Wide eccentric and densely struc-

tured basophil cytoplasm

–	 Marked plasma cell component 

–	 Reactive lymphadenopathy

–	 Mantle cell lymphoma

–	 B-cell NHLs of small-cell type  such as 
follicular lymphomas, small lymphocytic 
lymphoma, immature plasma cell neo-
plasia

–	 Plasma cell tumor  

The presence of distinct cellular heterogeneity is more often observed among nodal MZLs.



1235Synopsis and Algorithms: Lymph Nodes, Non-Hodgkin Lymphomas	�

A  Small and Medium-Sized  B-Cell  Non-Hodgkin  Lymphomas    (continued)
        Low Grade and High Grade

Hairy Cell Leukemia    Sect. 15.3.9, p. 962 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monotonous population of small atypical lymphoid cells  
–	 Abundant and pale cytoplasm:

–	 Circumferential thin, hair-like cytoplasmic protrusions and projec-
tions (villi) – not detectable on each cell

–	 Oval or bean-shaped nuclei
–	 More or less homogeneous chromatin
–	 Nucleoli are absent or indistinct

–	 Other small-cell lymphoid neoplasms, 
such as
–	 Chronic lymphocytic leukemia
–	 Prolymphocytic leukemia
–	 Follicular NHL
–	 Mantle-cell lymphoma

In FNABs of the spleen: 
–	 Splenic MZL, 
–	 Rare small B-cell tumors of the spleen 

comprising villous  cytoplasmic features

B  Plasma Cell Neoplasms (PCN)    Sect. 15.3.5, p. 957         
Cytoplasmic inclusions occur variably, comprising crystallized or condensed immunoglobulins (selected phenotypes):
–  Multiple grape-like arranged inclusions: sharply outlined, homogeneously structured, and pale-blue staining
–  Red-staining single refractile round bodies (Russell bodies)
–  Crystalline rods

PCN: Mature Tumor Form 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich smears
–	 Tumor cells simulating mature plasma cells
–	 Scattered immature plasma cells – variable

–	 Benign plasma cell hyperplasia

PCN: Immature Tumor Form

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Smears are rich in immature plasma cells:
–	 Eccentric position of the nucleus
–	 Dispersed granular chromatin  
–	 Usually one variably prominent nucleolus

–	 High N/C ratio
–	 Cytoplasmic plasmacytoid features are well preserved     

–	 Benign lymphadenopathy with plasma-
cytoid hyperplasia

–	 Burkitt lymphoma with plasmacytoid 
differentiation

–	 Marginal zone lymphoma with plasma-
cytoid features

PCN: Anaplastic Tumor Form 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cellular aspirates
–	 Morphological appearance is basically that of a high-grade blastic NHL, 

but: a number of cells having plasmacytoid appearance comprising 
(vague) paranuclear cytoplasmic clearing 

–	 Large monomorphic blast cells: high N/C ratio, nuclei are  
	 round to oval, usually marginally displaced coarse 
	 unevenly dispersed chromatin, one prominent central 
	 nucleolus or multiple large nucleoli, pale blue (MGG) or 
	 eosinophilic/amphophilic (Pap) cytoplasm

–	 Generally pronounced mitotic activity and tingible body macrophages
–	 Necrotic background debris in virtually all cases

–	 Tumor cell aggregates forming sheets 
and clusters – variable

–	 Pronounced cellular pleomorphism 
including prominent multinucleation 
and polylobulation

–	 Immunoblastic lymphoma
–	 Diffuse large B-cell lymphoma, plasma-

blastic subtype

–	 Large-cell carcinoma!!

–	 Anaplastic large-cell lymphoma     
–	 Anaplastic carcinoma
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C  Blastic  B-Cell  Non-Hodgkin Lymphomas 
	   Small Cell /  Medium-Sized Cell /  Large Cell

B-Lymphoblastic Leukemia/Lymphoma    Sect. 15.3.2, p. 955

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Small to medium-sized blast cells:
–	 Small blasts: fuzzy nucleoli, scant cytoplasmic rim
–	 Medium-sized blasts:  variably prominent single or multiple 

nucleoli, distinct cytoplasm of light blue to grey staining quality, 
occasionally cytoplasmic vacuoles and/or coarse granules

–	 Hyperchromatic nuclei, frequently irregular contour and/or  
convolutions

–	 Finely granular, condensed and evenly distributed chromatin
–	 Pronounced mitotic activity

–	 Focally starry-sky pattern – variable  

–	 Acute myeloid leukemia 

–	 Burkitt lymphoma

T-lymphoblastic leukemia/lymphoma exhibiting identical cytomorphologic features!!    Sect. 15.3.12, p. 966

Burkitt Lymphoma (BL): Classical Type    Sect. 15.3.11, p. 964

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Diffuse monotonous pattern of medium-sized tumor cells
–	 Tendency to cellular cohesiveness but hardly any compact aggregates
–	 Round nuclei with occasional indentations
–	 Dispersed granular and clumped chromatin
–	 Multiple basophilic nucleoli, centrally or paracentrally situated
–	 Medium-sized, deeply basophilic (cyanophilic) cytoplasm often small, 

sharply outlined lipid vacuoles
–	 A starry-sky pattern is usually present and striking
–	 Exceptionally high number of mitotic figures but a high proportion of 

apoptotic cells
–	 Granulomatous reaction is frequent, occasionally pronounced

–	 Lymphoblastic lymphoma , medium-
sized

–	 Blastoid mantle cell lymphoma
	
–	 Diffuse large B-cell lymphoma 

BL with Plasmacytoid Differentiation    Sect. 15.3.11, p. 964 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above
–	 Many cells with eccentric situated nuclei and one centrally placed  

nucleolus,  basophilic cytoplasm 

–	 Plasma cell neoplasm, immature type

BL: Borderline Type    Sect. 15.3.11, p. 964

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell features as described for classic BL
–	 Overall more pronounced cellular pleomorphism and large  nucleoli  

–	 Diffuse large B-cell lymphoma

Diffuse Large B-Cell Lymphoma,     DLBCL, Centroblastic Variant    Sect. 15.3.10, p. 963

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pronounced cellular pleomorphism comprising large nucleoli 
–	 Overall monotonous cell pattern, >90% centroblasts      
–	 Medium-sized and large lymphoid blastic cells
–	 Round and vesicular nuclei
–	 Fine, densely packed and evenly dispersed chromatin
–	 At least two conspicuous nucleoli, marginally placed
–	 Scanty cytoplasm, either vacuolated or basophilic

–	 Occasionally dominant nuclear cleaving 
and multilobation 

–	 A high proportion of immunoblasts  
and plasmacytoid cells producing a 
polymorphic cell pattern

–	 Other medium-/large-cell blastic  
lymphomas

–	 Burkitt lymphoma

–	 Myelomonocytic leukemic infiltrate

–	 Mononucleosis infectiosa!!
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C	   Blastic  B-Cell  Non-Hodgkin Lymphomas     (continued)
	   Small Cell /  Medium-Sized Cell /  Large Cell

DLBCL, T-cell rich    Sect. 15.3.10, p. 963

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above
–	 A high proportion of benign T lymphocytes

–	 Reactive lymphadenopathy with T-cell 
hyperplasia

–	 Peripheral T-cell non-Hodgkin lymphoma
–	 Hodgkin lymphoma,  , lymphocyte-

predominant

–	 Single carcinoma cells (lymph node 
metastasis)

–	 Single melanoma cells (lymph node 
metastasis)  

–	 Lymphoepithelial carcinoma (lymph 
node metastasis)

DLBCL, Histiocyte-Rich    Sect. 15.3.10, p. 963

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell features as described for DLBCL, centroblastic type
–	 A high proportion of histiocytes

–	 T-cell lymphoma 

DLBCL, Immunoblastic Variant    Sect. 15.3.10, p. 963

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Dominating immunoblastic component >90% atypical immunoblasts
–	 Round nuclei with indistinct irregularities
–	 Chromatin is similar to that in centroblasts
–	 A single large and round nucleolus, centrally located
–	 Broad rim of deeply basophilic cytoplasm
–	 Plasmacytoid differentiated blasts – variable

–	 Plasmablastic DLBCL
–	 Immature plasma cell myeloma

–	 ALK-positive large B-cell lymphoma

DLBC, Anaplastic Variant    Sect. 15.3.10, p. 963

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large, oversized round to polyhedral cells
–	 Tumor cells may occur in crowded aggregates, cohesive sheets or 

compact clusters, occasionally papillary formations
–	 Large, pleomorphic, and bizarre nuclei
–	 Finely dispersed or coarse chromatin
–	 Abundant cytoplasm, vacuolated or densely structured, fading  away at 

the periphery

–	 Anaplastic large cell lymphoma
–	 Hodgkin lymphoma

–	 Undifferentiated large cell carcinoma 
(lymph node metastasis)

–	 Malignant melanoma (lymph node 
metastasis)
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D  T-Cell Neoplasms            Sects. 15.3.12–15.3.18, p. 966    
T-Cell Prolymphocytic Leukemia    Sect. 15.3.13, p. 966

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small to medium-sized lymphoid cells
–	 Round nuclei showing marked nuclear irregularities: 

–	 Cleaves, indentations, and deep grooves
–	 Nuclei may exhibit cerebriform appearance

–	 Usually distinct nucleolus
–	 Dense and basophilic cytoplasm, devoid of granules
–	 Cytoplasmic protrusions – variable

–	 Other variants of mature T-cell  
neoplasms e.g., adult T-cell leukemia/
lymphoma

–	 Prolymphocyte leukemia – B-type

Adult T-Cell Lymphoma / Leukemia    Sect. 15.3.14, p. 967

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Usually medium-sized to large lymphoid tumor cells
–	 Nuclei show pronounced pleomorphism: highly irregular contour 

caused by deep indentations and multilobulation, cerebriform shape 
–	 Prominent nucleoli – variable
–	 Coarse and irregularly distributed chromatin
–	 Blast-like cells with distinct nucleoli – variable	
–	 Giant tumor cells – variable 

–	 Heterogeneous cell population
–	 Predominance of small pleomorphic cells

–	 Small lymphoid cells with mild 
atypias	  

–	 Large tumor cells showing HRS cell-like 
features

–	 Other variants of mature T-cell neo-
plasms

–	 Angioimmunoblastic T-cell lymphoma

–	 Hodgkin lymphoma

Mycosis Fungoides   (Appearance in FNABs of Affected Lymph Nodes)    Sect. 15.3.15, p. 967

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Polymorphic smear pattern
–	 Small Sézary cells slightly larger compared to normal lympho-

cytes: relatively indistinct nuclear indentations
–	 Large Sézary cells – variable
–	 Condensed and irregularly distributed chromatin
–	 Prominent nucleoli – variable
–	 Narrow cytoplasmic rim around the nucleus
–	 Presence of inflammatory infiltrates – variable eosinophils, histiocytes, 

and tingible body macrophages 

–	 Heterogenous cell pattern: numerous 
large Sézary cells

–	 Dermatopathic lymphadenopathy  
comprising scattered tumor cells,  
generally associated with mycosis  
fungoides in the  early stage of  
disease

–	 Peripheral T-cell NHL 
–	 Hodgkin lymphoma

–	 Reactive (dermatopathic)  
lymphadenopathy
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D  T-Cell Neoplasms            Sects. 15.3.12–15.3.18, p. 966    (continued)    
Sézary Syndrome  (Appearance in FNABs of Affected Lymph Nodes)    Sect. 15.3.15, p. 967

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Rather monotonous smear pattern
–	 Large Sézary cells, their size is more than four times that of small lym-

phocytes:  distinct nuclear indentations, grooved/cerebriform aspect
–	 Small Sézary cells – variable 
–	 Condensed and irregularly distributed chromatin
–	 Prominent nucleoli – variable
–	 Narrow cytoplasmic rim around the nucleus
–	 Presence of inflammatory infiltrates – variable

–	 Eosinophils, histiocytes, and tingible body macrophages

–	 Heterogeneous appearance: mixture of 
small and large Sézary cells 

–	 Peripheral T-cell NHL 
–	 Hodgkin lymphoma

–	 Reactive lymphadenopathy

Peripheral T-Cell Lymphoma (PTCL),  NOS    Sect. 15.3.16, p. 968

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cytomorphology is of very diverse appearance, usually medium-sized 
and large tumor cells

–	 Irregular pleomorphic nuclei, molding, and grooves 
–	 Vesicular or coarse, and irregular chromatin
–	 Hyperchromasia is common
–	 Large and prominent nucleoli
–	 High mitotic activity
–	 Reed-Sternberg-like cells – variable

–	 Intense inflammatory infiltrates  

–	 Mycosis fungoides
–	 Adult T-cell lymphoma
–	 DLBCL – centroblastic variant
–	 Hodgkin lymphoma 

–	 Carcinoma
–	 Melanoma
–	 Other undifferentiated neoplasms

–	 B-cell non-Hodgkin lymphomas
–	 Angioimmunoblastic T-cell non-Hodgkin 

lymphomas 
–	 Reactive lymphadenopathy

PTCL: Lymphoepithelioid Variant  (Lennert Lymphoma)    Sect. 15.3.16, p. 968

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Same cell pattern as stated above
–	 Numerous epithelioid histiocytes 

–	 Epithelioid cell-rich non-Hodgkin  
lymphomas

–	 Hodgkin lymphoma

Angioimmunoblastic T-Cell Lymphoma    Sect. 15.3.17, p. 969

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Pronounced heterogeneous cell population comprising clustering  
of reticulum cells and tissue fragments that contain hyalinized small 
vessels 

–	 Small to medium-sized lymphoid tumor cells, minor atypias, clear 
cytoplasm

–	 Inflammatory component: small and reactive lymphocytes, 
immunoblasts, plasma cells, eosinophils, histiocytes, rare tingible body 
macrophages

–	 Follicular dendritic cells forming a dense cellular meshwork  
interspersed with lymphocytes 

–	 Reed-Sternberg-like cells – variable  

–	 Reactive lymphadenopathy 

–	 Peripheral T-cell lymphoma

–	 Hodgkin lymphoma
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D  T-Cell Neoplasms            Sects. 15.3.12–15.3.18, p. 966    (continued)    
T Anaplastic Large-Cell Lymphoma    Sect. 15.3.18, p. 970

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Medium-sized to large pleomorphic cells  
–	 Eccentrically placed nuclei, kidney- or embryo-shaped; a few nuclei 

with cytoplasmic invaginations (doughnut cells)
–	 Dispersed or fine granular chromatin
–	 Usually multiple and prominent nucleoli: rod-shaped or pleomorphic, 

eosinophilic, or basophilic
–	 Abundant vacuolated amphophilic cytoplasm
–	 Inflammatory background: lymphocytes, granulocytes, histiocytes 

–	 Occasional multinucleated giant cells 
with their nuclei arranged in a wreath-
like pattern    

–	 Small-cell pattern: dominating small  
to medium-sized tumor cells, irregular  
nuclei, one distinct nucleolus,  
plasmacytoid features

–	 A certain proportion of large tumor cells 
is always present

–	 Variegated tumor cell pattern comp
rising plasmacytoid features, combined 
with a distinct inflammatory infiltrate

Lymphohistiocytic pattern:   
–	 Neoplastic cells associated with numer-

ous histiocytic cells 

–	 B-cell lymphoma with anaplastic features
–	 Diffuse large B-cell lymphoma
–	 Hodgkin lymphoma
–	 Sarcomatous neoplasms

–	 Carcinoma
–	 Melanoma
–	 Germ cell tumors

–	 Reed-Sternberg-like cells, indicating 
Hodgkin lymphoma

–	 Peripheral T-cell non-Hodgkin lymphoma

–	 Reactive lymphadenopathy –  
Mononucleosis infectiosa!!

–	 Do not miss scattered neoplastic cells!

E  Hodgkin Lymphomas    Sects. 15.3.19 and 15.3.20, p. 971   
     RS = Reed-Sternberg cells    /     HRS cells = Hodgkin cells and Reed-Sternberg cells

Basic Cytologic Features of Classical Hodgkin Lymphoma/Mixed Cellularity Classical HL     
Sects. 15.3.19, p. 971, and 15.3.19.1, p. 972 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Reed-Sternberg cells
–	 Large atypical cells
–	 The nuclei are either bilobulated and typically mirror-inverted, or show-

ing multiple nuclear segments simulating multinucleation
–	 Nuclear membranes are mostly wrinkled, molded and folded
–	 Finely granular chromatin, dense and regularly dispersed,  often pale 

and dyschromatic
–	 Single or multiple and very prominent nucleoli, eosinophilic and round, 

bar-like, comma-shaped or bent
–	 Abundant cytoplasm with a distinct border slightly basophilic (MGG) or 

cyanophilic (Pap), small and large vacuoles – variable

Hodgkin cells
–	 They are the mononuclear variant of RS cells showing basically  

identical morphologic characteristics
–	 Cell size exceeds that of lymphocytes and small histiocytes

–	 The structure of the reactive infiltrate 
is variable, dependent on the Hodgkin 
lymphoma subtype

–	 Reactive lymphadenopathy, in particular 
virus-induced (EBV!)

–	 T non-Hodgkin lymphomas with mixed 
tumor cell pattern and HRS cell features 
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E  Hodgkin Lymphomas    Sects. 15.3.19 and 15.3.20, p. 971    (continued)   
     RS = Reed-Sternberg cells    /     HRS cells = Hodgkin cells and Reed-Sternberg cells

Basic Cytologic Features of Classical Hodgkin Lymphoma/Mixed Cellularity Classical HL    (continued) 
Sects. 15.3.19, p. 971, and 15.3.19.1, p. 972 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Cellular background
–	 Contains small benign lymphocytes, atypical lymphocytes, neutrophils, 

eosinophils, plasma cells, and (epithelioid) histiocytes

–	 Specification of the atypical lymphocytes: enlarged, irregular  
nuclei with indentations and cleaves, dense granular chromatin 
and pronounced nucleoli.  These cells are benign but may  
masquerade of non-Hodgkin lymphoma cells. 

–	 A few scattered HRS cells 

–	 Overall paucity of cells   

–	 Numerous epithelioid histiocytes and   
granuloma fragments

–	 Inflammatory background 
–	 Sporadic HRS cells

–	 Single cells of carcinoma, melanoma, 
or other large-cell tumors!!

–	 Benign lymphatic tissue / reactive 
lymphadenopathy

–	 Varying granulomatous diseases, myco-
bacteriosis, sarcoidosis

Nodular Sclerosis Classical HL    Comments see Sect. 15.3.19.2, p. 972.

Lymphocyte-Rich Classical Hodgkin Lymphoma    Sect. 15.3.19.3, p. 972

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Lymphocyte-rich background
–	 A few HRS cells

–	 Nodular lymphocyte predominant Hodg-
kin lymphoma

–	 Reactive lymphadenopathy

Differential diagnostic aspects of lymphocyte-rich classical Hodgkin lymphoma and nodular lymphocyte predominant Hodgkin lymphoma are listed  
in Table 15.3.2, p. 974.

Lymphocyte-Depleted Classical Hodgkin Lymphoma    Sect. 15.3.19.4, p. 973

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 HRS cells in great numbers
–	 Minor typical HL-background

–	 Pronounced cellular and nuclear  
pleomorphism

–	 Carcinoma
–	 Melanoma

–	 Anaplastic large cell lymphomas
–	 DLBCL – anaplastic variant 
–	 Pleomorphic carcinoma and sarcomas

Nodular Lymphocyte Predominant Hodgkin Lymphoma    Sect. 15.3.20, p. 973

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Popcorn or LP cells:
–	 Large tumor cells usually mononucleated	
–	 Pronounced nuclear folding and multilobulation
–	 Nucleoli usually multiple and basophilic, smaller than in nuclei of 

common HRS cells 
–	 Granulocytes are virtually absent

–	 Abundance of small lymphocytes,  
histiocytes, and epithelioid histiocytes

–	 Lymphocyte-rich classical Hodgkin 
lymphoma

–	 Benign lymphatic tissue / reactive 
lymphadenopathy

–	 T-cell NHL
–	 Histiocyte-rich large B-cell lymphoma 

Differential diagnostic aspects of nodular lymphocyte predominant HL and lymphocyte-rich classical Hodgkin lymphoma are listed in Table 15.3.2, p. 974.
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F  Histiocytic  Sarcoma        Sect. 15.3.21, p. 973
Histiocytic Sarcoma (Histiocytic Lymphoma)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Large pleomorphic tumor cells, usually round to oval but sometimes 
spindle-shaped, multinucleation is common

–	 Abundant, dense or vacuolated cytoplasm 
–	 Pleomorphic, eccentrically placed nuclei with reniform shapes but  

usually with irregular folds
–	 Vesicular chromatin
–	 Tumor cell erythrophagocytosis – variable
–	 Inflammatory background (granulocytes, lymphocytes, plasma cells, 

histiocytes)  – variable. Occasionally abundant!

–	 Rosai-Dorfman disease 
–	 Histiocytosis X

–	 Diffuse large B-cell lymphoma
–	 Anaplastic large-cell lymphoma 

–	 Extramedullary myeloid tumors 

–	 Pleomorphic carcinoma and sarcoma
–	 Malignant melanoma

G  Myeloproliferative Disorders  
Extramedullary Hematopoiesis    Sect. 15.3.22, p. 975

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Smears comprising three cell lines:
–	 Precursors and mature cells of erythropoiesis
–	 Granulopoiesis and
–	 Megakaryopoiesis

–	 Scattered lymphocytes, plasma cells, and histiocytes – variable

–	 Pleomorphic megakaryocytes  

–	 Inadvertent sampling of bone marrow!! 

–	 Inflammatory process 

–	 Granulocytic sarcoma – mature variant

–	 Reed-Sternberg-like cells indicating 
Hodgkin lymphoma 

–	 Undifferentiated carcinoma

Granulocytic Sarcoma: Mature Variant    Sect. 15.3.23, p. 975

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

-Trilineage cell component as in extramedullary hematopoiesis
-A few myeloid blasts

–	 Extramedullary hematopoiesis
 
–	 Inflammatory process

Granulocytic Sarcoma: Immature/and Blastic Variant    Sect. 15.3.23, p. 975

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Trilineage cell component as in extramedullary hematopoiesis, but:  
preponderance of myeloid blasts, up to 100%

–	 Distinct atypical megakaryocytic  
component

–	 Large-cell non-Hodgkin lymphoma 
–	 Malignant melanoma
–	 Histiocytic sarcoma
–	 Metastatic undifferentiated carcinoma 

–	 Hodgkin lymphoma

Acute Monocytic Leukemias    Sect. 15.3.23, p. 975 

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Predominate cell type is the promonocyte:
–	 Nuclear folds, nuclear lobulation, granular cytoplasm

–	 Further myeloblasts and monoblasts

–	 Malignant melanoma
–	 Histiocytic sarcoma

H  Metastatic  Neoplasms  
Comments on metastatic carcinomas and their most important immunocytochemical attributes for cytodiagnostic purpose are provided in  
Sect. 15.3.24, p. 977 and Table 15.3.3, p. 978.  
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Chapter  16	 Skin Lesions and Unusual Subcutaneous Lesions

The current synopsis comprises merely a selection of benign and malignant cutaneous and subcutaneous nonneoplastic  
lesions and tumors.  Further lesions are described in Sects. 16.2.1, p. 1026, 16.2.2, p. 1026, 16.2.12, p. 1033 and 16.3, p. 1034.

Common and Rare Skin Lesions, Benign and Malignant: Selected Entities from Sect. 16.2, p. 1026
Pemphigus Vulgaris

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 High cellularity of the cytologic specimen
–	 Small dissociated squamous cells, uniform cell pattern
–	 Increased N/C ratio
–	 The nuclei are well preserved, containing pronounced singular or 

multiple irregular nucleoli
–	 Loose and fairly even chromatin texture, irregularities are possible  
–	 Hyperchromasia is exceptional
–	 Degenerating cytoplasm
–	 Occasional cell-in-cell phenomenon

–	 Squamous cell carcinoma

Herpes Simplex Virus Infection

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Enlarged rounded immature squamous cells, mono- or multinucleated
–	 Frequent nuclear molding  
–	 Distinct small cytoplasmic rim
–	 Nuclei exhibit ground-glass texture or eosinophilic inclusions
–	 Granular condensation of the chromatin to the nuclear periphery

–	 (Squamous) carcinoma cells 

Molluscum Contagiosum

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Molluscum bodies:
–	 Numerous superficial squamous cells
–	 Cytoplasm loaded with masses of virus particles compressing   

the nucleus against the cytoplasmic membrane

 

Pilomatrixoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

Shadow cells: 
–	 Faintly yellow stained cells (Pap method)
–	 The lost nuclei are substituted by an unstained clear area
Basaloid cells from the germinal layer:
–	 Small cells are tightly but regularly clustered and are made up of deep-

staining nuclei
–	 Scanty cytoplasm
–	 Nucleoli may be prominent
–	 Degenerating cells with pyknotic nuclei
Calcium deposits
Squamous cells:
–	 In various stages of maturation
–	 Nuclei are vesicular, slightly irregular and frequently stripped
–	 Pronounced cellular discohesion

Variable:
–	 Granulomatous component and foreign 

body giant cells      
–	 Amorphous debris 

–	 Predominance of basaloid cells, absence 
of ghost cells

–	 Numerous naked basaloid cell nuclei 
with distinct nucleoli

–	 Predominance of maturing and mature 
squamous cells

 

–	 Basal cell carcinoma
–	 Undifferentiated carcinoma
–	 Small-cell carcinoma
–	 Endocrine tumor/Merkel cell tumor
–	 Monomorphic breast carcinoma if 

pilomatrixoma presents as a breast 
lump

–	 Malignant lymphoma

–	 Squamous cell carcinoma
–	 Odontogenic tumor
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Common and Rare Skin Lesions, Benign and Malignant: Selected Entities from Sect. 16.2, p. 1026 
(continued)
Basal Cell Carcinoma (BCC)

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cohesive clusters of small cells
–	 Clusters varying in size and shape 
–	 No intercellular bridges

–	 Cells at the periphery of the clusters show palisade arrangement 
–	 Monomorphic, round to oval nuclei, sometimes elongated   
–	 Chromatin pattern loose or finely granular
–	 Occasional nucleoli in activated tumor cells 
–	 Very few mitoses
–	 Individual cells with scanty and poorly defined cytoplasm  

–	 Melanocytes and Langerhans cells –  
variable

–	 Breast carcinoma, monomorphous 
subtype

–	 Solid adenoid cystic carcinoma
–	 Pilomatrixoma
–	 Metastatic small-cell carcinoma
–	 Eccrine spiradenoma
–	 Neuroendocrine tumor (in particular 

Merkel cell carcinoma)

Keratotic BCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 The same cell pattern as stated above
–	 Strands or concentric whorls of parakeratotic-like spindle cells  

surrounding horn cysts filled with fully keratinized cells

–	 Trichoepithelioma

–	 Poorly differentiated SCC

Granular cell  BCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 The same cell pattern as stated above
–	 Basaloid cell differentiation to granular tumor cells

–	 Preponderance of granular basaloid 
tumor cells

–	 Granular cell tumor

Pigmented BCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 The same cell pattern as stated above
–	 Variable amounts of melanin in melanocytes, melanophages, and 

rarely in tumor cells

–	 Malignant melanoma

Squamous Cell Carcinoma (SCC) Common Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Single cells and three-dimensional irregular clusters
–	 Tumor cells with pronounced variation in size and shape
–	 Nuclei:

–	 Marked pleomorphism, molding and cleaving,
–	 Hyperchromasia
–	 Unevenly distributed and clumped chromatin,
–	 Large nucleoli, often multiple and polymorph

–	 Nuclei of in keratinized tumor cells: Darkly stained and  
homogeneous 

–	 Giant cell forms and mitoses
–	 N/C ratio variable, but rather low
–	 Cytoplasm of poorly differentiated cells:

–	 Polyhedral cytoplasm , round, polygonal or spindle shaped
–	 Partly dense and cyanophilic, partly vacuolated
–	 Generally sharply outlined
–	 Occasionally concentric rings

–	 Cytoplasm of keratinized cells:
–	 Pleomorphic, polygonal, or spindle shaped,
–	 Bright red, orange, and yellow stained,
–	 Densely structured

–	 Intercellular bridges and keratin pearls
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Common and Rare Skin Lesions, Benign and Malignant: Selected Entities from Sect. 16.2, p. 1026 
(continued)
Well-Differentiated Keratinized SCC  and  Verrucous SCC    

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Mildly pleomorphic anucleated squamous cells showing abundant  
keratinization and pearl formation 

–	 Few squamous cells containing nuclei with minor irregularities:   
–	 Rare irregularities of nuclear outline, texture, and color

–	 Epidermal inclusion cyst
–	 Hyperkeratotic/acanthotic skin lesions, 

benign and premalignant

Poorly Differentiated SCC, Small-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Small undifferentiated carcinoma cells
–	 Focal keratinization and horn pearls

–	 Keratotic basal cell carcinoma

Spindle Cell SCC

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Fusiform squamous carcinoma cells,  nonkeratinized –	 Other spindle cell lesions consisting of 
polymorphic spindle cells

–	 In particular nonpigmented spindle 
cell melanoma

Malignant Melanoma, Epithelial Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Loss of cellular cohesion
–	 Bi- and multinucleated tumor cells:

–	 Low N/C ratio
–	 Anisocytosis and anisokaryosis – variable
–	 Eccentrically positioned nuclei
–	 Macronucleoli and sharply edged intranuclear vacuoles 
–	 Clear or dark nuclei

–	 Granular chromatin pattern evenly distributed, varied coarseness
–	 Irregular nuclear membrane, microscopically small but distinct nuclear 

wrinkling and indentations
–	 Melanin pigment in tumor cells and macrophages – variable
–	 Clear and indistinct cytoplasm, variable coarse vacuolization

–	 Complete absence of melanin pigment

–	 Undifferentiated carcinoma, large cell 
type

–	 Malignant lymphoma:  
–	 Large blast type, NOS
–	 Lymphomas of T-cell phenotype! 

Malignant Melanoma, Spindle Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Predominantly atypical spindle cells (similar nuclear morphology as 
stated above), dispersed or in cohesive fascicles and whorls

–	 Oval or elongated centrally placed nuclei 

–	 Virtually always interspersed epithelial-
type melanoma cells

–	 Tumor spindle cells with fairly bland 
morphology

–	 Tumor spindle cells – highly 
pleomorphic

–	 Tumor spindle cells – melanotic

–	 Granulomatosis
–	 Varied soft tissue tumors, benign or low 

grade
–	 Endocrine tumor consisting of spindle-

shaped tumor cells

–	 High-grade sarcoma
–	 Pleomorphic carcinoma

–	 Melanotic schwannoma 
–	 Melanotic peripheral nerve sheath tumor
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Common and Rare Skin Lesions, Benign and Malignant: Selected Entities from Sect. 16.2, p. 1026 
(continued)
Balloon Cell Melanoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Typical large malignant melanoma cells (nuclear morphology, see 
above) exhibiting abundant vacuolated cytoplasm

–	 Primary and secondary clear cell tumors 
such as subtypes of:
–	 Breast carcinoma
–	 Clear cell renal cell carcinoma, 
–	 Others

Malignant Melanoma, Monomorphic, Small-Cell Type

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Monomorphic small tumor cells usually lacking typical nuclear  fea-
tures of melanoma cells

–	 Melanin pigment is absent

–	 Small tumor cells with plasmacytoid 
cytoplasm   

–	 Monomorphic carcinomas such as  
small-cell-type breast cancer, and others 

–	 Neuroendocrine tumor
–	 Malignant lymphoma, particularly plas-

mocytoma

Merkel Cell Carcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Highly cellular aspirates
–	 Tumor cells in small clusters, rosettes, single-file rows; cells are often 

molded against one another
–	 Single cells and stripped nuclei 
–	 Tumor cells are small, uniform, and round to oval in shape
–	 The nucleus is eccentrically placed and irregularly outlined:

–	 Fine granular chromatin
–	 Pronounced hyperchromasia
–	 Inconspicuous nucleoli
–	 Well-defined nuclear membrane 

–	 Scanty cytoplasm, sometimes exhibiting faint granularity
–	 Frequent mitotic figures 

–	 Metastatic small-cell carcinoma
–	 Basal cell carcinoma
–	 Small-cell carcinoma of the salivary 

gland type

–	 Small-cell malignant melanoma, nonpig-
mented

–	 Malignant lymphomas of the small-cell 
type

–	 Small round blue cell tumors

Kaposi Sarcoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Tissue fragments composed of spindle cells   
–	 Tumor cells are loosely and radially arranged
–	 Discrete spindle cells – variable
–	 Distorted nuclei 
–	 Ill-defined cytoplasm
–	 Nuclear crush artifacts

–	 Various mesenchymal neoplasms
–	 Granulomatous lesions

Malignant lymphoma of the skin: differential diagnoses have been considered above and are discussed in Sect. 16.2.12, p. 1033.
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Primary Cutaneous Tumors Mimicking Metastatic Deposits (and Vice-Versa)    Sect. 16.3, p. 1034
Cutaneous Cylindroma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Cell-rich cytologic specimens
–	 Cell sizes vary considerably
–	 Three-dimensional tightly cohesive cell clusters encasing globules of 

basement-membrane-like material

Further morphologic details on adenoid 
cystic carcinomas are presented in Sects. 
1.3.9, p. 63 and 5.1.5.2, p. 415

–	 Adenoid cystic carcinoma of salivary 
glands

–	 Adenoid cystic carcinoma of the breast

Primary Cutaneous Mucinous Adenocarcinoma

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Loosely dispersed mucinous cells in a mucinous background –	 Metastatic mucinous adenocarcinoma

Beware of the axillary presentation of  
mucinous breast carcinomas!

Primary cutaneous tumors mimicking monomorphic small-cell breast carcinoma metastasizing to the skin are considered above.

Unusual Nonneoplastic Masses in Skin and Subcutaneous Regions    Sect. 16.4, p. 1034    
Nodular Fasciitis / Proliferative Fasciitis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Usually cellular smears mainly composed of proliferative mesenchymal 
cells:
(1) 	 Spindle-shaped cells – variable	
(2) 	 Round cells with eccentric nuclei resembling plasma cells
(3) 	 Large plump cells with eccentric nuclei resembling ganglion cells 

(typical of proliferative fasciitis)
–	 Conspicuous nucleoli
–	 Abundant cytoplasm
–	 Finely granular and evenly distributed chromatin
–	 Varying proportions of inflammatory cells

–	 Small fragments of hyalin and myxoid 
masses – variable

–	 Predominance of spindle-shaped cells –	 Schwannoma 
–	 Other spindle cell tumors

Proliferative Myositis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Generally the same cell pattern as stated above
–	 Typical ganglion cell-like cells

–	 Atrophic muscle fibers	

Angiolymphoid Hyperplasia  /  Kimura Disease

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Hypercellular smears
–	 Mixed lymphoid population
–	 Numerous scattered eosinophilic granulocytes
–	 Proliferative endothelial cells: spindle-shaped and polygonal cells  

with vesicular nuclei and deep eosinophilic cytoplasm

–	 Fragments of collagenous tissue –  
variable

–	 Angiomatous tumors

–	 Undifferentiated carcinoma

–	 Hodgkin lymphoma
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Unusual Nonneoplastic Masses in Skin and Subcutaneous Regions    Sect. 16.4, p. 1034
(continued)    
Endometriosis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Usually highly cellular smears
–	 Background:

–	 Hemorrhagic  
–	 Detritic
–	 Hemosiderin-laden macrophages

–	 Epithelial cells in sheets, syncytial clusters, tubular formations
–	 Small to medium-sized glandular cells
–	 Scant and cyanophilic cytoplasm 
–	 Distinct nuclear membranes, wrinkled 
–	 Granular and evenly distributed chromatin 
–	 Usually inconspicuous nucleoli

–	 Aggregates of fusiform stromal cells, the nuclei are crowded and focally 
overlapping

Squamous metaplasia – possible  

–	 Complete absence of glandular cells

–	 Activated or decidualized stromal cells

–	 Myxoid background

–	 Metastasis of a well-differentiated  
endometrial carcinoma

–	 Other metastatic carcinomas –  
monomorphic variants

–	 Nodular/proliferative fasciitis

–	 Low-grade sarcoma

–	 Myxoma 

Endometriosis: Hormonal Cell Activation

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Enlarged atypical epithelial cells
–	 Hyperchromatic nuclei with irregular outline  
–	 Dense cell clustering and throughout nuclear overlapping

–	 Pronounced squamous metaplasia   

–	 Carcinoma emerging from endo
metriosis

–	 Metastatic (adeno)carcinoma 

–	 Metastatic squamous cell carcinoma
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Tumor Mass in the Groin Due to Particle Disease and Osteoarthritic Hydrarthrosis     
Sect. 16.4.4, p. 1035
Particle Disease Following Arthroplasty    

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Often turbid and viscous aspirates
–	 Hypercellular smears, cohesive aggregates of spindle cells
–	 Proliferating fibroblasts and histiocytes exhibiting pronounced  

phagocytosis
–	 Macrophages with activated, irregular nuclei, vacuolated or foamy 

cytoplasm
–	 Frequent inflammatory cells and multinucleated giant cells
–	 Debris – variable

–	 Refractile elements, and birefringent 
components upon polarization

–	 A lot of debris associated with macro-
phages and foreign-body giant cells    

–	 Undifferentiated carcinoma

–	 Undifferentiated sarcoma

–	 Large-cell malignant lymphoma

–	 Tumor necrosis

Osteoarthritic Hydrarthrosis and Traumatic Arthritis

Basic cell pattern Particular and/or additional features Differential diagnosis or possible 
diagnostic pitfall

–	 Chondrocytes embedded in cartilaginous matrix
–	 Inflammatory infiltrate – variable

–	 Debris and  proteinaceous background 
–	 Hemosiderophages – variable

–	 Suggestive of traumatic arthritis
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Chapter  17  Soft Tissue and Bone

Section 17.1  Soft Tissue and Bone	 –  Benign and Intermediate Tumoral Lesions

Table 17.1.1  Synopsis of selected entities of benign/intermediate soft tissue and bone lesions considering cell types, particular cytologic 
features, and characteristics of the extracellular matrix

Cell types
Particular cytologic features
Background features 
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Spindle cells  (+) ++ ++ +++ (+) (+) ++ ++ (+) ++ ++

  Slender + ++ ++ ++ ++

  Plump + + ++ ++ ++ ++

  Nuclei blunt-ended + +

  Nuclei with tapered ends

Round cells ++ ++ ++

Epithelioid cell type
Histiocytic elements 
  Histiocytes + + +

  Macrophages 

  Hemosiderophages

Multinucleated giant cells ++ +  

Osteoclast (-like) giant cells + (+)

Adipocytes 
  Mature adipocytes +++ ++ ++ + + ++ + (+) ++

  Immature adipocytes/lipoblasts ++ +++ ++

  Hibernoma (-like) cells (+) + +++ +

Skeletal muscle cells +

Chondroid/osteoid cells
Ganglion cells
Ganglion cell-like cells ++

Particular cytologic features
  Hypercellular smears +++ +++ (+) ++ ++

  Tissue fragments +++ ++ ++ (+) ++ + ++ ++

  Cell aggregates ++ ++ + ++ ++ (+)

  Numerous single cells ++ ++ ++ ++

  Numerous bare nuclei

  Mitoses 0 0 0 + 0 0 ++ ++ + +

  Pleomorphic cells/nuclei 0 0 0 ++ 0 ++ 0 0 0 0 0

  Melanin pigment

  Hemosiderin intra- or extracellular

Background 

  Mucoid/myxoid (+) (+) +++ (+) (+) (+) + + ++ (+)

  Fibrillary collagen (+) ++ (+) ++ +++

  Fine fibrillar/glial

  Chondroid/osteoid (+) +++ + + + (+) (+)

  Inflammatory + (+) + (+) + +

  Granulomatous

  Mast cells ++

  Vessels/capillary network + ++ ++ +++ + + ++ + ++

  Calcium deposits +
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Spindle cells  ++ +++ (+) (++) +++ ++ + (+) + +

  Slender +

  Plump 

  Nuclei blunt-ended +

  Nuclei with tapered ends +

Round cells ++ ++ +++ +++ +++ +++

Epithelioid cell type ++ (++)

Histiocytic elements + +++

  Histiocytes + +

  Macrophages  (+) +

  Hemosiderophages ++ +

Multinucleated giant cells  + (+)

Osteoclast (-like) giant cells ++ (++) ++ ++ +++ +++ +

Adipocytes 
  Mature adipocytes

  Immature adipocytes/lipoblasts

  Hibernoma (-like) cells

Skeletal muscle cells ++

Chondroid/osteoid cells + ++ +++ +++ (+)

Ganglion cells
Ganglion cell-like cells
Particular cytologic features
  Hypercellular smears + ++ ++ ++

  Tissue fragments ++ +++

  Cell aggregates + ++ ++ ++ ++ ++ ++

  Numerous single cells + ++ ++ ++

  Numerous bare nuclei (+)

  Mitoses + ++ 0 0 (+) + + + +

  Pleomorphic cells/nuclei 0 0 0 0 (+) + + (+) +++

  Melanin pigment (+)

  Hemosiderin intra- or extracellular ++ ++

Background 

  Mucoid/myxoid + (+) ++ (+) +++ ++ +

  Fibrillary collagen + (+) (+) (+) +

  Fine fibrillar/glial ++

  Chondroid/osteoid + ++ ++ ++ ++ ++

  Inflammatory + ++

  Granulomatous +

  Mast cells +

  Vessels/capillary network + (+) + +

  Calcium deposits + + + + + +

+++	 abundant
++		 numerous
+		  few or not always present
(+,  ++,  +++)	 variable (according to subtype)

Cell types
Particular cytologic features                 Entities
Background features

0		  completely absent or  
		  extremely rare
1a 	 Intermediate cell patterns between  
	 the two classic end points are common
2b 	 Basic cell pattern of various tumor forms

Table 17.1.1  (continued)
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Table  17.1.2  Synopsis of the age groups, common locations, and the differential diagnostic spectrum of the lesions listed in Table 17.1.1

Entities Common age groups
Years of age 
Gender preference

Most common sites of origin Differential diagnoses

Lipoma
40–60 years of age
Rare in children unless as part of 
inherited disease

Superficial and deep-seated lipoma in:
Neck, shoulder, chest, back, abdomen, thigh

Other benign lipomatous tumors
Well-differentiated liposarcoma

Lipoblastoma Infants and young children up to 5 y.
Subcutaneous tissues of:
Upper and lower extremities

Lipoma, well-differentiated liposarcoma, 
myxoid liposarcoma

Angiolipoma 15–30 years of age
Subcutaneous tissue of: Upper arm, forearm, 
trunk

Angiosarcoma
Kaposi sarcoma

Myolipoma Exclusively in adults 
Subcutaneous tissue (with deep growth)  
of groin, trunk, extremities.
Abdominal cavity, retroperitoneum

Angiomyolipoma 

Angiomyolipoma Adults Kidney and perirenal soft tissue

Chondroid lipoma Adults with few exceptions
Subcutaneous or deep-seated:
Proximal upper and lower extremities

Myxoid liposarcoma, extraskeletal myxoid 
chondrosarcoma, and others

Spindle cell lipoma/
Pleomorphic lipoma

Elderly people 
Dermal or subcutaneous tissue of:
Neck (predominantly posterior), shoulder 
girdle, back

A variety of lesions with predominant 
spindle cells or pleomorphic mono- and 
multinucleated giant cells

Hibernoma Young adults
Subcutaneous tissue of:
Thigh, back, upper extremity, head /neck

Primarily lesions with granular cells: 
Lipoblastoma, histiocytoma, granular cell 
tumor, oncocytoma

Atypical lipomatous tumor Middle-aged adults
Deep soft tissues:
Thigh, retroperitoneum, mediastinum, and 
note (!) spermatic cord

According to tumor variants:
Pleomorphic lipoma, liposarcomas, benign 
and malignant myxoid tumors, inflammation, 
lymphoid hyperplasia, malignant lymphoma

Nodular fasciitis
All age groups, but mainly in young 
adults

Subcutaneous tissue of:
Upper extremities, trunk, head and neck

Schwannoma and other spindle cell lesions 
(histiocytic, fibrous, lipomatous)

Proliferative fasciitis (PF)
Proliferative myositis (PM)

Middle-aged and older adults
PF:	 forearm, lower extremity, trunk
PM:	 trunk, shoulder girdle, upper arm

Comparable to those in nodular fasciitis

Myositis ossificans
Broad age distribution with a 
predilection for young adults

Intramuscular: anywhere in the body
In favor: sites exposed to trauma

Benign and malignant bone-forming lesions, 
other pseudosarcomatous lesions and 
sarcomas

Fibroma Mainly in younger male adults
Ubiquitous
Extremities, particularly fingers 

Many entities of the fibroblastic tumor 
category and callus, schwannoma, GIST, 
spindle cell sarcomas, osteosarcoma, etc.

Desmoid-type fibromatosis Broad age distribution

Deep soft tissues (also intraabdominal):
–  Extraabdominal (pediatric population)
–  Abdominal wall (younger adults)
–  Various sites (older age group)

See: fibroma

Giant cell tumor of soft 
tissue

Predominantly in middle-aged patients
In superficial soft tissues of upper and lower 
extremities (in about 70% of tumors)

Giant cell tumors of:
–  tendon sheath

–  diffuse type

Middle-aged patients

Younger patients ( < 40 years)

Hands, predominantly in the fingers

Elbows, hip, ankle, knee, thigh, foot 

Malignant neoplasms

Leiomyoma
–  Very common
–  Rare in deep somatic soft tissue

Well-differentiated leiomyosarcoma 

Glomus tumor Typically in young adults
Skin and superficial soft tissue mainly 
subungual. Deep soft tissue and viscera are 
rarely affected

Monomorphic epithelial neoplasms:
benign and malignant, primary and 
metastatic

Rhabdomyoma
–  Adult type

–  Fetal type

Elderly male population

Young children

Head and neck soft tissue, mouth, throat

Granular cell tumor, hibernoma, oncocytic 
tumors, sarcoma

Rhabdomyosarcoma
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Entities Common age groups
Years of age 
Gender preference

Most common sites of origin Differential diagnoses

Benign peripheral nerve 
tumor

At any age
Schwannoma and neurofibroma:  
young adults

Any part of the body

Fibrohistiocytic tumors, pleomorphic 
adenoma, malignant peripheral nerve tumor, 
spindle cell melanoma, certain cytokeratin 
positive malignancies

Soft tissue chondroma Middle-aged patients Fingers
Neck tumor: pleomorphic adenoma
Many lesions with chondroid features

Intramuscular myxoma Middle-aged and older females
Large muscles of thigh, shoulder, upper arm, 
buttock

Intramuscular lesions with myxoid features

Osteochondroma Children and young adults Metaphysis of long bones Tumors containing cartilage

Chondroblastoma Mostly in the second and third decade Epiphysis of long bones

Various lesions with chondroid matrix and/
or giant cells.
Parotid area: biphasic tumors of salivary 
gland

Osteoblastoma
Teenager and third decade (especially 
males)

Spine
Osteoid-osteoma, aneurysmal bone cyst, 
giant cell tumor, osteosarcoma

Giant cell tumor of bone Between 20 and 50 years
Ends of long bones (distal femur, proximal 
tibia).
Sacrum

All tumors and reactive lesions associated 
with osteoclast-like giant cells

Aneurysmal bone cyst Children and young adults Ends of long bones, vertebral bodies
Giant cell tumor of bone and related lesions.
Brown tumor of hyperparathyroidism

Langerhans cell 
histiocytosis

Children and young adults
Bone sites only: Skull, femur, mandible, bones 
of pelvis, ribs (in adults)

Malignant lymphoma,
Fibrous histiocytoma

Table  17.1.2  (continued)
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Section 17.2  Soft Tissue and Bone	 –  MalignantTumors

Cytoarchitectural pattern

Entities

Adipocytic tumors
Undifferentiated pleomorphic 

sarcoma
(former MFH)

Myogenic sarcomas
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Cell dyshesion ++ (++) (++)  (++) + ++

Myxoid matrix +++ +++ + (++) (++) ++

Chondroid/osteoid matrix +

Fibrillar matrix

Inflammatory infiltrate ++

Background necrosis + + +

Cytologic details

Pleomorphic 0 ++ (++) ++ +++ +++ +++ (++) (+) +++

Spindle cell + +  ++ +++ (+++) (+++) (++) +++ (+)   

Round cell + ++  ++ (++) (++) (++) ++ +++

Epithelioid  (++) (++) (++) ++

Giant cells ++ +

Mature-like tumor cell component +++

Table 17.2.1  Synopsis of selected malignant soft tissue/bone lesions considering cytoarchitectural patterns and cellular details 
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Cytoarchitectural pattern
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Cell dyshesion ++ ++

Myxoid matrix + +++ + +

Chondroid/osteoid matrix +++ 0 0 + ++

Fibrillar matrix +

Inflammatory infiltrate +

Background necrosis ++ 0

Cytologic details

Pleomorphic (++) (++) +  ++ ++ (++)

Spindle cell (++) +++ ++ (++) ++ ++

Round cell (++) +++ (++)  

Epithelioid  +++  +++   ++ ++

Giant cells  (++) 0

Mature-like tumor cell component (+) ++ 0 0

+++	 abundant
++		 numerous
+		  few or not always present

Table  17.2.1  (continued)

(+,  ++,  +++)	 variable (according to subtype)
0		  completely absent or extremely rare
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AB	 Antibody
AFP	 Alpha-feto protein
AG	 Antigen
AIDS	 Aquired immune deficiency syndrome
ALK	 Anaplastic lymphoma kinase protein
Ca	 Carcinoma
CA	 Cancer antigen 

(cancer associated carbohydrates)
CB	 Core biopsy
CC	 Cholangiocarcinoma
CD	 Cluster of differentiation 

(cellular surface antigen)
CEA	 Carcinoembryonic antigen
CgA	 Chromogranin A
CK	 Cytokeratin
CLL	 Chronic lymphocytic leukemia
CMV	 Cytomegalovirus
CNB	 Core needle biopsy
COPD	 Chronic obstructive pulmonary disease
CT	 Computed tomography
DLBCL	 Diffuse large B-cell lymphoma
DNA	 Desoxyribonucleic acid
DQ	 Diff Quick stain
EBV	 Ebstein-Barr virus
EMA	 Epithelial membrane antigen
ER	 Estrogen receptor
EUS	 Endosonography
EUS-FNP	 Endosonography-guided fine-needle 

aspiration biopsy
FA	 Fragment analysis by gene analizer

FACS	 Fluorescence activated cell sorting  
(the acronym FACS is trademarked 	
and owned by Becton Dickinson, 	
Franklin Lakes, NJ, USA)

FCM	 Flow cytometry
FISH	 Fluorescence in situ hybridization
FNAB	 Fine-needle aspiration biopsy
FNH	 Focal nodular hyperplasia 
GFAP	 Glial fibrillary acidic protein
HCA	 Hepatocellular adenoma
HCC	 Hepatocellular carcinoma 
HCG	 Human chorionic gonadotrophin  
Hep Par 1	 Hepatocyte antigene
HHF-35	 Monoclonal antibody recognizing the 

muscle-specific isoforms of actin
HHV	 Human Herpesvirus
HIV	 Human immunodeficiency virus
HMW CK	 High molecular weight cytokeratins
HPV	 Human papillomavirus
HR	 Hormone receptors
HRS CELL	 Hodgkin- and Reed-Sternberg cell
HTLV-1	 Human T-cell lymphotropic virus type 1
IC	 Immunocytochemistry
ICM	 Image cytometry (systems:Ahrens 

Cytometrie-System, Bargteheide,DE; 	
AutoCyte, TriPath, Burlington NC, USA; 
Zeiss-Kontron/Cires 3.1,DE)

ICM DNA	 Quantitative DNA analysis by image 
cytometry

IPMN	 Intraductal papillary mucinous neoplasm 
LCA	 Leukocyte common antigen (CD45)

Glossar
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L&H cell	 Lymphocytic / histiocytic cell (‘popcorn’ cell)
LAVysionTM	 Probe set for Fluorescence in situ 

hybridization (Abbott Molecular Inc.,	
Des Plaines, IL, USA)

LOH	 Loss of heterozygosity

MALT-	 Marginal-zone B-cell lymphoma of
lymphoma	 mucosa-associated lymphoid tissue
MFH	 Malignant fibrous histiocytoma  
MGG	 May-Gruenwald-Giemsa stain
MOTT	 mycobacteria other than tuberculosis
MRI	 Magnetic resonance imaging
MSA	 Muscle specific actin

N/C ratio	 Nuclear/cytoplasmic ratio
NET	 Neuroendocrine tumor

NOS	 Not otherwise specified
NSCLC	 Non small cell lung cancer
NSE	 Neuron-specific enolase

PanIN	 Pancreatic intraepithelial neoplasia
PAP	 Prostate acid phophatase
Pap	 Papanicolaou-stain
PAS	 Periodic-acid-Schiff stain
PCEA	 Polyclonal carcinoembryonic antigen
PCR	 Polymerase chain reaction

PET	 Positron Emission Tomography
PET-CT	 Positron Emission Tomography combined 

with computed tomography
PIN	 Prostatic intraepithelial neoplasia 
PLAP	 Placental alcaline phosphatase  
PR	 Progesterone receptor
PMC	 Pan melanoma cocktail
PSA	 Prostate specific antigen

RCCMa	 Renal cell carcinoma associated cellmarker
RS CELL	 Reed-Sternberg cell

SCLC	 Small cell lung cancer
SM	 Smooth muscle
SMA	 Smooth muscle actin
SL	 Stemline (DNA index)

TdT 	 Terminal deoxynucleotidyl transferase
TP	 ThinPrep®  Pap Test (Cytyc/Hologic Corp, 

Marlborough,MA, USA) 
TTF-1	 Thyroid transcription factor-1

UroVysionTM	Probe set for Fluorescence in situ 
hybridization (Abbott Molecular Inc.,	
Des Plaines, IL, USA) 

US-FNAB	 Ultrasound-guided fine-needle aspiration 
biopsy
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A
acinic (acinar) cell carcinoma
–	 salivary glands  416
–	 pancreas  645
–	 –	 cystadenocarcinoma  642
actinomycosis  465
–	 cervicofacial  465
adenocarcinoma, common type
–	 ampullary adenocarcinoma, papilla  

of Vater  685
–	 bile ducts  684
–	 breast (ductal and lobular carcinomas)  56, 

57, 58, 59
–	 esophagus  705
–	 gallbladder  685
–	 gastrointestinal tract  707
–	 pancreas, well-, moderately-, poorly  

differentiated  643
–	 prostate, well-, moderately-, poorly  

differentiated  859
–	 respiratory tract  141
–	 urinary tract  836
adenoid cystic carcinoma
–	 breast  63
–	 respiratory tract  146
–	 salivary glands  415
adenolymphoma (see: Warthin tumor)
adenoma
–	 adrenal  768
–	 ampullary adenoma, papilla of Vater  684
–	 bronchial, mucinous  134
–	 iris, of the  540
–	 kidney
–	 –	 metanephric  743
–	 –	 renal cortical  737
adenomyoepithelioma
–	 breast  25
adenosquamous carcinoma
–	 pancreas  644		

–	 respiratory tract  144
adenovirus infection
–	 keratoconjunctivitis  539
adrenal cyst  767
adrenal glands  766
–	 adrenal primary lesions, benign and  

malignant  767
–	 –	 adrenocortical carcinoma  768
–	 –	 benign adrenal disorders  767
–	 –	 tumors of the adrenal medulla  769
–	 incidentaloma  767
–	 metastases  770
–	 normal cytology  767
–	 sampling  766
adrenocortical carcinoma  768
adult T-cell lymphoma/ leukemia  967
AgNOR analysis  566
AIDS (see: human immunodeficiency virus 

infection)
anaplastic lymphoma kinase protein 

(ALK)  970
alpha feto protein (AFP)
–	 serum AFP, diagnostic relevance in  

hepatocellular carcinoma  606
alveolar hemorrhage syndrome, findings  

in BAL  184 
alveolar pneumocytes, type 1 and 2  109
alveolar proteinosis, findings in BAL  186
amebic liver disease  589
ampulla of Vater (see: extrahepatic bile ducts 

and ampullary region)
amylase crystalloids  404, 406	  
amyloid deposits/ amyloidosis/ amyloid 

tumor
–	 breast  20
–	 lung  136
–	 mediastinum  207
–	 medullary thyroid carcinoma  347
–	 subcutis of the abdominal wall  1027

–	 vitreous body  542
anaplastic carcinoma of thyroid  348
anaplastic large-cell lymphoma  970
aneurysmal bone cyst  1068	
angiofollicular hyperplasia  

(Castleman disease)	
–	 lymph node  932	
–	 mediastinum  214
–	 salivary glands  409
angioimmunoblastic T-cell lymphoma  969
angiolipoma  1057
–	 breast  26
angiolymphoid hyperplasia with  

eosinophilia  466, 1034
angioma (hemangioma, lymphangioma) 

1064
–	 neck, cavernous lymphangioma  

(cystic hygroma)  463
–	 liver, cavernous hemangioma  594
–	 pancreas  642
angiomyolipoma  782, 1057
–	 kidney  737	
–	 liver  594
angiosarcoma, epithelioid  1097
–	 breast  68
–	 liver  609
anterior ocular chamber  539
anthracosis, mediastinal  207
apocrine carcinoma of breast  61
apocrine cells/ apocrine metaplasia  

of breast  17
arachnoid cyst of the brain  515
asbestosis/ asbest bodies  185
Aspergillosis, respiratory tract  117, 188
asteroid hyalosis of the vitreous body  542
attendance of cytologic staff at FNAB  

(see: on-site assistance)
atypical lipomatous tumor/ atypical  

lipoma  1059

Subject Index
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atypical thyroid adenoma  342
axillary lymph nodes, in the context of breast 
lesions  9

B
Bacillus Calmette-Guerin, intravesical 	
therapy  814

Baker cyst  316
BAL (see: bronchoalveolar lavage)
balloon cell melanoma  1032
Barrett esophagus  705
–	 additional analyses  706
–	 reactive cell changes, intestinal metaplasia 
705

basal cell adenocarcinoma of salivary 
glands  417

basal cell carcinoma  1029
–	 eyelid  545
basal cell adenoma of salivary glands  412
berylliosis  186
bile duct system
–	 extrahepatic (see: extrahepatic bile ducts 
and ampullary region)

–	 intrahepatic  592, 609
bile pigment  588
–	 hepatocellular carcinoma (bile as a diag-
nostic feature)  605

biliary adenofibroma, microhamartoma 	
(von Meyenburg), papillomatosis  590, 
592, 593

biochemical assay
–	 amylase (cystic pancreas lesions)  636
–	 CEA  
–	 –	 benign vs malignant cystic liver le-

sions  590, 592
–	 –	 benign vs malignant cystic pancreas 

lesions  636
–	 insulin, in cystic pancreas lesions  636
–	 parathyroid hormone (thyroid vs 	
parathyroid tissue)  338, 351

–	 tumor markers (varied cystic pancreas 
lesions)  636

Birbeck granules  1069
bone lesions
–	 benign disorders/ benign tumors   1066
–	 fine-needle aspiration biopsy  1056, 1092
–	 sarcoma  1098
BOOP 	
(see: cryptogenic organizing pneumonia)

borderline tumors of ovary and peritoneum 
(see: low-grade serous and papillary tu-
mors)

borderline tumor of pancreas, mucinous 
cystic  641 

borreliosis/Lyme disease
–	 breast, presenting as pseudolymphoma  18
–	 cerebrospinal fluid (lymphocytic 	
meningoradiculitis), findings in  494

Bowen disease, skin  1026
brain  514
–	 brain tumors, findings in FNAB and 	
imprint (selected entities)  516

–	 normal cytologic findings, in FNAB 	
an imprints  515

branchial cleft cyst  406, 460
breast  1
–	 ancillary studies  7 

–	 axillary lymph nodes together with breast 
lesions  9

–	 benign tumors  23, 24, 25, 26, 27
–	 carcinoma, ductal infiltrating
–	 –	 common type  56
–	 –	 monomorphic small cell type  57
–	 –	 large cell type  58
–	 carcinoma, lobular infiltrating
–	 –	 classic type  58
–	 –	 variants	   59
–	 carcinoma with neuroendocrine 	
differentiation  64

–	 carcinoma with osteoclastic giant cells  64
–	 carcinoma with voluminous granular or 
clear and vacuolated cytoplasm  61

–	 cystic lesions  17
–	 fibrocystic disease  20
–	 grading, cytologic  7
–	 indications for FNAB  5
–	 inflammations  17, 18, 19
–	 inflammatory carcinoma  65
–	 intraepithelial neoplasia
–	 –	 ductal (DCIS, DIN)  59
–	 –	 lobular (LCIS, LIN)  59
–	 male breast
–	 –	 gynecomastia  23
–	 –	 malignant neoplasms  69
–	 malignant lymphoma and myeloid 	
lesions  65

–	 malignant mesenchymal lesions  67
–	 metastatic cancers  68
–	 nipple discharge  96
–	 non-cellular elements  19
–	 normal cytology and histology  16
–	 Paget disease  65
–	 proliferative breast disease with and 	
without atypia  21, 22, 23

–	 rapid staining/ rapid diagnosis  5
–	 reactive/ regenerative cell changes  17, 20
–	 sampling modalities  4, 6
–	 –	 fine-needle aspiration biopsy 	

(varied modalities see: FNAB)
–	 sarcoma/ malignant mesenchymal 	
lesion  67, 68	

–	 suboptimal FNAB specimens, problems 
and challenge  8

–	 Tietze’s syndrome, mimicking breast 	
lesion  27

bronchial aspirate, washing, and 	
brushing  108

bronchioloalveolar carcinoma  142
bronchoalveolar lavage  176
–	 diagnostic findings in BAL  178
–	 documentation of the results  178
–	 FACS (fluorescence-activated cell 	
sorting)  177

–	 infectious diseases  187
–	 interstitial lung diseases  178
–	 lamellar bodies  186
–	 Langerhans cell histiocytosis  189
–	 lavage material, transfer and 	
processing  177

–	 lung transplant recipients  190
–	 malignant lesions  188
–	 normal cytology  178
–	 pneumonia
–	 –	 aspiration-  190
–	 –	 lipoid-  190

–	 sample processing  177
–	 storage of samples  177
bronchogenic cyst	   207
–	 cervical  463
brown tumor of hyperparathyroidism  1068
brush cytology
–	 extrahepatic bile ducts/ Ampulla 	
(varied methods)  681

–	 gastrointestinal tract  701
–	 oral cavity  564
–	 pancreaticobiliary  633	
–	 peritoneal surface  300
–	 respiratory tract  108
–	 urinary tract  800
Burkitt lymphoma  964
bursa synovialis  316

C
calcifying epithelioma of Malherbe 	
(see: pilomatrixoma)

calcitonin  328, 347
calcospherites (see: psammoma bodies)
canalicular adenoma of salivary glands  413
Candida albicans infection
–	 esophagus  703	
–	 respiratory tract  117, 188
carcinoid tumor
–	 pulmonary
–	 –	 typical  149
–	 –	 atypical	   150
–	 thymic  212
carcinoma ex pleomorphic adenoma 	
(of salivary glands)  411

carcinosarcoma of the respiratory tract  147
carotid body tumor (see: paraganglioma)
cartilage cells (see: chondrocytes)
Castleman disease 	
(see: angiofollicular hyperplasia)

cat-scratch disease  929
CD markers: leucocytic, lymphocytic 	
(see: immunocytochemistry)

CEA-biochemical assay, cystic liver 	
lesions  590, 592	 	

cell-block technique (see: sample processing)
central nervous system  489
–	 cerebrospinal fluid (see: separate index)
–	 intracranial lesions  514
–	 –	 brain tumors  516
–	 –	 cystic and inflammatory disorders  515
–	 –	 metasases  522
–	 normal brain with its main cell types  514
centroblast and centrocyte  914
cerebrospinal fluid (lumbar and 	
ventricular)  491

–	 brain tumors, findings in cerebrospinal 
fluid  498

–	 contaminants  492
–	 demyelinating diseases  495
–	 inflammation/ infection  494
–	 lymphoid and myeloid neoplasms  497
–	 –	 primary central nervous system 	

lymphoma  498
–	 melanin pigment/ melanophores  493
–	 metastases (selected entities)  497
–	 normal cytology  492
–	 reactive cell changes  493
–	 sanguineous specimen  493
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–	 specimen preparation  492
cervical rib  464
chalazion  545
Charcot-Leyden crystals  115
chemodectoma (see: paraganglioma)
chemotherapy (see: therapeutic effects 	
on cells)

chlamydial infection
–	 chlamydial polyarthritis, findings in 	
synovial fluid  315

–	 trachoma  538
chloroma (see: granulocytic sarcoma)
cholangiocarcinoma
–	 combined cholangiocarcinoma and 
HCC  609

–	 intrahepatic  609
cholesterol
–	 in branchial cleft cysts  460	 	
–	 in cysts  245
–	 –	 of salivary glands  404
–	 in effusions  247
–	 in syovial fluid (rheumatoid arthritis)  315
–	 in salivary gland tumors, benign  411, 412
chondroblastoma  1066
chondrocalcinosis, findings in synovial 	
fluid  316

chondrocytes, mature  314
chondroid lipoma  1057
chondroma  1065
–	 neck area	   464
–	 respiratory tract  135
–	 soft tissue  1065
chondrosarcoma  1098
chordoma  464	 	
–	 neck mass, as a  464
–	 presacral  710, 784
choriocarcinoma  784
choroid plexus tumor, benign and malignant
–	 brain, findings in FNAB and imprints  517
–	 cerebrospinal fluid, findings in  498
chromoendoscopy, esophageal  704
ciliocytophthoria  110
Clara cells  109
classic Hodgkin lymphoma  971
clear cell (adeno)carcinoma 
–	 breast  63
–	 kidney  739
–	 liver  606
–	 pancreas  644
–	 respiratory tract  146
–	 salivary glands  418
–	 urethra  830
clear cell sarcoma  1098
–	 kidney  745
–	 soft tissue  1098
clear cell tumor, benign
–	 lung (PEComa)  136
–	 salivary glands, adenoma  413
CLL (see: small lymphocytic lymphoma)
collagenous spherulosis, findings in breast 
aspirates  19

collagen-rich crystalloids  404
colloid (mucinous) carcinoma (see: mucinous 
carcinoma)

colloid cyst
–	 brain  515
–	 thyroid  338
colloid thyroid adenoma  341

congenital cyst of pancreas  639
congenital muscular torticollis  461
congenital neck lesions  460
contaminants
–	 in abdominal fluids, following 	
hysteroscopy  300

–	 in brushings of biliary ducts and ampulla
–	 –	 ampullary/ duodenal glands  683
–	 –	 cell damage due to thermal cautery  682
–	 –	 gastrointestinal epithelium  682
–	 in cerebrospinal fluid
–	 –	 chondrocytes  492
–	 –	 hematopoietic cells  492
–	 fistula, along with  708
–	 gastrointestinal tract, in samples from  708
–	 pancreas, in pancreatic samples  636, 637
–	 prostate, in FNAB of  857
conventional smear (see: sampling/ sample 
processing)

COP (see: cryptogenic organizing 	
pneumonia)

core-needle biopsy of the breast, versus 
FNAB  7

coronal adenoma of the uvea  539
conjunctiva and cornea  537
–	 conjunctivitis (allergic, bacterial infection, 
keratomycosis, viral)  538

–	 –	 trachoma  538
–	 keratitis/ ulceration, of the cornea  537
cornea (see: conjunctiva and cornea)
craniopharyngioma  520
crystalloids/ crystalline deposits
–	 effusion, findings in  247
–	 salivary glands, findings in  403
–	 synovial fluid, findings in  315, 316
–	 wear particle disease, findings in  316, 
1036

Cryptococcus neoformans/ 	
cryptococcosis  495	 	

–	 in bronchoalveolar lavage  188
–	 in cerebrospinal fluid  495
cryptogenic organizing pneumonia, findings 
in BAL  181

CT-guided FNAB (see: fine-needle aspration 
biopsy)

cul-de-sac (see: peritoneal cavity)
culdocentesis, contamination with vaginal 
epithelium  302

Curschmann spirals  115
cutaneous appendages, cytology and 	
histology  1026

cylindroma, cutaneous  1034
cystadenocarcinoma/ papillary 	
cystadenocarcinoma

–	 pancreas, mucinous-  641	
–	 salivary glands  418
cystadenoma/ papillary cystadenoma
–	 bile ducts  684
–	 salivary glands  413
–	 pancreas
–	 –	 serous  640
–	 –	 mucinous  641
cystoprostatectomy, urethral washing 	
after  831

cysts 
–	 adrenal  767
–	 arachnoid cyst  515
–	 bile duct cyst  590

–	 biochemical assay
–	 –	 amylase (cystic pancreas lesions)  636
–	 –	 CEA  
–	 –	 –	 benign vs malignant cystic liver 	

lesions  590, 592
–	 –	 –	 benign vs malignant cystic pancreas 

lesions  636
–	 –	 insulin, in cystic pancreas lesions  636
–	 –	 tumor markers (varied cystic pancreas 

lesions)  636
–	 branchial cleft cyst  406
–	 breast cyst and duct ectasia  17
–	 bronchogenic cyst  207, 463
–	 colloid cyst  338, 515
–	 congenital cyst, of pancreas  639
–	 dermoid cyst  302, 462, 640
–	 effusion, appearance of cyst content in  245
–	 epidermoid cyst  515, 1027
–	 esophageal cyst  207
–	 foregut cyst  590
–	 gastroenteric cyst  208
–	 hydatid cyst  208, 302, 516, 590, 638
–	 lymphoepithelial cyst  406, 639
–	 mesothelial cyst  208, 590, 640
–	 mucocele/ mucocele-like lesions  19, 407
–	 neoplastic cyst (cystic changes in tumors, 
selected entities)  208, 411, 414, 590

–	 parathyroid cyst  351
–	 pericardial cyst  208
–	 polycystic disease  406
–	 Rathke cleft cyst  515
–	 retention cyst/ mucus retention cyst  406, 
639

–	 teratoma, cystic  207, 213
–	 thoracic duct cyst  208
–	 thymic cyst  209, 463
–	 thyroglossal duct cyst  461
–	 thyroid cyst  338
cytocentrifugation (see: sample processing)
cytomegalovirus infection	
–	 in respiratory tract  117, 188
–	 in urinary tract  814

D
decoy cells (type 1-4)  815
deoxyribonucleic acid (DNA), quantitative 
analysis (see: ploidy analysis)	

de Quervain (granulomatous) thyroiditis	
  336

dermatopathic lymphadenopathy  931
–	 interdigitating reticulum cells  932
–	 mycosis fungoides, in the context of  967
dermoid cyst
–	 abdominal fluids, findings in  302
–	 liver  594
–	 as a neck lesion  462
–	 pancreas  640
desmoid  1061
diffuse large B-cell lymphoma  963
diverticulosis, urinary tract  812  
DNA ploidy, quantitative DNA analysis 	
(image cytometry, flow cytometry)

–	 Barrett esophagus, intestinal metaplastic 
cells  706

–	 biliary system
–	 –	 duct lining epithelium  685
–	 –	 tumors  592
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DNA ploidy, quantitative DNA analysis 	
(image cytometry, flow cytometry)

–	 breast
–	 –	 adenocarcinoma  8
–	 –	 ductal hyperplasia with epithelial 	

atypia  22
–	 effusion, low-grade serous and papillary 
tumors of ovary and peritoneum  303

–	 esophagus, squamous cells  704
–	 extrahepatic bile ducts, duct lining 
cells  681

–	 fibroblastic/ myofibroblastic pseudotu-
mors  1060	

–	 head and neck lesions, squamous cells  459
–	 liver cell dysplasia  593
–	 ocular surface, squamous cells of the  537
–	 oral cavity and oropharynx, squamous cells 
of   565

–	 pancreas  635
–	 –	 mucinous cystic tumors
–	 –	 duct lining cells
–	 penis  899
–	 prostate
–	 –	 adenocarcinoma, common type of acinar 

origin  858
–	 –	 prostatic epithelium, atypical  856
–	 renal cell carcinoma  738  
–	 respiratory tract, squamous cells  113
–	 salivary glands, glandular cells  403
–	 seminal vesicle epithelial cells  857
–	 thyroid  328
–	 –	 follicular neoplasms  340
–	 transitional cell carcinoma, papillary  833
–	 urothelial lesions  801
–	 –	 urothelial dysplasia  832
Donovan bodies (see: leishmaniasis)
Douglas pouch (see: peritoneal cavity)
drug-induced alveolitis, findings in BAL  181
duct ectasy
–	 FNAB breast  17
–	 nipple discharge  97
duodenal secretion  633
Dutcher bodies  956
dysplasia
–	 anal mucosa/ perianal skin  710	
–	 Barrett esophagus  705, 706
–	 bile duct epithelium  592, 683, 685
–	 breast
–	 –	 ductal (DCIS,DIN)  59
–	 –	 lobular (LCIS,LIN)  59
–	 esophagus, squamous epithelium  704
–	 intestinaltract epithelium  707
–	 liver cells  593
–	 oral cavity, squamous 
epithelium(leukoplakia)  567

–	 pancreatic duct epithelium  640, 641, 644
–	 penis, squamous epithelial cells  899
–	 prostate, prostatic duct epithelium(prostatic 
intraepithelial neoplasia, PIN)  856

–	 respiratory tract, squamous metaplasia  112
–	 urinary tract, transitional epithelium  831, 
832

E
EAA (see: extrinsic allergic alveolitis)
Ebstein-Barr virus/ EBV-induced disorders
–	 Hodgkin lymphoma  954
–	 lymphadenopathy  930

–	 pyothorax-associated lymphoma, 	
and EBV  263

echinococcosis (see: hydatid cyst)
effusions  239
–	 benign  242
–	 crystalline deposits  247
–	 cyst content, versus serous effusion  245, 
301

–	 granuloma fragments  246
–	 inflammation/infection  243
–	 –	 florid pleural tuberculosis  244
–	 low grade papillary tumor of the 	
peritoneum  303

–	 malignant lymphoma and myeloid 	
lesions  267

–	 melanoma  270
–	 mesothelioma  260
–	 metastases to serous membranes  263
–	 –	 adenocarcinoma of  lung  264
–	 –	 adenocarcinoma of pancreas 	

and bile ducts  266
–	 –	 breast carcinoma  265
–	 –	 colonic carcinoma  266
–	 –	 endometrial carcinoma  267
–	 –	 gastric carcinoma  266
–	 –	 granulosa cell tumor  304
–	 –	 low grade serous and papillary tumor 	

of the ovary  303
–	 –	 mixed mesodermal tumor, 	

malignant  304
–	 –	 ovarian carcinoma  266
–	 –	 rare secondary neoplasms  270
–	 –	 small-cell carcinoma  264
–	 –	 squamous cell carcinoma  265
–	 mucus  247, 271
–	 peritoneal cavity, cul-de-sac, 	
Douglas pouch  300

–	 primary effusion lymphoma  262
–	 processing of cytologic material  241
–	 psammoma bodies  271
–	 pseudomyxoma peritonei  269
–	 pyothorax-associated lymphoma  263
–	 rheumatoid serositis  246
–	 right-side pleurocentesis, findings in case 
of diaphragmatic elevation  248

–	 synovial fluid  314
embryonal carcinoma  784
emperipolesis 932
endocervicosis of urinary tract  812
endocrine/ neuroendocrine tumors
–	 biliary tract, extrahepatic  686
–	 breast, carcinoma with neuroendocrine 
differentiation  64

–	 liver  607
–	 –	 common NET  607
–	 –	 large-cell type  608
–	 –	 small-celll type, poorly differentiated  608
–	 pancreas (selected entities)
–	 –	 clear cell variant  647
–	 –	 common type  646
–	 –	 cystic endocrine tumor  642
–	 –	 large-cell type, poorly differentiated  647
–	 –	 oncocytic variant  647
–	 –	 small-cell type, poorly differen

tiated  647
–	 respiratory tract	 	
–	 –	 carcinoid tumors  149
–	 –	 neuroendocrine carcinoma, large cell 

type  151

–	 –	 pulmonary tumorlet  151
endodermal sinus tumor  784
endometriosis  137, 1035
–	 abdominal fluids, findings in  302
–	 respiratory tract  137
–	 retroperitoneum  780
–	 skin  1035
–	 urinary tract  812
endosalpingiosis	
–	 abdominal fluids, findings in  302
–	 urinary tract  812
eosinophilic lung disease, findings 	
in BAL  183

eosinophilic esophagitis  703
eosinophilia
–	 in cerebrospinal fluid  494
–	 in effusions  243
ependymoma  517
epidermoid cyst	
–	 brain  515
–	 cutis  1027
epithelioid histiocytes  111, 933
epithelioid sarcoma  1098
esophageal cyst  207
esophagus  702
–	 additional analyses
–	 –	 Barrett esophagus  705
–	 –	 squamous cells  704
–	 Barrett esophagus  705
–	 esophagitis  702
–	 –	 infection, fungal and viral  703
–	 normal cytology  702
–	 premalignant squamous epithelial 	
lesions  704

–	 reactive squamous cell changes  703
–	 tumors
–	 –	 benign  703
–	 –	 malignant  704	  
EUS-FNAB 	
(see: fine-needle aspiration biopsy)

Ewing sarcoma, extraskeletal  783
extranodal marginal zone lymphoma of 	
mucosa-associated lymphoid tissue 	
(MALT lymphoma)  409, 961

extrahepatic bile ducts and ampullary 	
region  680

–	 additional analyses  681
–	 cell damage due to thermal cautery  683
–	 contaminants  682
–	 dysplasia of duct lining cells  685
–	 inflammation/ infection  683	
–	 –	 lambliasis
–	 –	 primary sclerosing cholangitis
–	 metastases  686	
–	 normal cytology  682
–	 reactive/ regenerative cell changes, duct 
lining cells  685

–	 sampling and sample processing  680
–	 tumors, primary benign and malignant  684
extramedullary hematopoiesis  975
–	 in lymph nodes  975
–	 retroperitoneal  780
extrinsic allergic alveolitis, findings in 
BAL  180

eye  533
–	 adjuvant technologies  536
–	 sampling and  sample processing  535, 536
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eyeball (globe)
–	 nontumoral disorders and neoplasms 	
of the different compartments  537

–	 normal cytology  537
–	 surface squamous neoplasia  539
eyelid	
–	 common skin lesions  545
–	 particular disorders, benign and malig-
nant  545

orbit/ orbital cavity 	
(see: separate index)  543

F
fallopian tube and fimbriae
–	 epithelial cells in peritoneal washing  301
fat necrosis
–	 breast  18
–	 subcutis  1026
ferruginous bodies (asbest and non-asbest 
type)  115, 185

fibroadenoma of the breast  24
fibrocystic breast changes  20
fibroma  1061
fibromatosis, aggressive/desmoid-type  1061
fibromatosis colli 	
(see: congenital muscular torticollis)

fibrosarcoma  1095
fine needle aspiration biopsy (FNAB) 
–	 computed tomography-guided FNAB
–	 –	 pancreas  632
–	 current aspiration technique
–	 –	 adrenal glands  766
–	 –	 bone lesions  1056
–	 –	 breast  4
–	 –	 intraadominal lesions  701
–	 –	 intraocular lesions  536
–	 –	 lymph node  908
–	 –	 oral lesions  563
–	 –	 salivary glands  402
–	 –	 soft tissue lesions  1056
–	 –	 thyroid  325, 326
–	 endoscopic FNAB at ERCP  681
–	 endoscopic ultrasound-guided 	
(EUS-FNAB)  109

–	 –	 adrenal glands  766
–	 –	 extrahepatic bile ducts/ ampullary 	

region  681
–	 –	 gastrointestinal tract  701, 707                                      
–	 –	 lung (transbronchial, transtracheal)  109
–	 –	 mediastinum (transbronchial, 	

transesophageal)  109, 205
–	 –	 pancreas  632
–	 –	 retroperitoneum  778
–	 intraoperative FNAB, abdominal  633, 702
–	 MR-guided FNAB
–	 –	 breast  7
–	 –	 pancreas  632
–	 nonaspiration FNAB
–	 –	 thyroid  326
–	 on-site assistance, at FNAB  32, 779, 1056
–	 peritoneal seeding, FNAB and  633
–	 “scouting needle” technique  4
–	 stereotactic FNAB of breast  6
–	 transbronchial FNAB  109, 205
–	 transrectal aspiration, Franzén device  853
–	 transthoracic FNAB  109, 205
–	 transvaginal FNAB  778

–	 ultrasound-guided (US-FNAB)
–	 –	 breast  6
–	 –	 head and neck lesions  459
–	 –	 hepatic lesions  588
–	 –	 intraocular lesions  536
–	 –	 lymph node  908, 909
–	 –	 pancreas  631
–	 –	 salivary glands  403
–	 –	 thyroid  326 
–	 ultrasound-guided FNAB supported by 
PET-CT imaging

–	 –	 breast  6
–	 –	 lymph node  908
fistula
–	 vesicointestinal  813
–	 vesicovaginal  813
florid pleural tuberculosis, findings	
 in effusion  244	 	

flow cytometry and FACS (fluorescence-
activated cell sorting)  177, 212, 911

–	 lymph node aspirates  911
fluorescence in situ hybridization (FISH) 
–	 Barrett esophagus  706
–	 breast, Her2/neu status  8
–	 bile duct-, pancreatic carcinoma  635, 682
–	 esophagus, squamous cells  704
–	 lymphoid lesions, on cells in lymph node 
aspirates  913

–	 –	 malignant lymphomas  950
–	 retroperitoneum, myxoid liposarcoma  782
–	 soft tissue tumors (selected entities)  1057, 
1059, 1094, 1095, 1098, 1099

–	 urothelial lesions  803
–	 –	 urothelial dysplasia  832	  
FNAB (see: fine-needle aspiration biopsy)
focal nodular hyperplasia  591
follicular lymphoma  958
follicular thyroid adenoma, simple  341
follicular thyroid carcinoma, well and poorly 
differentiated  342

foreign-body reaction in the liver  589
Franzén technique (see: transrectal aspiration)

G
gallbladder
–	 adenocarcinoma and melanoma in  685
–	 metastases to  686	
ganglia of joint capsule and tendon 
sheath  316

ganglion cell	
–	 normal cytology  515
–	 prostate, in FNAB of the  858
ganglion cell-like cells in nonneoplastic 	
soft tissue lesions  466 

ganglioneuroblastoma  770
ganglioneuroma  770	
gastroenteric cyst  208
gastrointestinal stromal tumor  708
gastrointestinal tract (GIT) 
–	 esophagus  702
–	 gastrointestinal stromal tumor  708
–	 GIT compartments, all but esophagus  707
–	 –	 ampullary tumors (see: extrahepatic bile 

ducts and ampullary region)
–	 –	 anal canal and terminal rectum, lesions 

in-, or adjacent to-  710	
–	 –	 colitis, ulcerative  709

–	 –	 colorectal epithelial dysplasia  707
–	 –	 endocrine tumors  709
–	 –	 extraneous cells and material  708
–	 –	 inflammations  707
–	 –	 lambliasis  707	
–	 –	 tumors, malignant  707
–	 sampling and sample processing  701
–	 –	 wireless capsule endoscopy, sampling by 

means of  702
germ cell tumors
–	 cerebrospinal fluid, findings in  499
–	 lung  135
–	 retroperitoneum  784 
giant cell carcinoma of the respiratory 
tract  147

giant cell tumor 
–	 of bone  1067
–	 –	 brown tumor of hyperparathyroid-

ism  1068
–	 of soft tissue	
–	 –	 tendon sheath and diffuse variant  1062 
–	 GIST  708
glial cells varied types, normal appearance 	
in CNS specimens  515 

glioma, benign and malignant
–	 brain, findings in FNAB and imprints  516, 
518

–	 cerebrospinal fluid, findings in  498
globe (eyeball)  537
–	 nontumoral disorders and neoplasms 	
of the different compartments  537

–	 normal cytology  537
–	 surface squamous neoplasia  539
glomus tumor (see also paraganglioma 	
and pheochromocytoma)  1063

goiter  339
–	 cystic change  338
gouty synovitis, findings in synovial fluid 	
and periarticular FNAB  315 

grading (see: tumor grading)
granular cell tumor  26
–	 bile ducts  684
–	 breast  26
–	 central nervous system  521
–	 esophagus  703
–	 oral cavity and oropharynx  568
–	 respiratory tract  135
–	 urinary tract  813
granulocytic sarcoma  975
granulomatous lesions
–	 breast, granulomatous mastitis  18
–	 esophagus, granulomatous esophagitis  702
–	 liver
–	 –	 infectious granulomatosis 589
–	 –	 foreign-body reaction  589
–	 lymphadenitis  934
–	 prostate, granulomatous prostatitis  855
granulosa cell tumor  304
gynecomastia  23
–	 nipple discharge, findings in  96

H
hair bulb, cytology and histology  1026
hairy cell leukemia  962
hamartoma
–	 breast  23
–	 lung  135
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Hashimoto autoimmune 	
(chronic lymphocytic) thyroiditis  337

HCC (see: hepatocellular carcinoma)	
head and neck lesions  458
–	 adjacent neoplasms, findings in neck 
FNAB  464

–	 appearance of head and neck lesions  458
–	 congenital neck lesions  460
–	 DNA analysis, quantitative  459
–	 FNAB and technical aspects  459
–	 inflammation/ infection  465
–	 metastases  468
–	 –	 breast carcinoma  469
–	 –	 lymphoepithelial carcinoma  470
–	 –	 melanoma  470
–	 –	 metastases in occult primaries  470
–	 –	 squamous cell carcinoma and its 	

variants  468
–	 –	 thyroid carcinoma  469
–	 neoplasms, benign and malignant  467
–	 pseudotumors  464
–	 soft tissue lesions, nonneoplastic  465
hemangioendothelioma, epithelioid  1097
hemangiopericytoma  782
hemosiderin (selected items)
–	 findings in BAL  184
–	 in hepatocytes  588
hepatoblastoma  609
hepatocellular carcinoma (HCC)  604
–	 combined HCC and cholangio
carcinoma  609

–	 moderately-/ well-differentiated  605
–	 poorly differentiated  606
–	 serum alpha feto protein, diagnostic 	
relevance in HCC patients  606

–	 variants of HCC
–	 –	 clear cell type  606
–	 –	 fibrolamellar  606
–	 –	 small cell type  607
herpes simplex virus (HSV) infection
–	 esophagus  703
–	 keratoconjunctivitis  539
–	 respiratory tract  116
–	 skin  1028
Her2/neu status  8
hibernoma  781, 1058
–	 breast  26
histiocyte, normal  914
–	 epithelioid histiocyte  914
histiocytic lymphoma 	
(see: histiocytic sarcoma)

histiocytic immunomarkers 	
(see: immunocytochemistry)

histiocytic sarcoma  973
Histoplasma	 	
–	 in bronchoalveolar lavage  188
HIV (see: human immunodeficiency virus 
infection)

Hodgkin cell, classic  971
Hodgkin lymphoma  950, 954, 971
–	 breast  66
–	 effusions, appearance in	   268
–	 mediastinum/ thymus  215
–	 subtypes of Hodgkin lymphoma  971, 972, 
973

hormonal mammary cell stimulation during 
pregnancy and lactation  20

hormonal therapy 	
(see: therapeutic effects on cells)

hormone receptors, analysis in mammary 
epithelial cells  7

human herpes virus 8 (HHV8) infection  262, 
1033 

human immunodeficiency virus (HIV)  	
infection

–	 anal mucosa/ perianal skin, intraepithelial 
neoplasia  710

–	 encephalopathy, findings in cerebrospinal 
fluid  494

–	 lymphadenopathy, AIDS-related  931	
–	 salivary gland lesions, HIV-related  408
human papilloma virus (HPV) infection	
–	 urinary tract (urethra)  815
–	 anal canal and perianal skin  710
hyaline globules
–	 in hepatocellular carcinoma  605
–	 in peritoneal washing  301
hyalinizing trabecular thyroid adenoma  341
hydatid cyst/ hydatid disease 	
(echinococcosis)

–	 abdominal fluids, findings in  302
–	 brain  516
–	 hip joint and pelvic bone, mimicking 	
subcutaneous groin tumor  1036	

–	 liver  590
–	 mediastinum  208
–	 pancreas  638
–	 synovial fluid, findings in  315
hydrarthrosis 	
(see: osteoarthritic hydrarthrosis)

hygroma, cystic (see: lymphangioma)
hysteroscopy, giving rise to contamination in 
abdominal fluids  300

I
ICM DNA/ DNA image cytometry 	
(see: DNA ploidy)

idiopathic pulmonary fibrosis, findings in 
BAL  182

idiopathic retroperitoneal fibrosis  780
ileal bladder(urinary conduit)  800
–	 normal cells from-  809
immunoblast  914
immunocytochemistry (markers and panels 
are discussed within the context of cells 
and lesions in all chapters and sections, 
check primarily: “additional analyses”, 
“microscopic features”, differential 	
diagnosis”) 

–	 CD markers of leukocytes, lymphoid 	
tumors and nonlymphoid cells, 	
Table 15.1.1.  912

–	 germ cell tumor markers, Table 
12.3.2.  785

–	 histiocytic markers, Table 15.1.2.  915	
–	 liver metastases, immunopanels determin-
ing histogenesis and site of origin, Table 
9.2.1.  610

–	 non-lymphoid tumor cell markers, Table 
15.3.3.  978

–	 thyroidal/ parathyroidal markers, Table 
4.1.1.  328

immunoglobulin
–	 effusions, cytoplasmic inclusions  247

–	 myeloma cells, cytoplasmic inclusions  957
 imprint cytology/ impression smear
–	 breast, imprint of core biopsies  4
–	 of nipple discharge  96
–	 ocular lesions  535
incidentaloma of adrenal glands  767
infarct, renal  736
inflammatory carcinoma of the breast  65
insular thyroid carcinoma  342
intraductal papillary mucinous neoplasm 
–	 bile ducts  684
–	 pancreas  641, 645
intraepithelial neoplasia (see: dysplasia)
intraoperative FNAB,  pancreas  633
iris
–	 adenoma/ ciliary pigmented 	
epithelium  540

islet cells of pancreas  636
islet cell hyperplasia, pancreas  646
islet cell tumor of pancreas  646
–	 cystic  640 

J
juvenile papillomatosis of the breast  21

K
Kaposi sarcoma  1033
keratoacanthoma  1026
keratomycosis  538
keratosis of the skin, seborrheic 	
and senile  1026

Kikuchi lymphadenitis  933
kidney  733
–	 cystic lesions  736
–	 inflammation and infection  735
–	 –	 malakoplakia and xanthogranulomatous 

pyelonephritis  735
–	 –	 renal infarct  736
–	 metastases  741
–	 normal cytology and histology  734
–	 sampling and sample processing  733
–	 tumors of renal origin
–	 –	 benign  737
–	 –	 malignant  738
–	 –	 rare primary tumors  741
–	 tumors of renal origin, in children and 
young adults  743

–	 tumors of the renal pelvis  742
Kimura disease  465, 1034	
Kulchitsky cells  109
Küttner tumor 	
(see: sialadenitis, chronic sclerosing)  407

L
lacrimal glands  545
lactation, cell alterations in breast  20
lactating adenoma  20
lactiferous ducts, discharge from  98
lambliasis (Giardia lamblia)
–	 duodenal aspirates, in  683, 707
lamellar bodies  186
Langerhans cell histiocytosis (LCH)  189, 
1068

–	 bone  1068
–	 bronchoalveolar lavage, findings in  189
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–	 cerebrospinal fluid, findings in  499
–	 effusions, findings in  246
–	 lymph node involvement  934
Langhans-type giant cell  933	
large-cell carcinoma (undifferentiated NOS) 
of the respiratory tract  144

large-cell non-Hodgkin lymphoma of the 
mediastinum  216

laryngocele  463
leiomyoma  781
–	 ciliary body  540
–	 deep soft tissue  1063
leiomyosarcoma  782, 1096
–	 breast  68
–	 prostate  863
–	 retroperitoneum  782
leishmaniasis, findings in FNAB of lymph 
nodes  930

Lennert’s lymphoma  968, 969
leukoplakia, in the oral cavity  567
Liesegang rings
–	 breast  19
–	 renal cystic lesions  736
lipid-rich carcinoma of the breast  62
lipoblastoma  1056	
lipofuscin
–	 liver  588
–	 seminal vesicle epithelial cells  857
lipoma  781, 1056
–	 atypical lipoma/ lipoma-like 	
liposarcoma  1059

–	 breast lipoma  26
–	 chondroid variant  1057
–	 hibernoma  1058
–	 pleomorphic and spindle cell variant  1058
lipomatosis of salivary glands  407
liposarcoma  68, 1094
–	 dedifferentiated  1095
–	 lipoma-like-/ well differentiated  781, 
1059, 1094

–	 myxoid  1094
–	 pleomorphic  783, 1095
–	 round cell (myxoid)  783, 1094
liquid-based cytology 	
(see: sample processing) 

liver  585
–	 biochemical assay, CEA level (benign 	
vs malignant cystic lesion)  590, 592

–	 cirrhosis  591
–	 cystic lesion  589
–	 –	 hydatid cyst  590
–	 focal nodular hyperplasia  591
–	 inflammation/ infections  589
–	 –	 amebic liver disease  589
–	 –	 foreign-body reaction  589
–	 metastases  607, 610
–	 myeloid metaplasia  588
–	 normal cytology  588
–	 pigments in benign hepatocytes  588
–	 primary liver tumors	
–	 –	 benign  591, 593
–	 –	 equivocal lesions 	

(of indeterminate malignant potential, 
liver cell dysplasia)  592

–	 –	 malignant  604
–	 sampling and sample processing  587
–	 steatosis  588

liver cell adenoma/ hepatocellular 	
adenoma  591

liver cell dysplasia  593
liver cirrhosis  591	 	
–	 abdominal effusion, findings in  245
lobular carcinoma of the breast  58, 59
low-grade serous and papillary tumors 	
of ovary and peritoneum	

–	 abdominal fluids, findings in  303
Lyme disease (see: borreliosis)
lymphangioleiomyomatosis of the 	
retroperitoneum  779

lymph nodes  905
–	 ancillary techniques  910
–	 fine-needle aspiration biopsy  908
–	 –	 cytopathologist, performed by	

  908
–	 –	 physician/ practitioner, performed 

by  909
–	 Hodgkin lymphoma, introductory 	
comments  950, 954

–	 –	 classification of  954 
–	 –	 subtypes  971, 972, 973
–	 lymphadenopathy 
–	 –	 AIDS-related  931
–	 –	 reactive, common type/ follicular 	

hyperplasia  926
–	 –	 reactive, miscellaneous disorders  931
–	 lymphadenitis: bacterial, mycotic, 	
parasitic, viral  928

–	 metastases  977	
–	 myeloid disorders, benign and 	
malignant  975

–	 non-Hodgkin lymphomas, general 	
introductory comments  950, 952

–	 –	 grading  952
–	 –	 NHL  B-cell type, introductory 	

comments  950, 953
–	 –	 –	 main subtypes  955, 956, 957, 958, 

960, 961, 962, 963, 964, 973
–	 –	 NHL  T-cell type, introductory 	

comments  950, 953
–	 –	 –	 main subtypes  966, 967, 968, 969, 

970
–	 normal cytology and histology of the 
lymph node  913

–	 sample processing and staining  909
–	 sonography, in the evaluation of lymph 
nodes  909

lymphocyte-depleted classical Hodgkin 	
lymphoma  973

lymphocyte-rich classical Hodgkin 	
lymphoma  972

lymphoplasmacytic lymphoma  956
lymphoblastic lymphoma/ leukemia, B–	
and T-cell  955, 966

lymphocele  463
lymphocyte, benign(resting)  914
–	 villous  962, 963
lymphocytic effusions  244
lymphocytic meningoradiculitis	
(Lyme disease), findings in cerebrospinal 
fluid  494

lymphocytic thyroiditis
–	 chronic lymphocytic, Hashimoto 	
autoimmune  337

–	 focal chronic lymphocytic  337 

–	 subacute lymphocytic
–	 –	 sporadic form  337
–	 –	 postpartum  337
lymphoepithelial carcinoma  568 
–	 nasopharynx  568
–	 respiratory tract  147
–	 salivary glands  418
lymphoepithelial cyst
–	 pancreas  639	 	
–	 salivary glands  406
lymphoepithelial/ lymphoproliferative lesion 
(and MALT lymphoma)  409	

M
macrophage 	
(see: histiocytes and their subtypes)

malakoplakia  735	
–	 kidney  735
–	 prostate  855
–	 urinary tract  814 
male breast  69, 96
–	 gynecomastia	 	
–	 –	 in FNAB  23
–	 –	 in nipple discharge  96
–	 malignant neoplasms  69
Malherbe, calcifying epithelioma of 	
(see: pilomatrixoma)

malignant fibrous histiocytoma (see: 	
undifferentiated pleomorphic sarcoma)

malignant lymphoma  950
–	 bile ducts  685
–	 breast  65
–	 central nervous system  521
–	 cerebrospinal fluid, appearance in  497
–	 effusions, appearance in  267
–	 lymph node
–	 –	 diagnostics of lymphomas, introductory 

comments  950
–	 –	 Hodgkin lymphoma  971
–	 –	 non-Hodgkin lymphomas, B-cell 

type  955
–	 –	 non-Hodgkin lymphomas, T-cell 

type  966	
–	 mediastinum  215
–	 orbital cavity  544
–	 pancreas  648
–	 prostate  864
–	 respiratory tract  147
–	 retroperitoneum  784
–	 salivary glands  419
–	 skin  1033
–	 thyroid  349
–	 urinary tract  837
–	 uvea  540
–	 vitreous body  542
Mallory bodies, in hepatocellular carcino-
ma  605

MALT 	
(see: mucosa-associated lymphoid tissue) 

MALT lymphoma (see: extranodal marginal 
zone lymphoma of mucosa-associated 
lymphoid tissue)

mantle cell lymphoma  960
marginal zone lymphoma  961
mastitis/abscess  17
mediastinitis, acute and chronic  206
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mediastinum  204
–	 anatomic compartments with their organs 
and principal lesions  206 

–	 cysts  207
–	 –	 cyst containing pancreatic tissue  208
–	 germ cell tumors  213
–	 inflammatory diseases  206
–	 liquid-based cytology  205
–	 lymphoid disorders in lymph nodes and 
thymus, benign and malignant  214

–	 mesenchymal tumors  216
–	 metastases  217
–	 neurogenic tumors  216
–	 sampling modalities  204 
–	 thymus gland and its diseases  208
medullary carcinoma
–	 breast  61
–	 thyroid  347
medulloblastoma  499, 519
Meibomian gland lipogranuloma 	
(see: chalazion)

melanocytoma of the uvea  540
melanoma, and its variants  1030
–	 anal mucosa, developing from  711
–	 effusions, appearance in	   270
–	 gallbladder  685
–	 orbital cavity  544
–	 penis  900
–	 urinary tract  837
–	 –	 urethra  830
–	 uvea  540
melanin pigment/ melanophores/ 	
melanophages

–	 in cerebrospinal fluid  493
–	 in effusions  270
meningioma  520
–	 orbital cavity  544
meningitis, findings in cerebrospinal 	
fluid  494

–	 AIDS encephalopathy
–	 bacterial
–	 Lyme disease
–	 tuberculous
–	 viral meningoencephalitis
Merkel cell carcinoma  1032
–	 in the head and neck area  468 
mesothelial cells
–	 in effusions
–	 –	 activated and degenerated mesothelial 

cells  242
–	 –	 bland mesothelial cells  242
–	 –	 peritoneal washing, benign sheets 	

from the mesothelium  301
mesothelial cyst  208
–	 abdominal fluids, findings in  302
–	 liver  590
–	 pancreas  640
mesothelioma
–	 epithelial type  260
–	 with sarcomatous component  261
metanephric adenoma  743
metaplastic carcinoma of the breast  63
metastatic and invading cancers
–	 to the adrenal glands  770
–	 to the biliary system  686
–	 to the brain  522
–	 to the breast  68
–	 to the central nervous sytem  522

–	 in cerebrospinal fluid  496
–	 in the head and neck area  468
–	 –	 problem of occult primaries  470
–	 to the liver  610
–	 to the lung  148
–	 to lymph nodes  977
–	 to the mediastinum  217
–	 to the oral mucosa/ submucosa  569
–	 to the orbit  544
–	 to the pancreas  648
–	 to the penis  901
–	 to the peritoneum  785
–	 –	 appearance of metastatic teratomatous 

tumors  785
–	 to the prostate  865
–	 to the retina  543
–	 to salivary glands  420
–	 to the thyroid  350
–	 in urinary tract samples  836
–	 –	 prostatic adenocarcinoma  836
–	 –	 renal adenocarcinoma  837
–	 to the uvea  541
MFH (see: undifferentiated pleomorphic 
sarcoma)

microbiopsy  565
microfollicular thyroid adenoma  341
mixed cellularity classical Hodgkin 	
lymphoma  972

mixed mesodermal tumor (malignant)	
 in abdominal fluids  304

molecular genetics: application and tech-
niques are discussed in all chapters and 
sections, see: “additional analyses” (FISH, 	
see: fluorescence in situ hybridization)

molluscum contagiosum  1028
monocytoid B lymphocyte  914
mononucleosis, infectious (see: Ebstein-Barr 
virus/ EBV-induced disorders)

MOTT (see: tuberculosis/ mycobacterial 
infection)

MR-guided FNAB  7, 632
mucinous (colloid) adenocarcinoma
–	 breast  60
–	 prostate  862
–	 of the skin  1034
mucinous cystic neoplasms  640
–	 bile duct system (biliary mucinous 	
cystadenoma  592

–	 pancreas  641
–	 –	 adenoma, mucinous cystic  641
–	 –	 borderline tumor, mucinous cystic  641
–	 –	 cystadenocarcinoma, mucinous  641
–	 –	 intraductal papillary mucinous 	

neoplasm  641
–	 respiratory tract  134
mucinous metaplasia
–	 in salivary gland disorders  405, 407, 410, 
412

–	 of the urothelium  19
mucocele/ mucocele-like lesions
–	 breast  19
–	 salivary glands, extravasation mucocele 
of  407

mucoepidermoid carcinoma
–	 respiratory tract  146
–	 salivary glands  414
mucosa-associated lymphoid tissue  961
mucus, as background in effusions  247, 271

mucus retention cyst, in salivary gland 
ducts  406

Mucormycosis  118
multiple sclerosis, findings in cerebrospinal 
fluid  495

müllerian inclusions (see: endosalpingiosis)
müllerian tumor (see: mixed mesodermal 
tumor, malignant)

müllerianosis, in the urinary tract  812
mycobacterial infection (see: tuberculosis/ 
mycobacterial infection)

mycosis	 	
–	 bronchoalveolar lavage  187
–	 respiratory tract  117
–	 urinary tract  814
mycosis fungoides  967
mycotic aneurysm  464
myelogenic sarcoma 	
(see: granulocytic sarcoma)	 	

myeloid lesions, benign and malignant
–	 breast  67
–	 cerebrospinal fluid, findings in  497
–	 effusions, appearance in  269
–	 liver, myeloid metaplasia  588
–	 prostate  864
–	 respiratory tract  147
–	 salivary glands  419
myelolipoma  782, 1058
–	 adrenal  767
–	 liver  594
myeloma, multiple  957
myoepithelial cell, benign
–	 breast  16
–	 salivary glands  409	
myoepithelioma, benign and malignant
–	 breast  68
–	 salivary glands  413, 417, 418
myofibroblastic tumor of the subcutis  1061
myoid tumor, perivascular  1063
myolipoma  1057
myositis ossificans  1060
myxofibrosarcoma  1095
myxoid liposarcoma  782
–	 retroperitoneum  782
myxoma, intramuscular  1066

N
necrosis/ cell detritus, in effusions  247
necrotizing sialometaplasia  408
neoplastic cyst (cystic changes in tumors), 
selected entities  208, 411, 414, 590

nephroblastoma, cystic partially 	
differentiated  745

nephroma, mesoblastic  745
NET (see: endocrine/ neuroendocrine tumors)
neuroblastoma  770
neuroendocrine tumor 	
(see: endocrine/ neuroendocrine tumors)

neurofibroma  1064
nipple discharge  96
–	 infection/ inflammation  97
–	 intraductal and invasive neoplasia  97, 98
–	 lactiferous ducts, discharge from  98
–	 male breast  96
–	 normal findings(bland smear)  97
–	 pathogenesis of  97
–	 sampling modalities  96
–	 sanguineous discharge  96
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nipple duct adenoma  21
nodular fasciitis  466, 1034, 1059
nodular lymphocyte-predominant Hodgkin 
lymphoma  973

nodular sclerosis classical Hodgkin 	
lymphoma  972	

nonaspiration FNAB  326
non-Hodgkin lymphomas
–	 NHL,  B-cell type  950, 953, 955
–	 NHL,  T-cell type  950, 953, 966

O
oncocytes/ oncocytic metaplasia  337, 343
–	 in breast disorders (see: apocrine cell)	  
–	 in salivary gland disorders  337, 339, 340, 
405, 410, 411

–	 in thyroid, most common occurrence of 
oncocytes  337, 339, 340, 342, 344, 346

oncocytic hyperplasia, diffus of salivary 
glands  407

oncocytic tumors (benign and malignant) 
–	 oncocytic carcinoma of thyroid  342, 343
–	 oncocytoma
–	 –	 kidney  737
–	 –	 respiratory tract  136
–	 –	 salivary gland  412
–	 –	 thyroid, adenoma  343
–	 pancreas, oncocytic tumors of  644
on-site assistance, at FNAB  32, 779, 1056
oral cavity and oropharynx  561
–	 additional analyses  565
–	 leukoplakia  567
–	 metastases  568
–	 normal cytology  566
–	 pemphigus vulgaris  567
–	 reactive squamous cell changes  566
–	 sampling and sample processing  563, 564
–	 salivary gland tumors (see: salivary glands)
–	 tumor characteristics  563
–	 tumors, benign and malignant  568
orbit (orbital cavity)  543
–	 lacrimal glands  545
–	 tumoral lesions, benign and malignant  543
osteoarthritic hydrarthrosis  1035
–	 mimicking subcutaneous groin tu-
mor  1035	

osteoarthritis and trauma, findings in synovial 
fluid  314

osteoblastoma  1067
osteochondroma  1066
osteoclastic giant cells  64, 1062
–	 in breast carcinoma  64
osteoclastic giant cell tumor of the 	
pancreas  645

osteogenic sarcoma/ osteosarcoma  1098
–	 breast  68

P
Paget disease  65, 1026 
pancreas  631
–	 accessory spleen  647
–	 additional analyses  634
–	 biochemical assays from cystic fluids  636
–	 carcinoma, ductal and acinar  643
–	 contaminants
–	 –	 in FNAB  636

–	 –	 in juice of pancreatic ducts  637
–	 cystic lesions
–	 –	 borderline tumor  641
–	 –	 neoplastic cysts, serous and 	

mucinous  640
–	 –	 nontumoral cysts  639
–	 endocrine tumors  646
–	 inflammation/ infections  637
–	 islet cell hyperplasia  646	
–	 juice cytology  633
–	 malignant lymphoma  648
–	 mesenchymal lesions  647
–	 metastases  648
–	 normal cytology, in FNAB  636
–	 precursor lesions  644
–	 sampling and sample processing  631
pancreatic intraepithelial neoplasia 
(PanIN)  645

pancreatitis, acute, autoimmune,	
chronic  637

pancreatoblastoma  646
PanIN (see: pancreatic intraepithelial 	
neoplasia)

papillary adenocarcinoma
–	 breast  60
–	 respiratory tract  142
–	 thyroid  343
–	 –	 clear cell change, in papillary 	

carcinoma  346
–	 –	 cystic variant  346
–	 –	 follicular variant  345
–	 –	 tall cell variant  345
–	 –	 columnar cell variant  345
–	 –	 oncocytic variant  346
papillary transitional cell carcinoma 	
(see: transitional cell carcinoma)

papillary urothelial neoplasm of low 	
malignant potential  812

papilloma
–	 breast, intracystic  23 
–	 breast, intraductal  24
–	 bronchial, mucinous/ squamous cell  134
–	 esophagus, squamous  703
–	 transitional cell  812
papovavirus infection  815
paraganglioma (see also pheochromocy-
toma)  467, 782	

–	 carotid body  467
–	 extraadrenal  813
parathyroid glands  351
–	 adenoma and hyperplasia  351
–	 biochemical assay, parathyroid 	
hormone  338, 351

–	 carcinoma  352
–	 cyst  351 
–	 sampling and laboratory techniques  325, 
326 

parathyroid hormone-biochemical assay, 
thyroid vs parathyroid tissue	  338, 351

pemphigus vulgaris  567, 1027
penis  898
–	 atypical squamous cells, reactive/ 	
dysplastic  899

–	 DNA analysis, quantitative  899
–	 groin lymph node metastases  898
–	 inflammation/ infection  899
–	 metastases  901
–	 sampling and sample processing  898

–	 tumors, malignant  899
pericardial and mesothelial cyst  208
peripheral nerve sheath tumor, benign 	
and malignant (see: schwannoma)

peripheral T-cell lymphoma  968
peritoneal cavity, cul-de-sac, Douglas pouch 
(effusion, aspiration, washing)  300

–	 culdocentesis, contamination with vaginal 
epithelium  302

–	 cyst contents of varied cystic lesions 	
in the abdominal cavity  301

–	 endometriosis  302
–	 endosalpingiosis  302
–	 granulosa cell tumor  304
–	 hysteroscopy, abdominal fluid 	
contamination  300

–	 low-grade serous and papillary tumors 	
of ovary and peritoneum  303

–	 mixed mesodermal tumor, malignant  304
–	 rare gynecologic tumors in abdominal 
fluids  303

–	 sampling techniques  301
peritoneal seeding, FNAB and  633
perivascular myoid tumor  1063
PET-CT imaging 	
(see: fine-needle aspiration biopsy)

pheochromocytoma (see also paraganglioma)
–	 adrenal medulla  769
–	 urinary tract  838	
phylloides tumor
–	 breast  25
–	 prostate  865
pilomatrix carcinoma  1028
pilomatrixoma  1028
–	 breast, diagnostic challenge  58
–	 as a neck mass  467
–	 skin  1028
PIN (see: prostatic intraepithelial neoplasia)
Piringer-Kuchinka lymphadenitis 	
(see: toxoplasmosis)

plant cells  116
plasmablast  914
plasma cell, mature  914
plasma cell mastitis  19
plasma cell myeloma  957
plasmacytoid cell  914
plasmacytoma
–	 extraosseous  957	
–	 solitary of bone  957
pleomorphic adenoma 	
(salivary gland type mixed tumor)  410

–	 salivary glands  410
–	 –	 carcinoma ex pleomorphic adenoma  411
pleomorphic lipoma  1058
plunging ranula  462	 
pneumoconiosis (selected topics)  184
–	 asbestos-related disease  185
–	 berylliosis  186
–	 coal miner’s lung  185
–	 metal worker lung  185
–	 silicosis  185
–	 Welder’s lung  185
Pneumocystis pneumonia  118
–	 findings in BAL  187
pneumonia
–	 aspiration-  190
–	 lipoid-  190
polyomavirus infection  815
–	 decoy cells (type 1-4)  815
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pollen, microspores of  116, 708
polycystic disease of salivary glands  406
polymorphous low-grade adenocarcinoma of 
salivary glands  417

postpartum thyroiditis  337
precancerous lesions/ precursor lesions of 
malignant neoplasms (see: dysplasia)

pregnancy
–	  cell alterations in breast  20
primary effusion lymphoma  262
–	 human herpes virus 8 (HHV8)  262
primary sclerosing cholangitis  683
primary tumors of the central nervous system 
(see: brain tumors)

proliferative breast disease 
–	 ductal hyperplasia with and without 	
atypia  21

proliferative fasciitis/ myositis  466, 1060
prostate  853
–	 carcinoma therapy (hormonal and/ 	
or radiation), cellular changes  860

–	 contaminants in FNAB  857
–	 DNA ploidy, impact on tumor biology  858
–	 epithelial hyperplasia and metaplasia  854
–	 malignant lymphoma and myeloid 	
neoplasia  864

–	 metastases  865	
–	 prostatic intraepithelial neoplasia 
(PIN)  856

–	 prostatitis  854
–	 reactive atypical prostatic epithelium  856
–	 soft tissue lesions, benign  856, 865
–	 transrectal aspiration, Franzén device  853
–	 tumor grading  858
–	 tumors, malignant
–	 –	 common adenocarcinoma 	

(acinar origin)  858
–	 –	 rare primary prostatic carcinomas  862
–	 –	 sarcoma and biphasic prostatic 	

neoplasms  863, 865
prostatic adenomatous hyperplasia  854
prostatic ductal adenocarcinoma  862
–	 findings in urethral sample  831
prostatic epithelial cells in urinary tract 	
samples  809

prostatic intraepithelial neoplasia, PIN 	
(see: dysplasia)

psammoma bodies (Calcospherites)
–	 in effusions  271, 301, 302
–	 papillary thyroid carcinoma  344
–	 in peritoneal endosalpingiosis  302
–	 respiratory tract  115
pseudoasbest bodies  185
pseudogout (see: chondrocalcinosis)
pseudomyxoma peritonei  269
pseudolymphoma of the breast nipple 	
and areola  18

pseudotumor
–	 lung, inflammatory  137
–	 orbital-  543
–	 subcutis, myofibroblastic  1061
pulmonary blastoma  147
pulmonary tumorlet  151
pyothorax-associated lymphoma  263
pyrophosphate crystals  316

Q
quantitative DNA analysis (see: DNA ploidy)

R
radiation therapy (see: therapeutic effects 	
on cells)

ragocyte  246, 315, 316
rapid staining/rapid diagnosis 	
(see: sampling/ sample processing)

Rathke cleft cyst  515
reactive/ regenerative cell changes
–	 Barrett esophagus, intestinal metaplastic 
cells  705

–	 biliary epithelial cells  685
–	 breast
–	 –	 attended with inflammation  17
–	 –	 during  pregnancy and lactation  20
–	 bronchial lining cells  112, 113, 114
–	 bronchiolar (terminal) and alveolar 	
epithelium  114

–	 cerebrospinal fluid (lymphocytes and 
monocytes)  493

–	 esophagus, squamous epithelial cells  703
–	 oral cavity and oropharynx, squamous cell 
changes  566

–	 penis, squamous epithelial cells  899
–	 prostatic epithelium  856
–	 urothelial cells  810
–	 –	 calculi
–	 –	 cellular artifacts caused by varied 	

therapeutic procedures
–	 –	 inflammation
–	 –	 instrument artifacts
Reed-Sternberg cell
–	 classic  971
–	 lacunar-type  972
–	 popcorn variant  973	
reflux esophagitis  702
Reiter syndrome  315
renal cell carcinoma  738, 743
–	 chromophobe cell type  740
–	 clear cell variant  739
–	 papillary variant  740
–	 sarcomatoid differentiation, with  741
renal cells in urinary tract samples  809	
reporting
–	 breast, lesions in FNAB  7
–	 bronchoalveolar lavage  178
–	 thyroid lesions  329
respiratory syncytial virus  117
respiratory tract  105
–	 bronchoalveolar lavage (see: BAL)	
–	 ciliocytophthoria  110
–	 corpora amylacea  115
–	 cytopreparatory methods  107
–	 endometriosis  137
–	 infectious diseases  116
–	 inflammatory pseudotumor  137
–	 malignant lymphoid and myelogenic 	
tumors  147

–	 mucinous cystic lesions, benign  134
–	 mucus spheres  115
–	 mycoses, primary and opportunistic  117
–	 neuroendocrine tumors  149
–	 normal cytology of respiratory tract cell 
lining  109, 110

–	 preinvasive lesions  138
–	 pseudotumors  134
–	 pulmonary blastoma  147
–	 reactive/ regenerative cell changes  112, 
113, 114

–	 sample processing  107

–	 sampling modalities  108
–	 sarcoma/ malignant mesenchymal 	
lesions  147

–	 sarcomatoid carcinoma  147
–	 secondary tumors, metastatic and 	
invading  148

–	 tumorlet  151
–	 tumors, benign  134
–	 tumors, malignant  138
–	 viral infections  116
retention cyst
–	 pancreas  639
–	 salivary glands  406
reticulum cell  914
–	 interdigitating  914, 932	
retina
–	 metastases  543
–	 retinal pigment epithelium neoplasm  543
–	 retinoblastoma  543
–	 retinopathy, diabetic and proliferative  542
retroperitoneum  778
–	 malignant lymphoma  784
–	 metastases  785
–	 nonneoplastic lesions  779
–	 retroperitoneal lymph node 	
mycobacteriosis  780

–	 sampling and sample processing  778
–	 tumors  780
–	 –	 benign  781
–	 –	 germ cell tumors  784
–	 –	 sarcomas  782	
rhabdoid tumor, of renal origin  745
rhabdomyoma  1063
–	 adult-/ fetal-type  1064
rhabdomyosarcoma: alveolar, embryonal, 
pleomorphic  1096

–	 prostate  863
rheumatoid arthritis  315
rheumatoid serositis  246
rib puncture, unintentional  248
Richter’s syndrome  956
Riedel (chronic fibrotic) thyroiditis  338
Rosai-Dorfman disease,  in lymph nodes  932

S
salivary duct carcinoma  418
salivary glands  401
–	 additional analyses  403
–	 benign tumors  409
–	 carcinomas  414
–	 crystalloids  403
–	 cysts  405
–	 extravasation mucocele  407
–	 FNAB, particular technical aspects  402
–	 heterotopic salivary gland tissue  463
–	 HIV-related salivary gland lesions  408
–	 inflammation/ infections  407
–	 lipomatosis  407
–	 lymphoepithelial cyst  406
–	 lymphoepithelial-lymphoproliferative 
lesions and MALT lymphoma  409

–	 malignant lymphoma and myeloid 	
lesions  419

–	 malignant mesenchymal neoplasms  418
–	 metastases  420	
–	 minor salivary glands  402
–	 nonepithelial tumors  414
–	 normal cytology  404, 405
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–	 –	 major salivary glands  404
–	 –	 minor salivary glands  405
–	 necrotizing sialometaplasia  408
–	 oncocytic hyperplasia  407
–	 sialadenosis  407
sampling/ sample processing
–	 brush cytology  108, 300, 564, 633, 681, 
701, 800

–	 cell-block technique  5, 242, 327, 587, 634
–	 –	 effusions  242
–	 conventional smear (selected items)	
–	 –	 breast  4, 177
–	 –	 effusions  241
–	 –	 pancreas, aspirates and juice  633
–	 –	 thyroid  326
–	 curette technique  898
–	 duodenal secretion  633
–	 fine-needle aspiration 	
(see: fine-needle aspiration biopsy)

–	 imprints/ impression smear
–	 –	 nipple discharge  96 
–	 –	 ocular lesions  535
–	 –	 penis  898 
–	 liquid-based cytology/ cytocentri
fugation  4, 54, 205, 242, 587, 681, 734, 
898, 910

–	 –	 cerebrospinal fluid  492
–	 –	 fluid of extrahepatic bile ducts  681
–	 –	 kidney  734
–	 –	 lymph node  910
–	 –	 pancreas  634
–	 –	 thyroid  327
–	 membrane filter methods  492
–	 microbiopsy  565	
–	 native preparation (wet cover-slipped), 
synovial fluid  314

–	 pancreatic juice cytology, after secretin 
stimulation  633

–	 rapid staining  5, 177
–	 sanguineous aspirates/ hemolyzing 	
fixatives  327, 734, 779, 910

–	 “scouting needle” technique, breast  4
–	 scrape technique  535, 564, 898, 1025
–	 vitrectomy/ vitreous washing  536
–	 voided urine  800
–	 washing  108, 176, 177, 300, 536, 564, 
701, 800

–	 wireless capsule endoscopy, sampling 	
by means of  702	 	  

sarcoidosis
–	 breast  18
–	 cerebrospinal fluid  494
–	 lymph node  933
–	 mediastinum  111
–	 respiratory tract  111
–	 –	 bronchoalveolar lavage, findings in  179
–	 salivary glands	   408
sarcomatoid carcinoma
–	 penis  900
–	 prostate  865
schistosomiasis of the urinary tract  815
schwannoma	 	
–	 benign  781, 1064, 520	
–	 malignant  783, 1097
–	 –	 breast  68
–	 –	 retroperitoneum  783
sclerosing adenosis of the breast  22
“scouting needle” technique  4

scrape technique  535, 564, 898, 1025
sebaceous (lymph)adenoma of salivary 
glands  413

sebaceous carcinoma
–	 eyelid  545 
–	 salivary glands  418
sebaceous glands, cytology and 	
histology  1026 

secretin stimulation, in the context of 	
pancreatic juice cytology  633

secretory carcinoma of the breast  62
seminal vesicle
–	 prostate, in FNAB of  857
–	 urinary tract samples, cells in  809
seminoma/ germinoma  784
–	 mediastinum  214
–	 retroperitoneum  784
serous cystadenoma of pancreas  640
Sézary cells  967
sialadenitis
–	 acute  407
–	 chronic  407
–	 chronic sclerosing (Küttner tumor)  407
sialadenosis  407
silicone granuloma of the breast  20
silicosis (BAL)  185
skin and subcutis  1025
–	 benign skin/ subcutaneous lesions, 	
common and rare entities  1026, 1034

–	 malignant lymphoma  1033	
–	 normal cytology and histology of skin 	
and cutaneous appendages  1026

–	 particular skin lesions, diagnostic 	
dilemmas  1026, 1034

–	 sampling and sample processing  1025
–	 tumors
–	 –	 benign  1028
–	 –	 malignant  1028
–	 –	 –	 melanoma and its variants  1030
–	 viral infections  1028
small cell carcinoma, primary in
–	 pancreas  645
–	 prostate  863
–	 respiratory tract  144
–	 urinary tract  836
small-cell type melanoma  1032
small lymphocytic lymphoma/ 	
chronic lymphocytic leukemia  955

small round cell tumors  744
soft tissue lesions  1053
–	 benign and intermediate disorders 	
and tumors  1056

–	 fine-needle aspiration biopsy  1056, 1092
–	 sarcoma  1094, 1098
–	 –	 basic diagnostic approach  1093
–	 –	 grading  1093
solid pseudopapillary tumor of pancreas  642
sonography, in the evaluation of lymph 
nodes  909

sperms
–	 seminal vesicle aspirates, mature sperms 
in  857

–	 urinary tract samples, mature sperms 
in  809

spindle cell carcinoma  147
–	 squamous cell carcinoma, spindle cell 
type  1030

spindle cell lipoma  1058

spindle cell melanoma  1031
spleen, accessory intrapancreatic  647
sputum  108
squamous cell carcinoma
–	 basaloid variant
–	 –	 anal mucosa  711
–	 –	 penis  900
–	 common type, typical cytologic 	
features  568, 899, 1030 

–	 –	 breast  64
–	 –	 esophagus  704
–	 –	 pancreas  644
–	 –	 respiratory tract  139
–	  in situ, respiratory tract  138
–	  poorly differentiated
–	 –	 esophagus  704
–	 –	 respiratory tract  140
–	 –	 skin  1030
–	 –	 urinary tract  836
–	 small cell type	 	
–	 –	 respiratory tract  141
–	 –	 skin  1030
–	 spindle cell type  1030
–	 verrucous / well differentiated  1030
–	 –	 oral mucosa  568
–	 –	 penis  900	
–	 –	 urinary tract  835  
squamous metaplasia
–	 benign, appearance in
–	 –	 endometriosis  137, 302
–	 –	 mediastinal cysts  207
–	 –	 papillary tumors of the breast  24
–	 –	 prostate  854, 861
–	 –	 respiratory tract  112
–	 –	 salivary gland disorders  405, 407, 410, 

411, 412
–	 –	 thyroid cysts  338
–	 –	 urinary tract diverticulosis  812
–	 atypical
–	 –	 prostate  854
–	 –	 respiratory tract  112
starry-sky macrophage  914
steatosis, liver  588
storage of fluids
–	 bronchoalveolar lavage  177
–	 cyst fluid and effusions  241
–	 pancreatic juice  633
–	 urine, voided  800
–	 vitreous sample  536
stromal sarcoma of prostate  863
subareolar abscess  18
suture granuloma  18, 1027
sweat glands of the skin, cytology 	
and histology  1026

synovial fluid  314
–	 bursae  316
–	 crystal arthropathies  315
–	 ganglia  316
–	 inflammation/ infections  315
–	 native preparation, wet cover-slipped  314
–	 normal findings  314
–	 rheumatoid arthritis  315
–	 villonodular synovitis  315
synovial sarcoma  1098
systemic connective tissue disorders, 	
findings in BAL  182
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T
T-cell prolymphocytic leukemia  966
teratoma
–	 in the head and neck area  462
–	 mediastinal,cystic  207, 213
–	 retroperitoneum  785
testes, aspiration cytology  853
therapeutic effects on cells
–	 breast, radiation therapy  57
–	 papilla of Vater, thermal cautery  683 
–	 prostate, hormonal and/or radiation 	
therapy  860

–	 –	 grading of therapeutic response, 	
prognosis  861

–	 –	 regressive cell changes  861
–	 respiratory tract, chemotherapy or 	
irradiation  114

–	 urinary tract, therapeutic procedures 	
and instrumentation  811

thoracic duct cyst  208
thin layer preparation (see: sampling/ 	
sample processing, liquid-based cytology)

thymus gland  208
–	 normal thymus  208, 209
–	 –	 ectopic in the neck area  462
–	 thymic hyperplasia
–	 –	 true hyperplasia  209
–	 –	 lymphoid hyperplasia  209
–	 thymic carcinoid	   212
–	 thymic cyst  209
–	 –	 in the neck area  463
–	 thymolipoma  217
–	 thymoma(tumors of the thymic 	
epithelium)  209

–	 –	 additional analyses on tumors of thymic 
epithelium  211

–	 –	 common type thymoma  209
–	 –	 ectopic cervical thymoma  462
–	 –	 invasive thymoma  211
–	 –	 thymic carcinoma  211
thyroglossal duct cyst  461
thyroid  323
–	 adenomas  341
–	 –	 atypical adenoma  342
–	 ancillary studies  327
–	 biochemical assay, parathyroid hormone 
(thyroid vs parathyroid tissue)  338, 351

–	 carcinomas  342
–	 cysts  338
–	 ectopic thyroid tissue  462
–	 follicular neoplasia, benign and 	
malignant  340

–	 hyperplastic parenchymatous lesions 	
(goiter, thyroid hyperfunction)  339

–	 malignant lymphoma  349
–	 metastases  350
–	 oncocytic neoplasia, benign and 	
malignant  342

–	 rare thyroid neoplasms  348
–	 reporting system  329
–	 sampling and sample processing  326
–	 –	 aspiration techniques  325
–	 thyroiditis  336
–	 –	 acute suppurative  336
–	 –	 chronic fibrotic and granulomatous  338
–	 –	 chronic lymphocytic, Hashimoto 	

autoimmune  337
–	 –	 focal chronic lymphocytic  337

–	 –	 granulomatous, de Quervain  336
–	 –	 subacute lymphocytic  337
–	 –	 –	 postpartum
–	 –	 –	 sporadic form	
Tietze’s syndrome  27, 464
–	 supposed breast lesion  27
tingible-body cells  914
Toxoplasma gondii/ toxoplasmosis
–	 in cerebrospinal fluid  495
–	 lymph node  929
trachoma  538
transitional cell carcinoma
–	 in situ  833
–	 nonpapillary, invasive  835
–	 papillary  833
–	 –	 grade 1  834
–	 –	 grade 2  834
–	 –	 grade 3  835
–	 of prostate  862
–	 of renal pelvis, low and high grade 	
(vs renal cell neoplasm)  742

tuberculosis/ mycobacterial infection  116
–	 breast  18
–	 bronchoalveolar lavage, findings in  187
–	 cerebrospinal fluid, findings in  494
–	 kidney  735
–	 lymph node  928
–	 pancreas  638
–	 pleural effusion, findings in florid type 
tuberculosis  244

–	 prostate  855
–	 respiratory tract  116
–	 retroperitoneal lymph node 	
mycobacteriosis  780

–	 salivary glands  408
–	 synovial fluids, findings in  315
–	 urinary tract samples, findings in  814
tubular adenoma/ adenosis of the breast  22
tubular carcinoma of the breast  60
tumor grading
–	 breast carcinoma  7, 8
–	 non-Hodgkin lymphomas  952
–	 –	 follicular lymphoma  959
–	 papillary transitional cell carcinoma, 	
in urinary tract samples  833

–	 prostate, common adenocarcinoma 	
of acinar origin  858

–	 renal cell carcinoma  738
–	 soft tissue sarcomas  1093
tyrosine crystalloids  404

U
ulcerative colitis  709
undifferentiated pleomorphic sarcoma	
–	 with giant cells  1096
–	 high grade  1095
–	 with prominent inflammation  1096
undifferentiated pleomorphic sarcoma in 	
the retroperitoneum  783

urethra  830
–	 clear cell adenocarcinoma  830
–	 melanoma 830
–	 prostatic ductal adenocarcinoma  831
–	 washing after cystoprostatectomy  831
urinary tract (urethra, 	
see: separate index)  797

–	 ancillary studies  800

–	 –	 quantitative DNA cytometry  801
–	 benign urothelial and nonurothelial 	
disorders  812

–	 –	 ectopic prostatic tissue  813
–	 –	 fistulas  813
–	 –	 polyp with prostatic epithelium  813
–	 ileal bladder (urinary conduit)  800, 809
–	 inflammation/ infection  813
–	 –	 decoy cells, polyomavirus infection  814
–	 –	 malakoplakia  814
–	 intravesical Bacillus Calmette-Guerin 
therapy  814

–	 metastases/ urinary collecting system 	
invading neoplasia  836

–	 normal cytology (urothelial and 	
nonurothelial) and metaplasia  808

–	 reactive/ reparative atypia of urothelial 
cells  810

–	 sampling and sample processing  799, 800
–	 screening and tumor follow-up  799
–	 tumors
–	 –	 benign urothelial  812
–	 –	 benign nonurothelial  813
–	 –	 malignant and precancerous lesions  830
–	 –	 –	 bladder, ureter, renal pelvis  831
–	 –	 –	 rare nonurothelial primaries  837
urothelial carcinoma 	
(see: transitional cell carcinoma)

uvea, benign and malignant tumors  539
ultrasound-guided FNAB 	
(see: fine-needle aspiration biopsy)

V
villonodular synovitis, pigmented  315
viral meningoencephalitis, findings in 	
cerebrospinal fluid  494

vitrectomy/ vitreous washing  536
vitreous body  541
–	 asteroid hyalosis  542
–	 endophthalmitis  542
–	 fibrosis and granulomatosis  541
–	 hemorrhage  541
–	 malignant lymphoma  542
voided urine  800
von Brunn nests  812
von Meyenburg complex 	
(see: biliary microhamartoma)

W
Waldenström macroglobulinemia  956
Warthin tumor  411
washing sample
–	 bronchial system  108
–	 Douglas pouch and peritoneum  300
–	 gastrointestinal tract  701
–	 intraocular(vitreous body)  536
–	 lung, bronchoalveolar lavage  176, 177
–	 oral cavity, oropharynx  564
–	 urinary tract  800
–	 –	 urethral washing, after cysto

prostatectomy  831
wear-particle disease 
–	 mimicking subcutaneous groin 	
tumor  1035	 	

–	 synovial fluid, findings in  316
Welder’s lung  185
Wilms tumor  743
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X
xanthelasma  545
xanthogranulomatous inflammation
–	 cystitis  814
–	 prostatitis  855
–	 pyelonephritis  735

Y
yolk sac tumor (see: endodermal sinus tumor)

Z
Ziehl-Neelsen stain	
–	 in respiratory material  116
–	 in effusions  245
–	 in lymph node aspirates  928
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