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PREFACE

Since the first edition of Biopsy Interpretation of the Upper Aerodigestive 
Tract and Ear, there have been a number of advances in our understand-
ing of lesions of the tract. We have certainly come to better understand the 
role of human papillomavirus in upper aerodigestive tract squamous cell 
carcinoma and the various histologic morphologies that can be seen with 
this disease. We also now know some of the genetic abnormalities that can 
be seen with some previously described diseases (e.g., EWS translocations 
in hyalinizing clear cell carcinomas). We have endeavored to improve our 
descriptions of these lesions so that they can be readily diagnosed using 
the most modern techniques.

After publication of the first edition of this book, we also came to 
realize that some lesions we see with some frequency were not discussed. 
This occurred predominantly because we had decided that descriptions 
of the vast array of bone and odontogenic lesions that can be seen in 
the head and neck were beyond the scope of this book. Here, we have 
included some of the more common lesions that we see sampled as mass 
lesions of the tract (e.g., sinonasal ameloblastoma). Again, the discussion 
is limited to lesions sampled within the tract and does not include all the 
lesions that may present as primary gnathic lesions.

v
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PREFACE TO THE FIRST EDITION

Biopsy Interpretation of the Upper Aerodigestive Tract and Ear uses the 
most recent World Health Organization classification schema for tumors 
of the head and neck, soft tissues, and hematolymphoid tissues. Included 
are more than 300 color images in the text itself and an additional 350 
color images in the accompanying online image bank. Tables are included 
to assist the reader in working through differential diagnoses for biopsies 
taken at different sites and for biopsies showing nonspecific features.

As most of the neoplasms that we discuss are found throughout 
the head and neck region, we have structured the chapters dealing 
with neoplasia based on histologic types, for example, salivary gland–
type neoplasms and soft tissue tumors, rather than anatomic location. 
Nonneoplastic disease is discussed in chapters related specifically to site, 
for example, nonneoplastic diseases of the nasal cavity, paranasal sinuses, 
and nasopharynx. The separation of the numerous lesions that can be 
found throughout the area is not always perfect, however, and we have 
endeavored to best retain continuity based on diagnostic differential. 
Thus, nonneoplastic lymphoid proliferations are discussed in the chapter 
devoted to hematolymphoid tumors, rather than in the chapters devoted 
to nonneoplastic diseases.

Because of the complexity of the region, we are forced to exclude 
some lesions, namely, primary tumors of the bones of the head and neck 
and odontogenic lesions. Complete discussions of these would have 
exceeded the goals of this book and, likely, our page limit! This is espe-
cially true if one considers the amount of discussion that would be neces-
sary regarding radiology, since a detailed understanding of this is required 
for the interpretation of both bone and odontogenic lesions. We invite the 
readers to use other more exhaustive texts when faced with these lesions.

Finally, a text devoted to the pathology of the upper aerodiges-
tive tract could include most of the pathologic entities found throughout 
the body. Some very uncommon lesions are not discussed, and we ask for 
the readers’ patience if they find themselves faced with an upper aerodi-
gestive tract biopsy of an entity that we have not included.
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1

1

NORMAL ANATOMY 
AND HISTOLOGY

The upper aerodigestive tract and ear are unified by location and function. 
Because this region does not represent a single organ per se, a discussion 
of the anatomy and histology will be somewhat complicated. That said, 
an understanding of the two is essential for surgical pathologists as they 
struggle to interpret biopsies from these sites. The correct interpretation 
of lesional histology presupposes an understanding of normal histology. 
Furthermore, such an understanding also enhances one’s awareness of how 
certain lesions tend to occur throughout the system (e.g., squamous cell 
carcinoma and salivary gland–type neoplasms), while others only develop 
at specific sites (e.g., olfactory neuroblastoma and schneiderian papilloma).

THE NASAL CAVITY

The nasal cavity is bounded anteriorly by the external nares and pos-
teriorly by the nasal choana. It is composed of the left and right nares, 
which are separated by the nasal septum. The septum is both osseous 
and cartilaginous and is composed of the vomer (inferior and posterior), 
the ethmoid bone (superior), and septal cartilage (anterior). Laterally, 
the “scroll-shaped” superior, middle, and inferior turbinates or conchae 
are present. Openings to the paranasal sinuses are present laterally and 
include the openings to the sphenoid sinuses (located behind the superior 
turbinate), the frontal sinus ostia (located in the anterior region of the 
middle turbinate), the primary (and accessory) maxillary ostia (located 
in the hiatus semilunaris), and openings to the anterior, middle, and pos-
terior ethmoid air cells (located in the middle turbinate and behind the 
superior turbinate). The superior portion of the nasal cavity is bounded 
by the cribriform plate.

The vast majority of the nasal cavity is lined by ectodermally derived 
tissue.1 The most anterior mucosa, that of the vestibule, is lined by a 
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2 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

 keratinized, stratified squamous epithelium. This epithelium is continuous 
with that of the external nose and the mucosa includes adnexal structures 
such as hair follicles and sebaceous and sweat glands (Fig. 1.1). As one 
progresses posteriorly, this epithelium is replaced by nonkeratinizing 
squamous cells and ciliated columnar cells, with occasional mucous or 
goblet cells and intermediate cells (schneiderian mucosa) (Figs. 1.2–1.4). 
Seromucinous glands are present beneath the epithelium within a loose 
stroma. Occasional melanocytes may be present within the surface epithe-
lium or the underlying glands and may even be seen in the lamina propria 
overlying the septum and turbinates. At the lower, anterior septum, a 
small tubular sac lined by nonciliated columnar cells (the vestigial vom-
eronasal organ of Jacobson) may be seen.1 This organ is better developed 
in the more olfactory-inclined animals. Dense, muscular vascular tissue 
is present beneath the seromucinous glands and is sometimes noted to 
resemble erectile tissue (Fig. 1.5). Lymphatic channels, small nerves, and 
occasional, scattered inflammatory cells can also be present.

The cribriform plate, the medial superior turbinate, and the superior 
one-third of the nasal septum all may be lined by olfactory mucosa 
(Fig. 1.6). This specialized mucosa is composed of tall, eosinophilic 
sustentacular or supporting cells, elongated, ciliated olfactory neurons, 
and small basally located cells. The sustentacular cells can sometimes 
contain lipofuscin, which may give the area a yellow appearance, 
 clinically.2 Beneath the mucosa are serous glands (the glands of 
Bowman). Focally, olfactory mucosa may be intermixed and replaced by 
schneiderian mucosa.

FIGURE 1.1 Squamous mucosa of the nasal vestibule.
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NORMAL ANATOMY AND HISTOLOGY ——— 3 

FIGURE 1.2 Schneiderian mucosa with underlying seromucinous glands.

FIGURE 1.3 Schneiderian epithelium with mucous cells.
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4 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

FIGURE 1.4 Proximal schneiderian mucosa. The epithelium is comprised mostly of 
 ciliated, columnar cells.

FIGURE 1.5 Fibromuscular vascular tissue.
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NORMAL ANATOMY AND HISTOLOGY ——— 5 

THE PARANASAL SINUSES

The paranasal sinuses include the frontal, maxillary, sphenoid, and 
ethmoid sinuses. The ethmoid sinuses are composed of numerous 
( usually 3–18) ethmoid air sacs. Each of the sinuses is in communication 
with the nasal cavity and may be considered “diverticula” of the nasal 
cavity. They grow until adulthood and are usually somewhat asymmetrical 
in shape and size.

The paranasal sinuses are lined by ciliated columnar cells, with 
occasional mucinous cells (Fig. 1.7). These cells tend to be less tall than 
those of the nasal cavity and the mucosa is only half as thick as the nasal 
mucosa. Between the epithelium and the bone is only a thin layer of 
fibrous tissue. Seromucinous glands are rare and are present primarily 
near the ostia to the nasal cavity.

THE ORAL CAVITY

The mouth begins at the vermilion border of the lips. It is encircled by the 
hard and soft palates (superior), cheeks (lateral), and anterior two-thirds 
of the tongue and floor of the mouth (inferiorly). The posterior junction 
with the oropharynx (the fauces) is located superiorly at the posterior edge 
of the soft palate and uvula, laterally at the tonsillar pillars, and inferiorly 
at the circumvallate papillae of the tongue (the sulcus terminalis).

FIGURE 1.6 Olfactory epithelium (Balogh K, Pantanowitz L. Mouth, nose, and  paranasal 
sinuses. In: Mills SE, ed. Histology for Pathologists. 3rd ed. Philadelphia, PA:  Lippincott-
Williams & Wilkins; 2007:403–430.)
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6 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

Although there are some regional differences, the majority of the 
oral cavity is lined by a nonkeratinizing squamous epithelium (Fig. 1.8). 
Varying degrees of keratinization may be present overlying the gingiva 
and the hard palate as they are exposed to mastication. Melanocytes and 
Merkel cells may be present and, although they are difficult to identify, 
they are generally scattered throughout the oral mucosa. The tongue is 
lined by filiform, fungiform, foliate, and circumvallate papillae, which 

FIGURE 1.8 Squamous epithelium of the mouth.

FIGURE 1.7 Mucosa of the paranasal sinus.

10630_ch01_p001-017.indd   610630_ch01_p001-017.indd   6 02/05/12   10:09 AM02/05/12   10:09 AM



NORMAL ANATOMY AND HISTOLOGY ——— 7 

may have taste buds along the sides of their invaginations (Fig. 1.9). 
These are composed of gustatory, sustentacular, and basal cells akin to 
olfactory mucosa of the nasal cavity. Immediately beneath the  epithelium 
throughout the mouth is a basal lamina that is composed of type IV col-
lagen,  heparan sulfate, laminin, and enactin.2 Beneath the epithelium 
of the tongue, a small amount of loose connective tissue  overlies the 
 skeletal muscle (Fig. 1.10). The remainder of the oral cavity has promi-
nent seromucinous glands that may be especially prominent overlying the 

FIGURE 1.10 Squamous mucosa of the tongue with underlying skeletal muscle.

FIGURE 1.9 Circumvallate papillae are sometimes sampled with  so-called blind biopsies of 
the base of the tongue. Taste buds can be seen extending through the squamous  epithelium.
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8 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

hard palate (Fig. 1.11). The proportion of mucous to serous glands varies 
throughout the mouth. Surrounding these glands is the dense and loose 
connective tissue lamina propria and  submucosa. Adipose tissue is some-
times seen within the submucosa. In the region of the retromolar trigone, 
nests of nonkeratinizing squamous cells (the organ of Chievitz) may be 
found within the stroma (Fig. 1.12).2 It is important that these are not 
confused with invasive malignancy.

FIGURE 1.11 Palate mucosa with abundant seromucinous glands.

FIGURE 1.12 Organ of Chievitz.
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NORMAL ANATOMY AND HISTOLOGY ——— 9 

THE PHARYNX

The pharynx includes the nasopharynx, oropharynx, and hypopharynx. 
The nasopharynx extends from its border with the nasal cavity at the nasal 
choana to its border with the oropharynx at the soft palate. The roof and 
posterior wall are arch shaped and lie just beneath the base of the skull. 
The oropharynx is bordered by the nasopharynx at the soft palate, the oral 
cavity at the fauces, and the hypopharynx at the upper edge of the epi-
glottis. The hypopharynx includes the pyriform sinuses and borders with 
the larynx at the aryepiglottic folds. Inferiorly, it joins with the uppermost 
portion of the esophagus.

The eustachian tubes open into the posterior–lateral nasopharynx 
anterior to a small depression called the pharyngeal recess or fossa of 
Rosenmüller. Waldeyer’s ring of pharyngeal lymphoid tissue includes the 
pharyngeal tonsils or adenoids located in the superior nasopharynx, the 
palatine tonsils located laterally at the border of the oropharynx and oral 
cavity, and the lingual tonsils located in the base of the tongue.

The nasopharynx is lined by ciliated respiratory epithelium and 
stratified squamous epithelium that cover the lower portions of the 
nasopharynx. The junction between these often appears metaplastic. 
Within tonsillar tissue, the epithelium becomes extremely convoluted as 
it extends into the tonsillar crypts. It is surrounded throughout by dense 
lymphoid tissue with numerous germinal centers (Figs. 1.13 and 1.14). 
Numerous lymphocytes can be seen extending into the  epithelium. Because 
of the convolutions, occasional groups of epithelia will appear as “islands” 

FIGURE 1.13 Nasopharyngeal tonsil with respiratory-type epithelium.
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10 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

surrounded by lymphocytes. Often, keratinization and squamous pearl 
formation may be present, with abundant debris (e-Fig. 1.1). Although 
most lymphoid tissue is present within the tonsils, other areas throughout 
the pharynx will normally contain at least some lymphoid tissue. This is 
especially true in the areas surrounding the openings to the eustachian 
tubes. It is important to note that the irregular and thin nonkeratinized 
squamous epithelium of the oropharynx is often immunoreactive with 
antibodies to p16 so as not to confuse this normal finding with human 
papillomavirus–related neoplasia (Fig. 1.15).

Seromucinous glands are present within the lamina propria through-
out the nasopharynx. Some epithelial cells may appear large and eosino-
philic, especially in older individuals (oncocytic metaplasia).3 At the 
roof of the nasopharynx, epithelial remnants of Rathke’s pouch may be 
observed within the deep mucosa or within the underlying periosteum.3 
Remnants of pharyngeal bursa may also be identified in the superior naso-
pharynx.

Nonkeratinizing, stratified squamous epithelium lines the nontonsil-
lar tissue of the oropharynx and hypopharynx. Seromucinous glands are 
abundant throughout its lamina propria. Occasional lymphoid aggregates 
may be seen.

THE LARYNX

The larynx is a complex structure that is bordered superiorly by the 
hypopharynx at the tip of the epiglottis and the aryepiglottic folds and 
inferiorly by the trachea, which begins at the inferior margin of the cricoid 

FIGURE 1.14 Oropharyngeal tonsil with squamous epithelium.
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NORMAL ANATOMY AND HISTOLOGY ——— 11 

cartilage. Anteriorly, the larynx merges with soft tissues of the subcutane-
ous neck and is considered to contain the thyroid and cricoid cartilages 
and the thyrohyoid and cricothyroid membranes. Posteriorly, the larynx 
merges with the submucosal tissues of the hypopharynx and esophagus 
and is considered to contain the posterior portion of the cricoid cartilage 
and the arytenoids. The cricoid, thyroid, and arytenoid cartilages are 
hyaline cartilage and ossify in adulthood. Other cartilages of the larynx 
do not ossify.

Traditionally, the larynx is divided into the supraglottis, glottis, and 
subglottis. The supraglottis is considered the larynx above the superior 
edge of the true vocal cord. The false cords and laryngeal ventricles are 
thus considered part of the supraglottis. The glottis consists of the true 
vocal cords and the anterior and the so-called posterior commissure. The 
subglottis extends from the inferior portion of the true vocal cords to 
the trachea.

The newborn’s larynx is lined by a ciliated respiratory epithelium in 
all areas except at the true vocal cords, where it is lined by nonkeratiniz-
ing stratified squamous epithelium.3 In adults, the posterior epiglottis and 
portions of the supraglottis and subglottis will have patchy areas of squa-
mous epithelium (Fig. 1.16). In smokers, the entire larynx may be lined 
by squamous epithelium.3 The ciliated cells may appear tall, with loss of 
nuclear polarity, and thus pseudostratified or may appear more cuboidal. 

FIGURE 1.15 Normal crypt epithelium of the oropharyngeal tonsil is often immunoreactive 
with antibodies to p16.
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12 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

FIGURE 1.16 Squamous epithelium overlying the epiglottis.

FIGURE 1.17 “Transitional” epithelium of the larynx.

Intervening mucinous cells or goblet cells can vary in their numbers. The 
transition between ciliated and squamous cells may be abrupt or may 
show a transitional metaplastic appearance (Fig. 1.17).

The squamous epithelium of the larynx may vary in thickness but 
should mature normally. Mitotic figures should be located only in the 
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NORMAL ANATOMY AND HISTOLOGY ——— 13 

basal cell layer. Keratosis is not normally present. Occasional, scattered 
melanocytes may be present.

Aside from the true vocal cords, seromucinous glands are  present 
throughout the lamina propria of the larynx (Fig. 1.18). They empty onto 
the surface via ducts lined by ciliated, columnar cells. Squamous meta-
plasia may be present throughout the glands and should not be confused 
with neoplasia. The lamina propria of the true vocal cords is composed 
of loose, fibromyxoid connective tissue that overlies the vocal cord liga-
ments. Vascular and lymphatic channels tend to be sparser in this area 
than they are in the remaining larynx. It should be noted that at the pos-
terior portion of the true vocal cord there is a well-circumscribed, elasto-
chondroid nodule, the vocal process of the arytenoid cartilage (Fig. 1.19).3 
This should not be confused with a chondroid neoplasm. Also, the larynx 
contains two pairs of paraganglia, which may be inadvertently sampled at 
biopsy and should not be confused with  neoplasms (e-Fig. 1.2).

FIGURE 1.18 The vocal cords (note the absence of seromucinous glands within the 
true cord).
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14 –––––– BIOPSY INTERPRETATION OF THE UPPER AERODIGESTIVE TRACT AND EAR

THE EAR

The ear is anatomically divided into the external, middle, and inner ear 
(Fig. 1.20). The external ear includes the auricle or pinna and the exter-
nal auditory meatus and canal. It ends at the tympanic membrane, which 
separates it from the middle ear. The auricle is structurally formed by the 
underlying cartilage that extends into and partially encircles the outer 
one-third of the external auditory canal. Only a small portion of the 
superior and posterior canal is devoid of cartilage and is underlain with 
dense fibrous tissue instead.4,5 The remaining external canal is encircled 
by bone.

The middle ear lies between the tympanic membrane, the inner ear, 
and the nasopharynx. It includes the malleus, incus, and stapes (the three 
ossicles) and the tympanic cavity, the eustachian tube, the epitympanic 
recess, and the mastoid cavity. The malleus attaches to the tympanic mem-
brane and is then connected via the incus and stapes to the fenestra ves-
tibuli. The epitympanic recess then extends superiorly and posteriorly and 
is in continuity posteriorly with the mastoid antrum and air cells located 
in the petrous portion of the temporal bone. The eustachian tube extends 
from the tympanic cavity to the posterior–lateral nasopharynx.

The external ear is covered with skin, a keratinized, stratified squa-
mous epithelium, and underlying dermis replete with hair follicles, seba-
ceous glands, sweat glands, and apocrine (ceruminous) glands. Adipose 
tissue is present only within the lobe. The remaining auricle has cartilagi-
nous tissue juxtaposed with the overlying dermis. Skin extends into the 
external auditory canal, with adnexal structures located primarily in the 

FIGURE 1.19 Elastochondroid nodule of the true vocal cord.
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FIGURE 1.20 Anatomy of the ear (From Michaels L. The ear. In: Sternberg SS, ed. 
Histology for Pathologists. 2nd ed. Philadelphia, PA: Lippincott–Raven; 1997:337–366, 
with permission.)

outer one-third of the canal. Lobules of ceruminous glands are present 
within the external canal and closely resemble apocrine glands (Fig. 1.21, 
e-Fig. 1.3). They have an inner layer of eosinophilic, secretory cells that 
have abundant cytoplasm and yellow pigment granules. These cells often 
have apocrine snouts at their luminal surface and small, bland nuclei. 
An outer layer of spindled myoepithelial cells is also present. The glands 
empty via ducts into hair follicles.

The tympanic membrane separates the external ear from the middle 
ear. Externally, it is covered by keratinizing, stratified squamous epi-
thelium, and internally, it is covered by a single layer of cuboidal cells 
(Fig. 1.22). Underlying the epithelia are multiple layers of dense connec-
tive tissue.

The eustachian tube is lined by a single layer of pseudostratified, 
ciliated columnar cells with intermixed goblet cells. The tympanic cavity 
has a variable amount of respiratory epithelium admixed with a simple 
squamous and cuboidal lining. The simple cuboidal cells cover the epi-
tympanic recess, ossicles, and mastoid air cells. Underlying the epithelia 
of the middle ear is fibrous tissue with occasional small vessels and nerves. 
Seromucinous glands and lymphoid tissue (Gerlach’s tubal tonsil) are 
also present.
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The histology of the inner ear is extremely complicated and a 
detailed description is beyond the scope of this chapter. The inner ear 
is surrounded by the otic capsule, which is composed predominately of 
dense, somewhat unique-appearing bone.4,5 Its inner surface is lined by 
the periosteum. Both the seventh and eighth cranial nerves involve this 
area and small paraganglia are present (jugular and tympanic paraganglia). 

FIGURE 1.22 The tympanic membrane.

FIGURE 1.21 External auditory canal with ceruminous glands.
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The utricle and saccule are linked to the endolymphatic sac and duct, 
which are lined by a single layer of cuboidal and tall, papillary epithelium, 
respectively. The cochlea and vestibular structures are not discussed here 
and are fortunately not often sampled by biopsy. A detailed description 
may be found elsewhere.5
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2

Benign Squamous 
Proliferations and Neoplasms

Most neoplasia of the upper aerodigestive tract shows squamous differen-
tiation. Clinically, squamous lesions may be single or multifocal, benign, 
aggressive, or malignant. Risk factors for the diseases overlap, as do clini-
copathologic features, and the definitive diagnosis of some lesions may be 
extremely difficult, especially with small biopsy specimens. This chapter 
discusses benign squamous proliferations and neoplasms as they occur 
throughout the upper aerodigestive tract, with further discussion of some 
distinct clinicopathologic entities.

Papillomas

Unifocal and multifocal squamous papillomas occur throughout the 
upper aerodigestive tract, from the nasal vestibule, to the oral cavity, 
to the larynx. They can develop at any age, but often occur in children 
and young to middle-aged adults, possibly reflecting a relationship with 
exposure to human papillomavirus (HPV). Some lesions may be dis-
tinguished as condylomas or verrucae when they are caused by HPV; 
however, such distinction is usually not necessary, and unequivocal 
infection is rarely demonstrated. It should be noted that although koilo-
cytic change may be helpful for identifying lesions induced by HPV, 
the appearance of an HPV-associated viral cytopathic effect is also not 
entirely specific. True HPV-induced lesions are often multiple and are 
more common in individuals infected with human immunodeficiency 
virus (HIV) or who are otherwise immunosuppressed. While most pap-
illomas are not considered to be at risk for malignant transformation 
and do not show dysplastic changes, lesions in immunocompromised 
patients may show dysplasia and may be at increased risk for malignant 
transformation.

Grossly, these lesions are exophytic and may vary considerably in size. 
A rough, warty appearance may be noted. Histologically, the squamous 
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epithelium is thickened and covers papillary cores of stromal tissue 
(Fig. 2.1, e-Fig. 2.1).1 Keratinization may be present and the granular cell 
layer may appear thickened (Fig. 2.2). The stratified squamous epithelium 
usually shows normal maturation with limited, if any, atypia. Mitotic figures 
should be located in or immediately above the basal layer of the epithelium, 
and some degree of chronic inflammation may be present, especially within 
the stroma at the base of the lesions (e-Fig. 2.2). The stroma of papillomas 
of the nasal vestibule will contain skin appendages.2 Many lesions have 
broader bases with more rounded surfaces and less keratinization and thus 
appear similar to condylomata of the cervix, replete with focal koilocytic 
change (Fig. 2.3).

Benign squamous papillomas must be distinguished from malig-
nant or premalignant diseases such as verrucous carcinoma or verrucous 
hyperplasia (see Chapters 3 and 4). Patients with verrucous carcinoma 
or verrucous hyperplasia are older and will usually have a long history 
of tobacco use. Neither verrucous carcinoma nor verrucous hyperplasia 
generally appears as discrete polypoid masses, and verrucous carcinoma 
is a destructive lesion that infiltrates the underlying stroma in a pushing 
manner. As mentioned, squamous papillomas of the upper aerodiges-
tive tract appear less verrucoid than typical skin lesions and more like 
condylomata.

A particular lesion of the oral cavity, focal epithelial hyperplasia, 
arises more commonly in children and young adults and tends to be more 
common in certain geographic locations and in certain ethnicities.3 These 
lesions are benign and regress as patients age. Numerous small, slightly 

FIGURE 2.1  Squamous papilloma of the palate.
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FIGURE 2.2  Keratinization and thickened granular cell layer in a squamous papilloma.

FIGURE 2.3  Koilocytes in a papilloma.
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raised, pink papules are seen grossly, which may become confluent. 
Histologically, there is squamous hyperplasia, usually devoid of papillary 
architecture. Koilocytes are readily identified and the clumped chromatin 
may sometimes appear similar to mitotic figures (mitosoid bodies).

Laryngeal Papillomas and Papillomatosis

Squamous papillomas of the larynx are categorized according to their 
number (solitary or multiple) and the age of the patient affected (juvenile 
or adult).4,5 Most laryngeal papillomatosis occurs in younger patients. 
The lesions are usually located in the region of the true vocal cords; how-
ever, they may be found throughout the larynx and even throughout the 
oropharynx and trachea.4 They often recur after resection and may cause 
airway obstruction. The juvenile lesions and some of the adult ones are 
related to infection of the mucosa with HPV types 6 and 11.4 In cases 
of juvenile papillomatosis, it is thought that infection occurs at birth, 
whereas in adults, it is believed that the infection develops at a later age.4

Grossly, the lesions are variably sized but are usually smaller than a 
centimeter in greatest dimension. Histologically, these lesions are charac-
terized by a branched fibrovascular core, covered with maturing stratified 
squamous epithelium (Fig. 2.4, e-Fig. 2.3).4 Keratosis is generally not seen. 
Intraepithelial dysplasia is infrequent but has been noted, and severe or 
full-thickness dysplasia is very uncommon and should suggest a diagnosis 
of papillary carcinoma (Fig. 2.5).6 Koilocytic change may be seen. Rare 
examples of extremely well-differentiated squamous cell carcinoma arising 
in patients with laryngeal papillomatosis have been recorded.7,8

FIGURE 2.4  Laryngeal papillomas.
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The differential diagnosis should include other squamoproliferative 
lesions, especially squamous cell carcinoma. Some laryngeal papillomas in 
older individuals may be very difficult to distinguish from papillary squa-
mous cell carcinomas or verrucous carcinomas. In general, these carcinomas 
are clinically destructive and will show clear-cut invasion. Unfortunately, 
helpful clinical history is often not provided, and invasion may be difficult 
to assess with small biopsy specimens. Papillary squamous cell carcinoma 
should show full-thickness cytologic atypia; however, as was mentioned, 
laryngeal papillomas may also show cytologic atypia. For this reason, clini-
cal follow-up and complete excision are recommended for any adult with a 
solitary papillary lesion that shows any degree of atypia. Verrucous carcino-
mas will not, by definition, show more than mild cytologic atypia and should 
show keratinization. They should not be diagnosed if the base of the lesion 
cannot be assessed on biopsy to verify destructive invasion.

Sinonasal (Schneiderian) Papillomas

Sinonasal or schneiderian papillomas arise almost exclusively within 
the nasal cavity and paranasal sinuses from the ectodermally derived 
ciliated columnar epithelium that lines these surfaces; they arise rarely 
at other sites.9,10 They occur in middle-aged individuals and are at least 
twice as common in men as in women.10,11 They are classified according 
to their growth pattern (exophytic/fungiform vs. endophytic/inverted) 
and by their epithelial cell type (squamous vs. oncocytic/cylindrical cell), 
although some lesions may show combined features.10-12 Most develop 
within the nasal cavity proper or maxillary sinus (Table 2.1).

FIGURE 2.5  Mild to moderate squamous dysplasia in a laryngeal papilloma.
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Exophytic or fungiform sinonasal papillomas are polypoid growth 
that almost always originates from the nasal septum.10,13 The patients are 
more often men who tend to be somewhat younger than those with other 
types of sinonasal papillomas. The lesions are more often associated with 
detectable HPV than the other types of schneiderian papillomas and are 
much less likely to be associated with malignancy.14

Grossly, fungiform papillomas are pink-tan, somewhat firm, and 
structurally complex. Histologically, they have numerous papillary fronds 
that are covered by a stratified typically nonkeratinizing squamous epitheli-
um that may contain occasional ciliated and mucinous cells (Fig. 2.6, e-Fig. 
2.4).10,11 Larger, cystic, mucous-filled spaces may also be seen throughout 
the epithelium (e-Fig. 2.5).11 Nuclear and cytologic atypia are rarely pres-
ent, and mitotic figures are almost always located at or near the basal layer. 
Acute inflammation may be seen throughout the epithelium and “microab-
scesses” may be present (e-Fig. 2.6). Surface keratinization is rarely present. 
The stroma often contains some degree of chronic inflammation.

The differential diagnosis of fungiform papillomas, either sampled 
by biopsy or resection, often includes papillary squamous cell carcinoma. 
Papillary squamous cell carcinomas, as discussed later, are covered with 
a dysplastic squamous epithelium that appears similar to high-grade 
intraepithelial lesions of the cervix. Papillary squamous cell carcinomas 

TABLE 2.1  Schneiderian Papillomas

Lesion
Exophytic 
Papilloma Inverted Papilloma Oncocytic Papilloma

Clinical More common in 
men who are 
younger than 
those with other 
schneiderian 
papillomas. The 
nasal septum is 
usually involved.

Lateral nasal wall or 
paranasal sinuses. 
Occasionally 
associated with 
invasive squamous 
cell carcinomas. 

Equally common in 
men and women. 
Lateral nasal 
wall or paranasal 
sinuses. Sometimes 
associated with 
squamous cell 
carcinoma or 
“mucoepidermoid 
carcinoma.”

Histology Exophytic. 
Squamous 
epithelium 
with occasional 
mucus-filled 
cysts. Dysplasia 
is uncommon. 
Generally not 
keratinized.

Like exophytic 
variety except 
with numerous 
endophytic 
invaginations. 
Atypia and 
dysplasia more 
frequent but still 
uncommon.

Endophytic and 
exophytic. Lined 
by oncocytic 
epithelium 
with numerous, 
intraepithelial 
mucinous cysts.
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are often diffusely p16 immunoreactive and are associated with high-
risk HPV that can be demonstrated by in situ hybridization.15 Dermally 
derived papillomas of the nasal vestibule can be distinguished by their 
keratinization and lack of mucinous and ciliated cells.

Endophytic or inverted sinonasal papillomas are somewhat more 
common than the exophytic or fungiform variant. They most commonly 
involve the lateral nasal wall or the paranasal sinuses, either primarily or 
secondarily, but may arise from any portion of the nasal cavity including 
the septum.10,16 They are almost always unilateral. Unlike fungiform or 
exophytic sinonasal papillomas, these lesions are associated with invasive 
squamous cell carcinoma in up to 5% to 10% of cases.10 Rarely, they may 
be associated with other malignancies, such as mucoepidermoid carcino-
ma or even malignant melanoma or yolk sac tumor (Fig. 2.7).17 Clinically, 
they usually present as bulging, wrinkled, or “cerebriform” masses, causing 
nasal obstruction. Recurrence is common following inadequate surgery.

Histologically, inverted sinonasal papillomas consist of a fibromyx-
oid stroma containing numerous twisting ducts lined by nonkeratinizing 
stratified squamous epithelium with acute inflammation, mucinous cells, 
and occasional mucinous cysts (Fig. 2.8, e-Fig. 2.7).10,16 The squamous 
epithelium is often covered by a surface layer of columnar, ciliated 
cells. As many of the ducts are cut in cross section, they will appear as 
sharply demarcated nests within the stroma, with maturing cells toward 
the center of the nests. Even here, the central (surface) cells of the nests 
generally consist of intact ciliated or squamous epithelium (e-Fig. 2.8). 
Keratinization is usually absent and, if seen, should be present only on the 
surface of the lesions. Nuclear atypia may be present but is usually limited, 

FIGURE 2.6  Fragments of an exophytic schneiderian papilloma.
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FIGURE 2.7  A yolk sac tumor that was associated with an endophytic schneiderian 
papilloma.

FIGURE 2.8  Schneiderian papilloma with endophytic growth.
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and mitotic figures are generally located at the base of the epithelium. 
Stromal chronic inflammation is usually present to some degree.

Especially with small biopsy specimens, these lesions may be dif-
ficult to distinguish from invasive squamous cell carcinomas. Certainly, 
the underlying squamous cell carcinoma can never be entirely excluded 
on small biopsy. Inverted papillomas should not have marked atypia or 
atypical mitotic figures. Although the lesions may be locally aggressive, 
they should not have single-cell infiltration or irregular nests of squamous 
epithelium. Instead, the nests should always have rounded and smooth 
contours.

Oncocytic schneiderian papillomas constitute only approximately 
5% of all sinonasal papillomas.10,18 These lesions are unilateral, usually 
involve the paranasal sinuses or lateral nasal cavity, and are both exophyt-
ic and endophytic.10 They occur in slightly older patients, usually over 50 
years, and develop with equal frequency in men and women. Up to 20% 
of these neoplasms may be associated with invasive squamous cell car-
cinoma or “mucoepidermoid carcinoma” (Fig. 2.9).18-20 As with inverted 
papillomas, the neoplasms frequently recur after inadequate removal.

These tumors are defined histologically, as their epithelium is 
composed of cells with a more oncocytic than squamous appearance 

FIGURE 2.9  This invasive malignancy has features of mucoepidermoid carcinoma and 
was associated with an oncocytic schneiderian papilloma.
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(Fig.  2.10, e-Fig. 2.9).10,18 Fibrovascular cores are covered by multiple 
layers of large, distinct, somewhat columnar cells that have abundant, 
finely granular, eosinophilic cytoplasm due to the presence of large num-
bers of mitochondria. Cilia may sometimes be identified. The nuclei are 
uniform and mostly devoid of atypia. The underlying stroma will contain 
chronic inflammation and rounded nests and invaginations of neoplastic 
cells akin to those seen with inverted papillomas, except that the nests will 
be lined by oncocytes. Within the epithelium, numerous mucinous cells 
and small mucinous cysts are usually seen (e-Fig. 2.10).

Neoplastic Mimics

There are a few reactive squamous proliferations that can mimic benign 
and malignant squamous neoplasia, and all pathologists should be aware 
of these potential pitfalls. Included in this group are pseudoepithelioma-
tous hyperplasia and necrotizing sialometaplasia, both of which may be 
encountered throughout the upper aerodigestive tract (Table 2.2).

Pseudoepitheliomatous Hyperplasia

Pseudoepitheliomatous hyperplasia is a reactive proliferation of the squa-
mous epithelium that can occur throughout the body. It may be associated 
with a wide variety of neoplastic or inflammatory conditions but is espe-
cially noted with granular cell tumors.21 Histologically, it is characterized 
by downgrowth of the squamous epithelium into the underlying stroma, 

FIGURE 2.10  Oncocytic schneiderian papilloma.
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generally with quite elongated and jagged rete (Fig. 2.11, e-Fig. 2.11). The 
bases of the lesions may sometimes be very complex and infiltrative in 
appearance. Although some mild architectural and cytologic disturbance 
may be present with focal abrupt keratinization and mild cytologic atypia, 
individual cell dyskeratosis and marked cytologic atypia should not be 
seen (e-Fig. 2.12). Occasional cases may be very difficult to distinguish 
from invasive, well-differentiated squamous cell carcinoma, especially as 
underlying lesions may not be sampled. Some authors have suggested the 
use of immunostains for p53 or other proteins in such cases; however, 
prudence is usually the best approach, and the diagnosis of invasive squa-
mous cell carcinoma should be made only when other conditions can be 
definitely excluded.21 Descriptive diagnoses, such as “atypical squamous 
proliferation,” may be justified in some cases.

Necrotizing Sialometaplasia

Necrotizing sialometaplasia may involve any portion of the upper aerodi-
gestive tract, as it is a metaplastic condition of seromucinous or salivary 
glands.22,23 It can develop spontaneously; however, it is most often seen 

TABLE 2.2  Clinicopathologic Features of Mimics of Squamous Cell 
Carcinoma and Some Mimics

Lesion
Pseudoepitheliomatous 
Hyperplasia

Necrotizing 
Sialometaplasia

Squamous Cell 
Carcinoma

Clinical May be seen  
throughout the  
upper aerodigestive 
tract and is 
associated with 
neoplastic or 
inflammatory  
lesions.

May be seen 
throughout 
the upper 
aerodigestive 
tract and is 
often related to 
previous therapy 
to the area.

May be seen 
throughout 
the upper 
aerodigestive 
tract.

Histology Hyperplastic 
downgrowth of 
the squamous 
epithelium with 
irregular rete. Severe 
cytologic atypia and 
dyskeratosis should 
not be seen. 

Squamous 
metaplasia and 
necrosis of the 
seromucinous 
glands. Retains 
a lobular 
architecture. 
May have 
some cytologic 
atypia. Should 
have intact 
myoepithelial 
layer.

Infiltrative, 
irregular nests 
of squamous 
cells devoid 
of a lobular 
architecture, 
usually with 
malignant 
cytologic 
atypia.

10630_ch02_p018-031.indd   28 27/04/12   12:25 PM



Benign Squamous Proliferations and Neoplasms  ———  29 

following previous injury or therapy and may be secondary to vascular 
compromise. Thus, it is not an uncommon finding in patients with upper 
aerodigestive tract tumors who undergo radiation therapy prior to sur-
gery. Histologically, it is characterized by a mix of necrotic seromucinous 
glands and glands that have undergone squamous metaplasia (Fig. 2.12, 
e-Fig. 2.13). Abundant reactive changes and chronic inflammation may 

FIGURE 2.11  Pseudoepitheliomatous hyperplasia.

FIGURE 2.12  Necrotizing sialometaplasia.
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be present together with some degree of cytologic atypia. The nests of 
squamous epithelium maintain a lobular architecture, however, and 
nonmetaplastic seromucinous glands can often be identified within or at 
the periphery of these lesions. This is an especially difficult diagnosis to 
make based on small biopsy specimens or at the time of frozen section. As 
with pseudoepitheliomatous hyperplasia, prudence is recommended, and 
descriptive diagnoses should be used when definitive diagnoses cannot 
be rendered. p63 or smooth muscle actin immunostaining may be helpful 
with some cases, as demonstration of a myoepithelial layer would help to 
exclude an infiltrating squamous cell or mucoepidermoid carcinoma.24,25 
Markers of neoplasia, such as p53 immunostain, are also potentially of 
use, as sialometaplasia will not show abnormal expression.
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PRECURSOR LESIONS OF 
SQUAMOUS CELL CARCINOMA

Most anatomic pathologists are familiar with a multihit model for the 
development of epithelial malignancies. As such, they are accustomed 
to diagnosing noninvasive epithelial precursors at a number of anatomic 
sites. The best studied model for the neogenesis of squamous cell carci-
noma is the uterine cervix, and most anatomic pathologists are well versed 
in diagnosing squamous intraepithelial lesions in this location.

There is also abundant evidence that squamous cell carcinoma of the 
upper aerodigestive tract develops through worsening intraepithelial neopla-
sia. Clinically, precursor lesions may appear white or red (or speckled) and 
are termed, respectively, leukoplakia or erythroplakia. These clinical designa-
tions do not directly correspond to definitive histologic diagnoses, although 
speckled and red lesions (erythroplakia) are more likely to show significant 
squamous dysplasia and be associated with concurrent or subsequent squa-
mous cell carcinoma.1-3 The data regarding the risk of these lesions progress-
ing to invasive malignancy are varied (Table 3.1), although worsening degrees 
of dysplasia are associated with greater risks in most studies.3-18

Unlike in the cervix, where high-risk human papillomavirus (HPV) 
infection causes the vast majority of intraepithelial lesions, there are a 
myriad of causes of upper aerodigestive tract squamous intraepithelial 
lesions, and HPV is involved in the development of only a minority of 
cases.19 In addition, cervical dysplasias arise from a histologically distinct 
transformation zone that does not have an equivalent in the aerodigestive 
tract. Thus, the histologic features of most squamous dysplasias of the upper 
aerodigestive tract are not identical to those of the cervix, although obvious 
similarities exist. Undoubtedly, there is a complete spectrum of histologic 
changes that can be seen between the normal squamous  epithelium of the 
upper aerodigestive tract and squamous cell carcinoma. How many lines 
one wishes to draw through this continuum is subjective. For the purpose of 
this chapter, we shall use the 2005 WHO classification system (Table 3.2), 
although we believe a five-tiered system may, among other things, lead to 
some considerable difficulties with diagnostic reproducibility.20 
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TABLE 3.2 WHO Classification of Precursor Lesions of Squamous 
Cell Carcinoma

WHO Classification Histology

Hyperplasia Thickened epithelium due to increased cell numbers. 
Normal maturation with no cytologic atypia.

Mild dysplasia Lack of cellular maturation within the lower one-
third of the epithelium. Cytologic atypia, generally 
mild and confined to the lower one-third of the 
epithelium.

Moderate dysplasia Architectural disturbance in the lower two-thirds of 
the squamous epithelium with moderate but not 
severe cytologic atypia.

Severe dysplasia Architectural disturbance extending into the upper 
one-third of the epithelium with severe cytologic 
atypia or severe cytologic atypia with any degree 
of architectural abnormality.

Carcinoma in situ Full-thickness architectural disturbance with severe 
cytologic atypia.

TABLE 3.1 Risk for the Development of Squamous Cell Carcinoma 
of the Upper Aerodigestive Tract from Various Precursor Lesions

Study 
(Reference) Location

Leukoplakia 
(Overall)

Dysplasia 
(Overall)

Mild 
Dysplasia

Moderate 
Dysplasia

Severe 
Dysplasia

 3 Oral 45/257 8/22 — — —

 4 Larynx 5/116 — — — —

 5 Oral 4% — — — —

 6 Oral 11/248 — — — —

 7 Oral 7/117 — — — —

 8 Oral 1/117 — — — —

 9 Oral — 9/68 1/13 3/43 5/12

10 Oral 0.13% — — — —

11 Oral — 7/107 — — —

12 Oral 40/670 9/68 — — —

13 Larynx 3/92 — — — —

14 Larynx 13/55 5/12 — — —

16 Oral — 5/37 1/12 3/18 1/7

17 Oral 20/166 12/55 1/8 11/47

18 Oral 11/311 — — — —
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WHO CLASSIFICATION SCHEME

The current WHO classification scheme uses two histologic parameters 
for the diagnosis of squamous precursor lesions of the upper aerodigestive 
tract, architectural and cytologic atypia (Table 3.3). As was mentioned, 
although there are some similarities with squamous intraepithelial neo-
plasia of the cervix, the two are not usually identical. Indeed, evidence 
suggests that intraepithelial neoplasia of the upper aerodigestive tract may 
appear different depending upon its pathogenesis.21 This is akin to squa-
mous intraepithelial neoplasia of the vulva, where HPV-related lesions 
have a less differentiated appearance similar to lesions of the cervix, 
whereas other intraepithelial neoplasias may appear more differentiated 
(Fig. 3.1).

Architectural disturbance is mostly considered a disturbance in cel-
lular maturation. This is manifest histologically through lack of typical 
nuclear polarization, nonbasally located mitotic figures, dyskeratosis, and 
abrupt, early keratinization. Unlike with cervical intraepithelial neoplasia, 
dyskeratotic cells are often very helpful for the diagnosis of squamous 
intraepithelial neoplasia of the upper aerodigestive tract and may be one 
of the few histologic clues of dysplasia. The identification of drop-shaped 
rete ridges can also be helpful, especially for the diagnosis of higher grade, 
dysplastic lesions.

Evaluation for cytologic atypia is also important for the assessment 
of squamous intraepithelial neoplasia. Atypical cytologic features include 
anisonucleosis and nuclear pleomorphism, anisocytosis and cytologic 
pleomorphism, increased nuclear size and increased nuclear to cytoplas-
mic ratios, nuclear hyperchromasia, prominent nucleoli, and atypical 
mitotic figures. The greater the degree of architectural disturbance or 
 cytologic atypia, the higher the grade of dysplasia is.

TABLE 3.3 Architectural and Cytologic Features of Dysplasia 
per the WHO20

Architectural Features of Dysplasia Cytologic Features of Dysplasia

Irregular epithelial stratification

Loss of nuclear polarity

Drop-shaped rete ridges

Increased number of mitotic figures

Abnormally superficial mitoses

Dyskeratosis

Keratin pearls within the rete

Anisonucleosis

Anisocytosis

Nuclear pleomorphism

Cellular pleomorphism

Increased nuclear to cytoplasmic ratios

Increased nuclear size

Atypical mitotic figures

Prominent nucleoli

Nuclear hyperchromasia
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Progressive molecular abnormalities have been shown to correlate 
with progressive histologic atypia and the risk of subsequent invasive 
squamous cell carcinoma. Worsening atypia correlates with aneuploidy, 
which has been shown to correlate with progression.22,23 Loss of hetero-
zygosity studies have shown that the losses at 3p and 9p are likely early 
events in the development of squamous cell carcinoma of the upper 
aerodigestive tract and that such losses correlate with the risk for malig-
nant transformation.24 Furthermore, it has been shown that additional 
molecular abnormalities increase the risk even more. Much attention has 
also been paid to p53 mutations, which are common in precursor lesions 
and are associated with increased risk for the development of invasive 
disease; however, other molecular markers, including but not limited to 
p16, p14, p12, p21, p27, MGMT, and retinoblastoma, have been shown to 
be mutated or lost by other means to some degree in precursor lesions of 
the upper aerodigestive tract.25-34 As with lesions of the cervix, high-grade 
intraepithelial lesions of the upper aerodigestive tract associated with 
high-risk HPV will typically overexpress p16 and are less likely to have 
mutated p53.35

Squamous Cell Hyperplasia

Squamous cell hyperplasia is the most common cause of leukoplakia and 
is considered to be an epithelial precursor lesion by the WHO (Fig. 3.2, 
e-Fig. 3.1). It is characterized by increased epithelial thickness and, often, 
associated keratosis. The cellular proliferation may be located uniformly 
throughout the epithelium or appear localized to specific zones. By 
definition, there should be no architectural or cytologic atypia. Although 
 considered to be a precursor lesion to squamous cell carcinoma, the risk 
for the eventual development of malignancy in patients with only this 
lesion is very low.

FIGURE 3.1 Squamous intraepithelial neoplasia of the upper aerodigestive tract. The 
left lesion is more differentiated and is p16 nonreactive, whereas the right lesion is 
 undifferentiated and is p16 immunoreactive.
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Mild Dysplasia

These lesions show minimal architectural and cytologic atypia (Fig. 3.3, 
e-Fig. 3.2), often with associated hyperplasia. Most examples of mild dys-
plasia show some basal cell hyperplasia, with cytologic atypia confined 
to or predominantly involving the lower one-third of the epithelium. 
Dyskeratotic cells are rare.

FIGURE 3.2 Squamous hyperplasia.

FIGURE 3.3 Mild dysplasia.
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Moderate Dysplasia

By definition, moderate dysplasia shows a greater degree of architectural 
disturbance than mild dysplasia, with architectural changes extending 
into the middle one-third of the epithelium (Fig. 3.4). Dyskeratotic cells 
are more prominent than in mild dysplasia. The atypia may also be more 
pronounced; however, if it is severe, such lesions may be categorized as 
severe dysplasia. 

Severe Dysplasia

These lesions are defined as showing architectural disturbances that 
extend to more than two-thirds of the thickness of the squamous epi-
thelium, with marked cytologic atypia (Fig. 3.5, e-Fig. 3.3). Dyskeratotic 
cells are often numerous. It should be noted, however, that even severe 
dysplasia in the head and neck, particularly when related to smoking, 
typically maintains some surface maturation and keratinization. In con-
trast, severe dysplasias related to high-risk HPV infection often have a 
more basaloid “cervix-like” appearance without surface keratinization 
or scattered dyskeratotic cells.

Carcinoma In Situ

This is defined as malignant transformation without actual invasion 
(Fig. 3.6, e-Fig. 3.4). Histologically, full-thickness architectural distur-
bance should be accompanied by severe cytologic atypia. Although the 
current WHO system maintains a distinction between severe dysplasia 
and carcinoma in situ, we believe that such a distinction suffers from 

FIGURE 3.4 Moderate dysplasia.
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a nearly complete lack of inter- and intraobserver reproducibility and 
carries no clinical significance. Elsewhere in the body, there has been a 
strong trend toward decreasing the levels of dysplasia/carcinoma in situ 
from four to three (eliminating carcinoma in situ) and, ultimately, two 
(low-grade and high-grade dysplasia). Adoption of this approach by the 
next WHO review would be a big step forward in our opinion.

FIGURE 3.5 Severe dysplasia.

FIGURE 3.6 Squamous cell carcinoma in situ.
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OTHER SPECIFIC PRECURSOR LESIONS

A number of other precursor lesions have been described that have 
been associated with the eventual development of squamous cell car-
cinoma and appear somewhat different from the conventional types of 
 dysplasia.

Verrucous Hyperplasia

Proliferative verrucous leukoplakia is a clinical term used primarily for 
oral lesions.36 The lesions appear white, may be multifocal, and appear 
exophytic as they progress. They arise in older individuals, are more com-
mon in women than men, and are less likely to be associated with smok-
ing than other precursor lesions. They tend to involve the tongue and 
buccal mucosa.

Histologically, the lesions are characterized by pointed “spires” of 
hyperplastic squamous mucosa with surface keratosis (Fig. 3.7). Unlike 
verrucous carcinoma (Table 3.4), there is no invasion, and the base of 
the lesion should be relatively uniform and not appear deeper than the 
surrounding normal epithelium. Furthermore, these lesions may show 
mild to focally moderate cytologic atypia (e-Fig. 3.5), which should not 
be seen with verrucous carcinoma. Small biopsies can present obvious 
diagnostic difficulties, as the base of the lesion may not be visualized. With 
such cases, descriptors and qualified diagnoses should be considered, 

FIGURE 3.7 Verrucous hyperplasia.
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with mention of the fact that the lesion’s base is not visualized and inva-
sion cannot be excluded. 

Verrucous hyperplasia has a high recurrence rate and often develops 
into invasive carcinoma of either verrucous or conventional type. Risk of 
progression is related to the amount of cytologic atypia that is present.16 
It should again be stressed that proliferative verrucous leukoplakia and 
verrucous hyperplasia are considered different entities, the former clinical 
and the latter histologic.

Other Lesions

A number of disparate conditions associated with inflammation, atrophy, 
or genetic disease have been associated with the development of squa-
mous cell carcinoma of the upper aerodigestive tract, especially of the 
mouth. These include syphilis, lichen planus, lupus, iron deficiency, and 
some hereditary defects in DNA repair.

An interesting precancerous condition occurs in patients who chew 
areca nuts either alone or in a mixture that sometimes contains tobacco 
(betel quid). The chewing can lead to a progressive histologic abnormality 
known as oral submucous fibrosis, which is characterized by the deposi-
tion of fibrous, collagen bands immediately beneath the squamous epithe-
lium (Fig. 3.8). The epithelium also appears atrophic and dysplasia may 
be present.

ANCILLARY STUDIES

Ancillary studies are usually not very helpful for diagnosing precursor 
lesions, likely due to the heterogeneous molecular events that can lead 
to squamous cell carcinoma of the upper aerodigestive tract. Most meth-
ods involve the use of immunohistochemistry, with antibodies directed 
toward proteins that are lost or gained secondary to genetic alterations 
in the development of squamous cell carcinoma. Immunostaining for 
p53 protein has often been touted as useful, as mutations of the gene are 

TABLE 3.4 Verrucous Hyperplasia versus Verrucous Carcinoma

Verrucous Hyperplasia Verrucous Carcinoma

White, raised lesion. Should not be 
destructive.

Base of lesion should not extend 
below the surrounding normal 
epithelium. Cytologic atypia may 
be present.

Somewhat fungating. Destructive.

Circumscribed, pushing border of 
invasion, deeper than surrounding 
normal epithelium. Cytologic 
atypia should not be present.
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frequent and generally lead to an accumulation of defective protein.25 
Immunostaining for p16 protein appears to be helpful, especially with 
overexpression in HPV-related intraepithelial neoplasia. Alternatively, 
expression can be lost by gene promoter methylation in other squa-
mous intraepithelial lesions.32 Proliferation markers such as Ki67 may 
also be helpful, and substantial nuclear labeling above the basal layer 
of the epithelium may be associated with intraepithelial neoplasia.25,29,37 
Immunostaining for the p21 protein, a target gene that can be activated 
by p53, has been reported to be potentially helpful, although results have 
been mixed.29 Some authors have attempted to use the expression of vari-
ous cytokeratins to assist in the diagnosis of dysplasia, but the results have 
proven too inconsistent to be of much use.25,30
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Conventional Squamous 
Cell Carcinoma

Conventional squamous cell carcinoma (SCC) is the most common malig-
nant diagnosis made based on biopsy specimens from the upper aerodi-
gestive tract. In fact, it may be the most common diagnosis of any type 
rendered on biopsy specimens from this area. This chapter discusses the 
epidemiology and clinical aspects of the disease, the histologic features 
of conventional SCC, and some difficulties that can be faced with biopsy 
specimens. Specific variants of SCC that generally lead to more diagnostic 
difficulties are discussed in Chapter 5.

Epidemiology

SCC of the upper aerodigestive tract is a disease of older individuals, 
especially of men. A few notable exceptions occur (Epstein-Barr virus 
[EBV]–related nasopharyngeal carcinoma and human papillomavirus 
[HPV]–related oropharyngeal carcinoma); however, more than 90% of 
cancers of the oral cavity and pharynx and more than 95% of cancers of 
the larynx are diagnosed in patients older than 45 years.1,2 According to 
the National Cancer Institute, slightly more than 35,000 cancers of the 
oral cavity and pharynx and nearly 13,000 cancers of the larynx were diag-
nosed in the United States in 2010. In the same year, there were approxi-
mately 7,800 deaths from oral and pharyngeal cancers and approximately 
3,600 deaths from laryngeal cancers. Thus, the combined incidence of 
these cancers is similar to that of pancreatic cancer, whereas their mortal-
ity is similar to that of renal cell carcinoma.

Stage is the most important prognostic factor for these tumors.1,2 The 
overall 5-year relative survival rates for laryngeal and oral/pharyngeal can-
cers were 61%, but were 77% and 82%, respectively, when the diseases 
were found to be localized. While 57% of laryngeal cancers were localized 
at the time of diagnosis, only 33% of oral/pharyngeal cancers were.
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SCC of the upper aerodigestive tract is strongly linked to the use 
of alcohol and tobacco products.3-8 Indeed, using the two products 
together carries a relative risk of more than 20 for the development of 
these cancers.6 The risk is dose related, and heavy users are much more 
likely to develop these malignancies than infrequent or occasional users.8 
Furthermore, the cessation of smoking is associated with a decreased risk 
for the development of these malignancies.

With regard to tobacco products, smoked tobacco is the major cul-
prit.6 Chewed tobacco, however, is also considered to be a risk factor, 
especially for the development of oral SCCs, although its role remains 
somewhat unclear, and it carries a significantly lower relative risk for the 
development of malignancy at all sites when compared with smoking.9 
Indeed, some have suggested that individuals should be encouraged to 
switch from smoked to chewed tobacco to reduce their risk for developing 
these malignancies.

In recent years, the incidence rate of tobacco product use has 
declined in the United States. Following this trend, there is now a well-
established decline in the incidence rate of upper aerodigestive SCCs 
at sites most commonly related to the use of tobacco products (e.g., the 
larynx and mouth).

Other risk factors are both familial and environmental.10-18 Although 
the data are somewhat unclear, some elucidation has been based on 
young patients with SCCs who have little or no history of exposure to 
alcohol or tobacco products. The better understood familial cancer syn-
dromes, including Li-Fraumeni syndrome, Lynch syndrome, and familial 
atypical mole-melanoma syndrome, with germ line mutations of the genes 
encoding for the p53 protein, mismatch repair proteins, and the p16 
protein all carry increased risk for the development of SCCs of the upper 
aerodigestive tract.17-19 Some human leukocyte antigen types are also more 
prone to develop SCCs, particularly EBV-associated nasopharyngeal car-
cinomas.10,20-22

Aside from tobacco and alcohol use, environmental factors include 
both dietary and infectious factors. Although not commonly chewed in 
the United States, betel quid (a combination of a stimulant and an alka-
loid) has been associated with the development of oral SCC through the 
development of the precursor lesion, submucosal fibrosis (see Chapter 
3).13 Diets deficient in iron can lead to Plummer-Vinson syndrome (dys-
phagia, iron deficiency, and esophageal webs), which is associated with 
an increased risk for the development of hypopharyngeal SCC.23 Finally, 
people whose diets are rich in fruits and vegetables may be at decreased 
risk for the development of SCC of the upper aerodigestive tract.14

EBV is believed to play a role in the development of some SCCs, 
namely with undifferentiated SCCs.24 These tumors almost always 
occur in the nasopharynx; however, they can occur anywhere through-
out the upper aerodigestive tract. The exact role that EBV plays in the 
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development of these tumors is unclear. EBV-associated tumors are dis-
cussed in more detail in Chapter 5.

High-risk HPV also plays an important role in the development of 
SCCs of the upper aerodigestive tract, especially in younger patients with 
no history of alcohol or tobacco abuse.25-28 Our understanding of the role 
that HPV plays in the development of these tumors has progressed quick-
ly over the past decade. We know that these tumors are almost always 
located in the oropharynx (the palatine and lingual tonsils), although 
the tumors rarely can occur throughout the entire tract. HPV-related 
SCCs are most commonly nonkeratinizing or basaloid (see Chapter 5), 
although they may sometimes be keratinizing or associated with other 
variant morphologies. In spite of their often high stage at presentation, 
the tumors appear to have a better overall prognosis than SCCs second-
ary to tobacco and alcohol use and are more radiosensitive. While the 
incidence rate of laryngeal and oral SCCs has declined recently, there has 
been a surge in the incidence rate of oropharyngeal SCCs, leading some 
to claim that we now have an epidemic of HPV-related upper aerodiges-
tive tract malignancies.29

Clinical

Patients who develop SCCs of the upper aerodigestive tract tend to be 
older and the disease is much more common in men. As noted earlier, 
exceptions include EBV-related and HPV-related tumors. Also, tumors 
with chromosomal rearrangement of the nuclear protein of the testis 
gene (NUT midline carcinomas) occur in patients of all ages (discussed 
in Chapter 5).30

Patients’ symptoms depend on the location of their tumor and 
stage of their disease. Most present with the nonspecific findings of 
a mass lesion, obstruction, pain, and bleeding. Laryngeal lesions are 
typically associated with hoarseness. Any tumor, especially those that 
develop in the nasopharynx and oropharynx, can present with metas-
tases, for example, as a neck mass, without symptoms related to the 
primary tumor. More advanced tumors can present with symptoms 
secondary to distant metastases or with systemic complaints such as 
weight loss.

Diagnosis

Although the diagnosis of some variants of SCC can be particularly chal-
lenging (see Chapter 5), the recognition of most conventional SCCs is 
routine. These are infiltrative tumors composed of irregular, often anas-
tomosing nests of obviously squamous cells that show varying degrees 
of intracellular and extracellular keratin formation (Fig. 4.1, e-Fig.  4.1). 
Increased differentiation is usually present toward the center of the nests, 
with the most peripheral cells having a basaloid phenotype with scant 
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basophilic cytoplasm (Fig. 4.2, e-Fig. 4.2). As the cells progress centrally 
within the nests, their cytoplasm tends to become more abundant and 
eosinophilic. Extracellular keratin, commonly intermixed with necrotic 
debris, is often identified at the centers of the nests (e-Fig. 4.3). This is 
not a firm rule and some degree of atypical maturation is usually seen, 

FIGURE 4.1  A squamous cell carcinoma with a typical pattern of infiltration.

FIGURE 4.2  Maturing, keratinized squamous cells are present toward the center of the 
infiltrating nests.
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with more peripheral cells having increased intracellular or extracellular 
keratinization and some central cells having a more basaloid phenotype. 
Furthermore, extracellular keratin formation may be seen anywhere 
throughout the nests and may even not be present. The squamous nests 
can vary considerably in size, with some appearing large and cystic, resem-
bling nonneoplastic keratinous cysts (e-Fig. 4.4). Single-cell infiltration 
may be present and can be very helpful for distinguishing nonneoplastic or 
noninvasive disease from invasive malignancy (e-Fig. 4.5). The surround-
ing stroma usually has some degree of chronic inflammation, often with 
stromal desmoplasia.

Cytologically, conventional SCCs have cells with varying degrees of 
differentiation and varying degrees of cytologic atypia. The smaller, basa-
loid cells have a more undifferentiated phenotype and can appear round 
with little cytoplasm. Larger cells will have more abundant eosinophilic 
to clear cytoplasm and typically have a more rigid, polygonal shape. These 
cells often show artifactual separation from one another, and intercellu-
lar desmosomes can typically be identified. Within the cytoplasm of the 
larger, differentiated cells, intracellular keratin formation and granules 
can sometimes be seen. The nuclei of the neoplastic cells show moder-
ate to marked differences in shape and size, with irregular contours and 
vesicular to granular, malignant-appearing chromatin. Prominent nucleoli 
are usually seen and mitotic figures, including atypical mitotic figures, can 
usually be found. Necrosis of both individual tumor cells and large por-
tions of tumor is frequently seen with SCCs.

Immunohistochemistry is not commonly used for the diagnosis of 
conventional SCC. Neoplastic cells will be reactive with antibodies to 
pankeratins and, specifically, with antibodies to CK5/6, 8, 13, and 19. 
Immunoreactivity with antibodies to CK7 may be seen in some cases; 
however, immunoreactivity with antibodies to CK20 is almost never seen. 
Most cases are immunoreactive with antibodies to p63 and variable immu-
noreactivity can be seen with markers of molecular abnormalities such as 
p53, cyclin D1, and retinoblastoma protein. The use of these molecular 
markers has been proposed by some to help distinguish neoplastic from 
nonneoplastic disease.

Grading

Most pathologists grade biopsy specimens of SCCs and a variety of grad-
ing systems exist.31-39 Nonetheless, grading is usually performed with a 
rather gestalt approach and SCCs are classified as well differentiated when 
they closely resemble nonneoplastic squamous epithelium and as poorly 
differentiated when their squamous differentiation is hard to appreciate. 
Everything else is then diagnosed as moderately differentiated. Scoring 
systems that combine histologic and macroscopic features do exist, and 
these attempt to objectify the diagnostic criteria.39,40 We use a three-tiered 
system based on histologic and cytologic features.
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Well-differentiated SCCs are those tumors that show both intra-
cellular and extracellular keratinization, with well-ordered matura-
tion seen as one moves to the more central portions of the infiltrating 
nests (Fig. 4.3, e-Figs. 4.6 and 4.7). The infiltrating nests of tumor cells 
are larger than those seen in less differentiated SCCs and can appear 
centrally cystic. Infiltrating small nests or single cells should not be 
present. As maturation is predominantly orderly, relatively preserved 
nuclear to cytoplasmic ratios are usually seen. Nuclear atypia is usually 
only mild, and most nuclei mature to have vesicular chromatin. Mitotic 
figures can usually be found but generally number less than one per 5 
hpf and are located toward the periphery of the infiltrating islands of 
tumor cells.

Moderately differentiated SCCs usually show some degree of kera-
tinization; however, it is less than that seen with well-differentiated 
SCCs (Figs. 4.4 and 4.5, e-Figs. 4.8–4.10). It is also less ordered, and 
the less mature-appearing cells may show abrupt keratinization. The 
infiltrating nests of tumor cells are smaller, show more variation in size, 
and focally have a more cordlike pattern of infiltration. While many of 
the nuclei are mature, a significant number remain hyperchromatic and 
have more granular chromatin. Furthermore, more variation in nuclear 
size and shape is seen, and some nuclei will appear folded and irregu-
lar and have five to six times the nuclear volume of the surrounding 
neoplastic nuclei. Mitotic figures are more numerous and can be found 
throughout the squamous nests. More individual tumor cells undergo 

FIGURE 4.3  A well-differentiated squamous cell with abundant intracellular keratin.
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necrosis, and necrotic debris is often seen within the central portions of 
the tumor nests.

Poorly differentiated SCCs show limited cellular keratinization and 
may show little or no extracellular keratin formation (Fig. 4.6, e-Fig. 4.11). 
Nests of tumor cells may be smaller and individual tumor cell infiltration 

FIGURE 4.4  This moderately differentiated squamous cell carcinoma (SCC) has less 
organized maturation than a well-differentiated SCC.

FIGURE 4.5  Occasional cells show abrupt keratinization in this moderately differentiated 
squamous cell carcinoma.
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is often present (Fig. 4.7, e-Figs. 4.12 and 4.13). Conversely, some poorly 
differentiated tumors can display a sheetlike pattern of growth. The cells 
exhibit little maturation and thus may appear more monomorphic, with 
centrally located cells showing little cytologic difference from those 
toward the periphery of the infiltrating nests. In other instances, the cells 

FIGURE 4.6  This poorly differentiated squamous cell carcinoma shows limited cellular 
maturation.

FIGURE 4.7  Single-cell infiltration is seen with this poorly differentiated squamous cell 
carcinoma.
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may show marked nuclear pleomorphism. Most cells have coarsely granu-
lar and obviously malignant chromatin. Mitotic figures, both typical and 
atypical, are numerous. Many apoptotic figures can be seen, as can larger, 
more diffuse areas of necrosis.

Problems with Diagnosis on Biopsy Specimen

A number of problems can be encountered when considering the diag-
nosis of conventional SCC (Table 4.1). These are often related to the 
exophytic nature of many tumors, the superficial nature of most biopsy 
specimens, and poor specimen orientation. In many instances, one can be 
very hard-pressed to identify definitive invasive malignancy. Although we 
will go into some depth discussing how to distinguish invasive from non-
invasive disease, we would like to preface this by stating that one should 
not be pressured into making a diagnosis of invasive malignancy with an 
insufficient specimen and should instead feel free to use nonspecific termi-
nology such as “atypical squamous proliferation” with notes that discuss 
the limitations of the biopsy specimens and the differential diagnoses.

The most common diagnostic dilemma we face is the interpretation 
of fragmented, superficial biopsies of apparently exophytic mass lesions 
(Fig. 4.8). With these biopsies, one usually sees a thickened, stratified 
squamous epithelium with keratosis and parakeratosis. Epithelial atypia 
is usually seen, with changes of at least moderate to severe dysplasia as 
discussed in Chapter 3. (A similar dilemma is faced with the potential 
diagnosis of verrucous carcinoma on biopsy specimen, as, by definition, 
little or no cytologic atypia is seen. This will be discussed in Chapter 5.) 
The squamous epithelium is folded with an intermixed, often inflamed 
stroma; however, in the areas where the border between the two can 
be best visualized, this interphase remains smooth and linear. In other 
words, no irregular margins to the nests of atypical epithelium are seen, 
and thus, the pathologist cannot make a definitive diagnosis of an inva-
sive malignancy.

TABLE 4.1  Difficulties Faced with the Diagnosis of Conventional 
Squamous Cell Carcinoma

Superficial biopsies of exophytic masses

Complex, convoluted epithelium (e.g., tonsil)

Poor specimen orientation

Radiation changes

Necrotizing sialometaplasia

Pseudoepitheliomatous hyperplasia
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In such cases, the biopsies, in and of themselves, are theoretically 
diagnostic of only dysplastic squamous epithelium. Obviously, such an 
interpretation in the presence of a mass lesion would be problematic. With 
these lesions, when it is known that the patient has a mass or, as often hap-
pens, when no clinical history is provided, a descriptive diagnosis such as 
“dysplastic (or atypical) squamous proliferation” should be rendered. A note 
can then be provided stating the precise changes on the biopsy specimen 
and that invasive disease cannot be excluded. Rebiopsy or excision is then 
recommended as clinically indicated for a definitive diagnosis. The patholo-
gist should not feel inadequate about using such a diagnosis or the fact that 
this constitutes “hedging.” Clinicians, especially otolaryngologists, should 
have enough understanding of these lesions to comprehend the difficulty 
faced by the pathologist, and they should be able to couple such descriptive 
diagnoses with their clinical impressions to properly manage the patients.

Akin to this difficulty is the one faced with a poorly oriented speci-
men or with specimens from more convoluted structures such as the tonsils 
(Fig. 4.9, e-Figs. 4.14–4.16). Indeed, these problems often occur together. 
With these biopsy specimens, it is often apparent that the surface epithe-
lium is not localized to the surface of the section, and islands of atypical 
squamous epithelium may be seen within the central portions of the speci-
men, surrounded by stroma. Although the squamous epithelium may show 
changes diagnostic of dysplasia, the epithelial islands remain well circum-
scribed, with a smooth interface between the epithelium and the stroma. 
Furthermore, it can be difficult to judge maturation, as tangential cuts may 
be made entirely through the more basal portions of the epithelium.

FIGURE 4.8  A sample from an extremely exophytic squamous cell carcinoma. Definitive 
invasion could not be identified.
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With such cases, a diligent search through the entire specimen 
should be made for any better oriented fragments, smaller islands of 
epithelium with irregular contours, atypical single cells, and any areas 
where the smooth contours of the larger squamous epithelial islands 
are compromised (Fig. 4.10, e-Fig. 4.17). The identification of stromal 

FIGURE 4.9  A poorly oriented sample from an exophytic squamous cell carcinoma.

FIGURE 4.10  Squamous cell carcinoma with an irregular stromal–tumor interface.
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desmoplasia may also be helpful. Often, at least microinvasive disease can 
be appreciated. As with the previous dilemma, pathologists may be forced 
in these situations to render descriptive diagnoses. Here, the danger often 
lies with overinterpretation and a possible false-positive diagnosis. In 
the absence of definitive invasion, descriptive diagnoses are assuredly 
preferred.

Radiation therapy remains a standard treatment modality for head 
and neck SCC. A pathologist will frequently receive biopsy specimens 
from irradiated upper aerodigestive tract mucosa either after or, some-
times, prior to resection (Figs. 4.11 and 4.12, e-Figs. 4.18–4.21). As SCC 
of this area frequently recurs and is often multifocal, the pathologist must 
judge whether the biopsy is of cancer or of radiation change.

Radiation induces a number of cytologic changes in the normal 
epithelial, endothelial, and stromal cells including nuclear and cytologic 
atypia and nucleomegaly and cytomegaly with cytologic vacuolization. 
While the changes may appear somewhat localized, often to the vascular 
endothelium, they can be diffuse and be seen throughout the stroma and 
within the surface epithelium and seromucinous glands.41,42 Necrotizing 
sialometaplasia is often present, further complicating the interpretation of 
these specimens.

The atypia seen within the stroma may raise the possibility of a 
poorly differentiated or sarcomatoid carcinoma, especially as radiation 
has been reported occasionally to induce sarcomatoid change in pre-
existent SCCs. Often, the cytologic atypia seen with radiation change 
is more pronounced than that seen with sarcomatoid carcinomas, and 

FIGURE 4.11  Radiation can induce atypia within endothelial cells.
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it typically shows more variation between individual cells than in sar-
comatoid carcinomas. Carcinomas, on the other hand, will be more 
cellular, have more mitotic activity, and tend to show more nuclear 
enlargement relative to the cytologic changes (increased nuclear to cyto-
plasmic ratio). With small biopsy specimens, the distinction between 
these may be nearly impossible, especially at the time of frozen section. 
Immunostaining can be helpful, and immunoreactivity with antibodies 
to cytokeratins or p63 would lead one to favor a diagnosis of carcinoma 
(e-Fig. 4.22).42 Occasional cases must be diagnosed descriptively, often 
with notes that discuss the dilemma and state that one diagnosis is 
favored over the other.

Radiation changes within the surface epithelium or seromucinous 
glands can also lead to interpretive difficulties, as the atypia induced 
within the epithelial cells is similar to that seen within stromal cells. Here, 
the distinction between carcinoma and radiation change is assisted by the 
seromucinous glands retaining their typical lobular architecture or muco-
sal epithelial changes being confined to the surface. This is also true for 
necrotizing sialometaplasia (as discussed in Chapter 2), which, although 
obviously squamous and atypical, should not appear to be truly infiltrative 
and will instead retain a lobular appearance.

One final difficulty that may be faced is the distinction between pseu-
doepitheliomatous hyperplasia and some well-differentiated SCCs that 
closely resemble this process. Most SCCs infiltrate the stroma as atypi-
cal nests of squamous cells; however, occasional cases will appear much 
more reticular in their infiltration pattern with anastomosing cords of 
squamous cells, similar to the deep components of pseudoepitheliomatous 

FIGURE 4.12  Stromal and endothelial atypia seen after radiation therapy.
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hyperplasia (Fig. 4.13, e-Fig. 4.23). In these cases, the identification of 
cytologic atypia is very helpful, as it is generally not seen to any significant 
degree with pseudoepitheliomatous hyperplasia. Furthermore, the reticu-
lar pattern of invasion with an SCC is usually seen with a more basaloid 
phenotype, with high nuclear to cytoplasmic ratios and numerous mitotic 
figures. Factors known to be associated with pseudoepitheliomatous 
hyperplasia such as an underlying granular cell tumor will also provide 
support for that diagnosis.

Reporting

Aside from the problematic cases for which descriptive diagnoses are often 
needed, the reporting of SCC on biopsy specimen is rather mundane. The 
most important pathologic parameters (i.e., tumor size, depth of invasion, and 
margin status) for upper aerodigestive tract SCC cannot usually be assessed 
based on biopsy specimens (Table 4.2).39,43-48 Other information may be help-
ful, but its clinical utility is not fully understood and typically has been shown 
to have varying degrees of importance within the literature. Finally, even if 
the factors have been shown to be predictive of local recurrence or overall 
survival, it is unclear if they need to be reported with biopsy specimens, as 
adequate reporting requires the assessment of the resected specimen.

Histologic grade is usually reported and most pathologists use a 
three-tiered system as previously discussed (i.e., well-, moderately, and 
poorly differentiated SCC). Strict criteria for these interpretations are 
usually not applied, and the degree of interobserver agreement for these 

FIGURE 4.13  Anastomosing cords of squamous cells are seen at the infiltrating edge of 
this squamous cell carcinoma.
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grades remains marginal. Furthermore, the vast majority of cases are 
interpreted as being “moderately differentiated.” Finally, as only a small 
portion of the tumor is usually seen in a biopsy specimen and as this is 
typically from near the surface of the tumor, many cases will actually be 
graded differently when the resection specimen is reviewed.35 Some have 
reported that grading of the tumor’s infiltrating front is important; obvi-
ously, this cannot be reliably reported on the biopsy specimen.31,32,38

The identification of either lymphovascular invasion or perineural 
spread is usually reported and probably indicates a worse prognosis, espe-
cially when the tumor is believed to be localized (Fig. 4.14, e-Fig. 4.24).40,43,49 

TABLE 4.2  Features That Can and Cannot Be Assessed with Biopsy 
Specimens

Cannot Be Assessed
Can Be Assessed and Are 
Likely Important

Can Be Assessed and 
May Be Important

Size

Depth of invasion

Margin status

Pattern of invasion

Border configuration

Gradea

Lymphovascular invasion

Perineural invasion

Variant histology

p16 immunohistochemistry

Inflammatory infiltrate

Other molecular markers

aAlthough the grade can obviously be assessed at biopsy, it may not correspond with the 
grade at resection. Also, the grade of the tumor at its infiltrative edge cannot be assessed 
at biopsy.

FIGURE 4.14  Perineural invasion is frequently identified with squamous cell carcinomas.
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Some have reported that the degree and type of inflammatory infiltrate 
have prognostic value and others have stated that the identification of 
specific molecular abnormalities may have some meaning. Aside from p16 
immunohistochemistry (see below), these tests are not routinely done at 
most institutions.40,50,51 Finally, the configuration of the tumor border (e.g., 
pushing) and the pattern of infiltration have been reported by some to 
have prognostic value. Again, these cannot reliably be assessed on biopsy 
specimens.32,40,44

Many institutions now do perform p16 immunohistochemistry on 
all upper aerodigestive tract SCCs. This is because HPV-related tumors 
are typically strongly immunoreactive, whereas most other SCCs have 
lost expression of the protein.28 The data may be helpful for prognostica-
tion, as p16-immunoreactive tumors respond better to therapy than other 
SCCs of similar stage. This appears to be true of p16 immunoreactive 
cases regardless of actual HPV status.52 Immunohistochemistry can also 
be helpful for identifying the site of the primary tumor if only a metastasis 
is biopsied. Metastases that are p16 immunoreactive are most often from 
oropharyngeal (lingual or palatine tonsil) primaries.53

The identification of certain variants of SCC (to be discussed in 
Chapter 5) is important for a number of reasons. First, identifying them 
as SCCs rather than their mimics has prognostic importance and can lead 
to different treatments. Also, these tumors may behave differently than 
conventional SCCs (e.g., verrucous carcinoma) and may require a differ-
ent therapy.

Treatment

Treatment for conventional SCC depends on the site of involvement and 
the extent of the disease. Some smaller tumors at particular sites (e.g., the 
glottis or the tongue) or particular variants (e.g., verrucous carcinoma) 
may be excised, sometimes using a laser, without additional therapy. As 
many tumors present at high T category, often with metastases to regional 
lymph nodes, multimodal therapy is usually used, combining radiation, 
surgery, and, with some tumors, chemotherapy.
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5

Squamous Cell Carcinoma 
Variants of the Upper 
Aerodigestive Tract

Most squamous cell carcinomas (SCCs) of the upper aerodigestive tract 
are conventional type and as such show, to some degree, a recapitulation 
of stratified squamous epithelium. Certain SCCs, however, of the upper 
aerodigestive tract have different growth patterns and histologic features. 
Not only can these tumors sometimes behave differently from convention-
al-type SCCs, but they can also present the pathologist with differential 
diagnoses that range from benign to malignant (Table 5.1). For example, 
verrucous carcinoma, a locally aggressive, nonmetastasizing variant of 
SCC, can be very difficult, if not impossible, to differentiate from benign 
disease on biopsy.

This chapter discusses the clinicopathologic features of the most 
common variants of SCC found in the upper aerodigestive tract. Verrucous 
carcinoma, papillary SCC, basaloid SCC, spindle cell carcinoma, adeno-
squamous carcinoma, adenoid SCC, and undifferentiated carcinoma are 
all discussed along with their histologic mimics and methods for arriving 
at their correct diagnoses. It especially focuses on difficulties that are 
faced with small biopsy specimens.

A short discussion of the molecular aspects of these neoplasms is 
also presented. As discussed in Chapter 3 on precursor lesions, SCCs of 
the upper aerodigestive tract arise after a series of genetic events, although 
these currently appear complex and somewhat variable. It is unclear 
whether the lack of or acquisition of certain molecular abnormalities 
leads to the specific phenotypic and behavioral differences between these 
tumors. Data are currently mixed as to whether these tumors contain spe-
cific abnormalities that would allow for their distinction from one another 
and conventional-type SCC.1 Variant histologies are seen at some sites 

10630_ch05_p063-097.indd   63 27/04/12   12:30 PM



64  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

of the tract more often than others and are, in general, more likely to be 
associated with etiologies other than tobacco and alcohol use (Table 5.2).

Verrucous Carcinoma

Verrucous carcinoma was first described and characterized as a distinct 
entity in 1948 by Lauren Ackerman and is sometimes referred to as 
“Ackerman’s tumor.”2 It may develop at different anatomic sites through-
out the upper aerodigestive tract and body. When it involves the upper 
aerodigestive tract, it is most commonly located in the mouth, specifically 
on the buccal mucosa, gingiva, or the larynx.3-13 These tumors occur in 
older individuals, usually in the seventh or eighth decade of life, and, for 

TABLE 5.1  Squamous Cell Carcinoma (SCC) Variants and Differential 
Diagnoses

SCC Variant Differential Diagnosis

Verrucous carcinoma Verruca vulgaris

Verrucous hyperplasia

Conventional-type SCC

Papillary SCC

Papillary SCC Benign squamous papilloma (e.g., laryngeal 
papilloma and sinonasal papilloma)

Verrucous SCC

Exophytic conventional-type SCC

Basaloid SCC Adenoid cystic carcinoma

Basal cell adenocarcinoma

Other basaloid salivary gland–type neoplasms

Adenosquamous carcinoma

Small cell neuroendocrine carcinoma

Spindle cell carcinoma Benign and malignant mesenchymal lesions

Melanoma

Adenosquamous carcinoma Mucoepidermoid carcinoma

Adenoid SCC

Basaloid SCC

Adenoid SCC Vascular or other mesenchymal lesions

Adenosquamous SCC or other glandular 
lesions

Undifferentiated carcinoma Lymphoma

Other undifferentiated neoplasms of the area 
(e.g., sinonasal undifferentiated carcinoma)
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oral lesions, are often related to the use of oral tobacco. Other etiologic 
factors include smoked tobacco, alcohol, and poor oral hygiene. The role, 
if any, that human papillomavirus (HPV) plays in the development of 
these lesions remains controversial despite extensive studies.14,15 It does 
appear that if HPV has a role, it is limited, even in female, nonsmoking 
patients who develop oral tumors in association with proliferative verru-
cous leukoplakia. Most studies show that men are much more likely than 
women to be afflicted with these neoplasms.

The tumors grossly appear warty and fungating with ulcerations. 
Histologically, verrucous carcinomas are defined narrowly. They have 
a wartlike appearance, with abundant keratosis and parakeratosis aris-
ing from a folded, thickened squamous epithelium (Fig. 5.1, e-Fig. 5.1). 
This leads to the noted appearance of “church spires.” The squamous 
cells mature toward the surface and only minimal cytologic atypia should 
be present (Fig. 5.2, e-Fig. 5.2). That said, some of the squamous cells 
may undergo individual keratinization (dyskeratosis), and occasional 
squamous pearls may be seen within the squamous epithelium. Mitotic 
figures should be located within or near the basal epithelium. Nuclei have 
vesicular chromatin with small nucleoli. The bases of the tumors show 
downgrowths of broad tongues of mature, well-differentiated squamous 

TABLE 5.2  Squamous Cell Carcinoma (SCC) Variants and Their 
Etiologies

Variant Etiology

Verrucous carcinoma Tobacco and alcohol

Papillary SCC High-risk HPV (50%)

Tobacco and alcohol

Basaloid SCC High-risk HPV (50%)

Tobacco and alcohol

Spindle cell carcinoma Tobacco and alcohol

Radiation

Adenosquamous carcinoma Tobacco and alcohol

High-risk HPV (<10%)

Adenoid SCC Radiation

Tobacco and alcohol

Undifferentiated carcinoma Epstein-Barr virus (nasopharynx)

High-risk HPV (oropharynx)

Chromosomal translocation (NMC)

Tobacco and alcohol

Note. HPV, human papillomavirus; NMC, nuclear protein of the testis (NUT) midline 
carcinoma.
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epithelium that invade the underlying tissues with a somewhat circum-
scribed, pushing border (Fig. 5.3, e-Fig. 5.3). Infiltrating irregular nests, 
typical of conventional-type SCC, should not be present. At the base of 
the tumors, a dense lymphoplasmacytic infiltrate may be present, as may 
occasional foreign body–type granulomas.

Although many SCCs will have verrucoid features, it has been noted 
that the diagnosis of verrucous carcinoma should only be made when 
tumors meet the strict histologic criteria listed earlier if the diagnosis is 

FIGURE 5.1  Verrucous carcinoma, surface.

FIGURE 5.2  Verrucous carcinoma, maturing epithelium without atypia.
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to have clinical meaning. Tumors that are verrucoid, yet do not meet 
the strict criteria for the diagnosis of verrucous carcinoma, will generally 
behave in a manner similar to more conventional-type SCCs. True ver-
rucous carcinomas, however, have no metastatic potential. It is estimated 
that when strict criteria are applied, verrucous carcinomas represent less 
than 5% of oral and laryngeal tumors.

To diagnose verrucous carcinoma, ample sectioning of an excisional 
specimen and good sampling of the base of the lesion are needed. For this 
reason, an unequivocal diagnosis based upon a small biopsy is usually not 
warranted. Instead, qualified diagnoses such as SCC with verrucoid fea-
tures or even verrucoid lesion should be considered, especially as benign 
diagnoses may sometimes feature in the differential diagnosis. Indeed, 
even today, most verrucous carcinomas are originally diagnosed as benign 
lesions on biopsy. The surgeon should be made aware of the diagnostic 
difficulty with these cases, as clinical findings often provide the informa-
tion needed to guide subsequent therapy. Communication between the 
pathologist and surgeon is paramount. With final resection specimens, we 
are loath to use the term “hybrid carcinoma,” which others use for lesions 
that have features of verrucous carcinoma with focal infiltrating areas. It 
has been well known since the description of this tumor that some cases 
of upper aerodigestive tract conventional-type SCCs are deceptively bland 
and have some but not all of the required histologic features of verrucous 
carcinomas.

More aggressive yet benign forms of leukoplakia can have his-
tologic features resembling verrucous carcinoma and are discussed in 
Chapter  3.16,17 These lesions have been clinically termed “proliferative 

FIGURE 5.3  Verrucous carcinoma, base.

10630_ch05_p063-097.indd   67 27/04/12   12:30 PM



68  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

verrucous leukoplakia” and often histologically show verrucous hyper-
plasia. They may be differentiated from verrucous carcinoma both clini-
cally and histologically. Clinically, these lesions tend to recur and often 
develop into invasive SCCs, both verrucous carcinoma and convention-
al-type SCC; however, they should not form destructive mass lesions. 
Histologically, verrucous carcinoma will show features of invasion with 
much more acanthosis and larger tongues of squamous epithelium extend-
ing deeply into the stromal tissue. The epithelium of verrucous hyperplasia 
should not extend more deeply than the adjacent uninvolved epithelium.18

Verruca vulgaris has been reported in the larynx and may also enter 
into the differential diagnosis.19 Like verrucous hyperplasia, these lesions 
should not invade the stroma. It has also been noted that the rete pegs 
tend to be thinner with verrucae and that verrucae have more prominent 
keratohyalin granules. Finally, papillary SCC is also mentioned occasion-
ally as a differential diagnostic consideration. The lesions are not very 
similar histologically and generally should not be confused (see below). 
Still, there appears to be some histologic overlap in phenotype and some 
cases can show mixed features.

Immunohistochemistry has shown the accumulation of p53 protein 
in many of these tumors, and proliferation markers are often noted to be 
overexpressed when compared with benign epithelium (although not to 
the degree of more cytologically abnormal cases).15,20 Retinoblastoma pro-
tein expression remains intact and some growth factors, such as c-erbB-3, 
have been shown to be overexpressed.21 Loss of heterozygosity (LOH) 
studies investigating multiple microsatellite markers have shown that 
these tumors have fewer abnormalities than more poorly differentiated 
SCC variants such as basaloid SCC or spindle cell carcinoma and have 
an LOH incidence similar to that of well-differentiated conventional-type 
SCC.1 The tumors frequently contain deletions at 9p, a region believed to 
be involved early in the development of upper aerodigestive tract SCC. 
Whether these tumors lack any specific genetic abnormalities that would 
explain their lack of metastatic potential has not conclusively been shown. 
While some have shown differences of LOH at 4q and 17p between 
verrucous SCC and conventional-type SCC, these differences were not 
confirmed in a study that compared verrucous carcinoma with only well-
differentiated, conventional-type SCC. In our experience, verrucous car-
cinomas are neither immunoreactive with antibodies to p16 nor do they 
contain high-risk HPV by in situ hybridization.

Papillary Squamous Cell Carcinoma

Papillary SCC is an uncommon variant of SCC that may involve the 
upper aerodigestive tract.22-29 The lesions occur most frequently in older 
male patients, like nearly all variants of SCC in this region. This variant 
occurs throughout the upper aerodigestive tract, but most often involves 
the larynx, oropharynx, and sinonasal tract. Because of its rarity, the 
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pathogenesis remains unclear. Approximately half of the cases in a recent 
study were secondary to HPV infection; these tumors most frequently 
involved the oropharynx.29 Occasional cases do develop in patients with 
previously diagnosed benign squamous papillomas.

Grossly, these lesions are largely exophytic and appear papillary 
or even warty, akin to verrucous carcinomas. These lesions are defined 
histologically and have a low-power appearance similar to sinonasal 
papillomas (Fig. 5.4, e-Fig. 5.4). Numerous complex papillary and filiform 
structures extend in all planes, often rendering the assessment of true tis-
sue invasion extremely difficult. The papillary fronds are covered with a 
stratified squamous epithelium, which has overt features of malignancy, 
replete with lack of maturation, increased nuclear to cytoplasmic ratios, 
nuclear irregularities, and numerous mitotic figures located throughout the 
entire thickness of the epithelium (Fig. 5.5, e-Fig. 5.5). Koilocytic change 
is often noted (e-Fig. 5.6). The epithelial component thus appears similar 
to high-grade squamous intraepithelial lesions of the cervix. Intracellular 
keratinization or dyskeratosis may be present; however, surface keratosis 
is often not seen or may be only focal (Fig. 5.6). The papillary fronds have 
fibrovascular cores that usually contain some degree of lymphoplasma-
cytic infiltrate, which then extends to the base of these lesions where it 
becomes denser.

The complex nature of these specimens can make the assessment 
of invasion difficult, especially when the invasive component remains 
papillary. Often, however, the invasive component will have infiltrat-
ing, irregular nests of squamous epithelium morphologically identical 
to conventional-type SCC. As with verrucous carcinoma, invasion can 

FIGURE 5.4  Papillary squamous cell carcinoma reminiscent of sinonasal papilloma.
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FIGURE 5.5  Full-thickness dysplasia in papillary squamous cell carcinoma.

FIGURE 5.6  Intracellular keratinization at the base of a papillary squamous cell carcinoma.

almost never be excluded at biopsy, and because of the complex and 
highly exophytic nature of the noninvasive component of these tumors, 
definitive invasion can rarely be diagnosed at biopsy. Resection speci-
mens should be carefully assessed for invasion, as invasive lesions tend to 
behave in a manner similar to that of conventional-type SCC of the upper 
aerodigestive tract. Lesions that lack invasion can be locally aggressive 
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and difficult to fully resect, especially when they involve the sinonasal 
tract. Such lesions often progress to invasive malignancies.

The most common differential to be considered with these lesions 
includes benign papillary lesions, especially sinonasal or schneiderian 
papillomas. The degree of epithelial atypia present in these lesions 
should not generally be seen in other squamous papillary lesions of the 
upper aerodigestive tract, and the diagnosis is usually not very difficult. 
Occasional sinonasal or laryngeal papillomas can show inflammation with 
cytologic atypia or even dysplasia with numerous mitotic figures, however, 
and methods for definitively distinguishing such lesions from noninvasive 
papillary carcinomas are lacking histologically. In general, papillary SCC 
should be a destruction lesion, whereas laryngeal papillomas are not.

Distinguishing these lesions from verrucous carcinomas should not 
be difficult microscopically, although the two may appear similar grossly 
(Table 5.3). Thompson et al.25 have also argued that the lesions should 
be differentiated from a more garden variety exophytic SCC. They point 
out that true papillary SCC has a better prognosis than exophytic SCC. 
Histologically, it is more filiform and not as complex. The authors note 
that papillary SCCs appear more like stalks of celery cut on cross section 
and should not resemble cauliflower.

Studies investigating genetic abnormalities in these tumors are 
somewhat limited due to their rarity.1,26 Overexpression of p53 protein 
has been shown by immunohistochemistry. LOH studies have shown 
a similar incidence of genetic abnormalities between these tumors and 
verrucous carcinoma and well-differentiated, conventional-type SCC. It 
is interesting to note that these tumors showed an increased LOH for a 

TABLE 5.3  Verrucous Carcinoma versus Papillary Squamous Cell 
Carcinoma (SCC)

Verrucous Carcinoma Papillary SCC

Clinical: Most common in older 
men in the mouth (buccal 
mucosa or gingival) or the 
larynx. Uncommon. Does not 
metastasize.

Clinical: Most common in older 
men in the larynx or sinonasal 
tract. Rare. May metastasize.

Pathology: Fungating and exophytic 
tumor. Well differentiated with 
little cytologic atypia. Folded, 
maturing, acanthotic epithelium 
infiltrating into adjacent tissue 
with a pushing border. Abundant 
surface keratinization.

Pathology: Extremely exophytic 
and friable. Filiform, papillary 
projections covered by an 
immature, cytologically atypical 
squamous epithelium. Invasion is 
hard to appreciate but may have 
a papillary or conventional-type 
growth. Surface keratinization is 
not present or rare.
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microsatellite marker on the long arm of chromosome 11 when compared 
with other variants of SCC, although the finding was not statistically sig-
nificant. Tumors secondary to high-risk HPV infection are diffusely and 
strongly immunoreactive with antibodies to p16 (Fig. 5.7).29

Basaloid Squamous Cell Carcinoma

Some SCCs at various sites throughout the body retain a distinctly epi-
dermoid phenotype while lacking cellular maturation and extracellular 
keratin formation. The cells remain immature in appearance and resem-
ble those of the basal layer of a typical stratified squamous epithelium. 
For this reason, these tumors are termed “basaloid SCCs,” although a 
variety of names have been used for these tumors when they occur at 
different sites in the body (e.g., cloacogenic carcinoma when they arise 
in the anus).30-33

Basaloid SCCs of the upper aerodigestive tract occur in older 
individuals, usually in their seventh or eighth decade of life, and occur 
predominantly in men. First reports of these tumors have described a 
strong association with tobacco and alcohol use; however, many cases 
that develop today are secondary to infection by high-risk HPV and 
occur in younger patients than those first presented.34-38 The tumors show 

FIGURE 5.7  p16 immunoreactivity is sometimes seen with papillary squamous cell 
carcinoma and is associated with high-risk human papillomavirus infection.
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a predilection for the involvement of the base of tongue, hypopharynx, 
and supraglottic larynx but have been noted throughout the entire upper 
aerodigestive tract. Most patients present at a high stage with nodal metas-
tases. The behavior of these tumors is related to HPV status, with tumors 
harboring infection behaving better stage for stage than conventional 
SCCs, whereas those not secondary to HPV infection behave the same or 
worse than other SCCs.39

The histologic features of basaloid SCC have been well described. 
The neoplasms are composed of variably sized nests and cords of basa-
loid cells (Fig. 5.8, e-Fig. 5.7). Larger nests can have central comedo-type 
necrosis (Fig. 5.9). Nuclear palisading can sometimes be seen at the 
periphery of the nests. Focal cribriforming is often present and glandlike 
spaces are commonly identified (Fig. 5.10, e-Fig. 5.8). The surrounding 
stroma can appear either hyalinized or somewhat myxoid and can be 
focally intimately intermixed with the basaloid cells. Adequate sectioning 
of most cases will reveal at least focal maturation to conventional-type 
SCC (Fig. 5.11, e-Fig. 5.9). When overlying epithelium is present, an 
intimate relationship between it and the tumors can often be identified 
and high-grade dysplasia is usually seen. Cytologically, the cells have 
high nuclear to cytoplasmic ratios with dense, hyperchromatic nuclei. A 
moderate amount of cellular and nuclear size and shape variability is com-
monly present. Numerous mitotic figures and apoptotic bodies are often 
seen (Fig. 5.12, e-Fig. 5.10).

Correctly diagnosing a basaloid SCC can be challenging, especially 
with small biopsies. The differential diagnosis may include adenoid cystic 
carcinoma (ACC), small cell neuroendocrine carcinoma, and other, rare 

FIGURE 5.8  Basaloid squamous cell carcinoma.
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FIGURE 5.9  Basaloid squamous cell carcinoma with comedo necrosis.

FIGURE 5.10  Basaloid squamous cell carcinoma with a cribriform architecture.

basaloid neoplasms of the minor salivary glands, including basal cell 
adenocarcinoma. Distinguishing the tumors from salivary gland neo-
plasms, especially ACC, is sometimes difficult but is very important.

ACC is one of the most common malignancies of the minor sali-
vary glands and is discussed in Chapter 6. While histologically some 
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FIGURE 5.11  Focal keratinizing squamous cell carcinoma.

FIGURE 5.12  Basaloid squamous cell carcinoma, high-power image.

cases of basaloid SCC can resemble the cribriform or solid variant of 
ACC, there are both histologic and clinical differences that can help 
the pathologists distinguish these tumors (Table 5.4). Histologically, 
ACCs show less cytologic pleomorphism and fewer mitotic figures and 
should not contain areas of squamous differentiation or dysplasia of the 
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surface epithelium. The presence of nodal metastases virtually excludes 
the diagnosis of ACC, as this tumor almost never metastasizes to lymph 
nodes. A caveat of this point stresses the importance of correct diagnosis 
at biopsy. A neck dissection is not warranted for patients prospectively 
diagnosed with ACC.

Basal cell adenocarcinoma is a malignant salivary gland–type neo-
plasm that arises most commonly in the major salivary glands, although 
some smaller series of these tumors arising in the minor salivary glands 
have been reported.40,41 The tumors are composed of nests of basaloid 
cells that may have nuclear and cytologic atypia and may show squa-
mous metaplasia. The nests may be solid or contain multiple tubular pro-
files. Comedo-type necrosis has also been identified in these cases but 
is rare. Unlike ACCs, somewhere between 10% and 20% of these neo-
plasms will metastasize to regional lymph nodes. Basaloid SCCs share 
many of these features but should show more pleomorphism, overlying  
squamous dysplasia and conventional-type SCC focally. CK7 immunos-
taining may be helpful, as the rare cases of basal cell adenocarcinoma 

TABLE 5.4  Basaloid Squamous Cell Carcinomas (SCCs) versus Adenoid 
Cystic Carcinomas

Basaloid SCC Adenoid Cystic Carcinoma

Clinical: Occurs mostly in older 
men with involvement of the 
supraglottic larynx and base of 
tongue. Nodal metastases are 
often present.

Clinical: Occurs equally in men 
and women and most commonly 
involves the subglottic larynx, 
palate, or retromolar area. 
Nodal metastases are almost 
never present.

Histology: Will have focal 
areas of obvious squamous 
differentiation and appears to be 
of higher grade, with prominent 
cytologic and nuclear atypia, 
numerous mitotic figures, and 
individual cell and comedo-type 
necrosis. Surface squamous 
dysplasia is often seen.

Histology: Should not have areas 
of squamous differentiation 
and will lack cytologic and 
nuclear atypia. Mitotic figures 
and necrosis are not common. 
Dysplasia of the overlying 
squamous epithelium should not 
be seen.

Immunohistochemistry: Diffuse 
p63 immunoreactivity. Weak, 
focal immunoreactivity for CK7.

Immunohistochemistry: 
Positive for markers of 
myoepithelial differentiation. 
p63 immunoreactivity may be 
limited to nuclei at periphery of 
tumor nests. Strong and diffuse 
immunoreactivity for CK7.
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that have been stained have shown strong and diffuse reactivity, unlike 
basaloid SCCs.

In small biopsy specimens, basaloid SCC can also resemble small 
cell neuroendocrine carcinoma. This problem is akin to that faced by 
pathologists when they deal with small, often crushed, bronchial biopsies. 
Small cell neuroendocrine carcinoma of the upper aerodigestive tract is 
extremely rare but can occur.42 When it does, it most frequently involves 
the larynx. The presence of areas of squamous differentiation and surface 
dysplasia is suggestive of basaloid SCC. Large areas of geographic necrosis 
and identifiable Azzopardi effect are suggestive of small cell neuroendo-
crine carcinoma.

Immunohistochemistry has been shown in some cases to help dif-
ferentiate basaloid SCC from other tumors, including ACC, although it 
only rarely presents a definitive answer in and of itself.43-48 It is helpful 
with small biopsies, which may not show focal squamous differentiation. 
ACC should show myoepithelial differentiation and its neoplastic cells 
react with antibodies to muscle-specific actin and S100. p63 staining of 
ACC shows staining of only the peripheral nuclei located circumferen-
tially around the nests of tumor cells (cribriform variant), whereas basa-
loid SCCs show diffuse nuclear staining throughout the entirety of the 
tumor nests (Fig. 5.13). These features are less distinct for the solid vari-
ant of ACC. CK7 may also be helpful, as it has been noted to be strongly 
expressed in ACC but not in basaloid SCC. Antibodies to CD117 (KIT) 
react with most ACCs and demonstrate differential staining of tumor 
cells akin to p63 staining; however, a good percentage of basaloid SCCs 

FIGURE 5.13  p63 immunostain of basaloid squamous cell carcinoma.
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will also show staining. The solid pattern will show diffuse staining of all 
nuclei and also significant overlap with the staining pattern of basaloid 
SCCs. Small cell neuroendocrine carcinomas should react with antibodies 
to neuroendocrine markers such as CD56, chromogranin, and synapto-
physin and will show characteristic punctate immunoreactivity with anti-
bodies to cytokeratin. Some authors have noted that immunoreactivity 
for antibodies to cytokeratin 34E12 is restricted to basaloid SCC. HPV 
in situ hybridization may be helpful, as salivary gland–type neoplasms 
should not harbor the virus (Fig. 5.14). p16 immunohistochemistry may 
also be helpful; however, the accumulation of the protein can sometimes 
be seen in salivary gland–type tumors and other malignancies including 
small cell carcinomas.38

p53 protein accumulation is frequently seen in cases of basaloid 
SCC, although it is less likely to accumulate in HPV-related tumors.36,45 
Basaloid SCCs are considered poorly differentiated and show genetic 
abnormalities similar to other poorly differentiated SCCs of the upper 
aerodigestive tract. These tumors are more likely than other, better dif-
ferentiated types of SCC to show abnormalities of 11q and 17p, areas 
that are believed to be involved later in the development of upper aerodi-
gestive tract SCCs.1 Differences in LOH frequency have been shown for 
certain microsatellite markers on chromosomes 9 and 11 compared with 
other variants of SCC.

FIGURE 5.14  Many basaloid or nonkeratinizing squamous cell carcinomas are secondary 
to high-risk human papillomavirus infection, as demonstrated by in situ hybridization.
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Spindle Cell Carcinoma

Spindle cell carcinoma of the upper aerodigestive tract is a poorly dif-
ferentiated variant of SCC.49-54 It is so named because the majority of the 
neoplastic cells show a mesenchymal-like phenotype. The tumor occurs 
most frequently in older men who on average are in their seventh decade 
of life. It is related to alcohol abuse and smoking of tobacco products. 
Rare tumors may arise from less aggressive types of SCC after exposure 
to radiation. These tumors most commonly present as exophytic, polyp-
oid masses in the larynx; however, they can arise anywhere in the upper 
aerodigestive tract and can appear flat. Because these tumors are most 
often polypoid and most frequently involve the glottis, they are frequently 
found at low stage.

Histologically, the tumors are often ulcerated, likely due to the 
polypoid nature of the lesions (Fig. 5.15). When an overlying epithelial 
component is present, squamous dysplasia is sometimes noted. Although 
the mesenchymal component generally makes up the vast majority of the 
tumor, definitive squamous differentiation is usually seen, sometimes at 
the advancing tumor front (Fig. 5.16). This component has often been 
noted to “blend” into the mesenchymal component. In some tumors, the 
squamous component may be basaloid.55 The mesenchymal component 
may have any of a variety of appearances and can show differentiation 
toward different mesenchymal phenotypes. The tumors are usually low 
to moderately cellular, and although obvious pleomorphism is present, 
most tumors do not appear anaplastic (Figs. 5.17 and 5.18, e-Figs. 5.11 
and 5.12). Mitotic figures and atypical mitotic figures are usually found. 

FIGURE 5.15  Ulcerated spindle cell carcinoma.
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FIGURE 5.16  Occasional squamous nests are seen in this spindle cell carcinoma.

FIGURE 5.17  Spindle cell carcinoma, high power.

The cellular arrangement may appear storiform, herringbone, fascicular, 
loose, or even hypocellular, with intercellular, dense collagen. Giant cells 
can be present, as can cartilagenous or osseous metaplasia or malignant 
differentiation.

The differential diagnosis includes benign and malignant soft tis-
sue neoplasms and malignant melanoma, and a definitive diagnosis can 
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sometimes be difficult based upon histology alone, especially with small 
biopsies. In such cases, immunohistochemistry can be very helpful. Many 
spindle cell carcinomas will react with antibodies to cytokeratin or other 
epithelial markers, and a pancytokeratin mixture or cocktail may be the 
most helpful immunostain to order (Fig. 5.19).51,52,54 Reactivity, however, 
tends to be focal. It should also be noted that an absence of keratin 

FIGURE 5.18  Spindle cell carcinoma, high power.

FIGURE 5.19  Cytokeratin immunostain of spindle cell carcinoma.
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or other specific epithelial antigen expression should not dissuade the 
pathologist from making the diagnosis of spindle cell carcinoma, as nearly 
a third of all cases do not react with antibodies to epithelial antigens. In 
such cases, a careful search should be made for histologic evidence of 
squamous differentiation. A caveat of this is that reactivity with antibod-
ies to mesenchymal antigens does not rule out a spindle cell carcinoma 
(e-Fig. 5.13). Finally, immunostaining for p63 antigen may also be helpful 
in some cases, as the antigen appears to be expressed in spindle cell car-
cinomas at a number of sites (Fig. 5.20).56

Genetically, both the sarcomatoid and epithelial components of 
these tumors harbor similar mutations and have concordant ploidy.52 p53 
protein is overexpressed in both components and identical mutations can 
be found throughout the tumors.57 The tumors are poorly differentiated 
and show LOH frequencies similar to other poorly differentiated SCCs 
of the upper aerodigestive tract.1 A specific marker on the short arm of 
chromosome 4 was shown to be more commonly lost in these tumors as 
compared with other SCC variants.

Adenosquamous Carcinoma

SCC of the upper aerodigestive tract will rarely show true glandular dif-
ferentiation. After conventional-type SCCs with entrapped benign glands, 
high grade mucoepidermoid carcinoma, and adenoid SCC are excluded, 
true adenosquamous carcinomas appear to be extremely rare.58-61 They 
occur most frequently in older men and are related to alcohol and tobacco 
use. They can involve any site within the upper aerodigestive tract, 

FIGURE 5.20  p63 immunostain of spindle cell carcinoma.
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but most commonly arise in the larynx and mouth. These tumors are 
aggressive, frequently metastasize early to lymph nodes, and often recur. 
Uncommonly, sinonasal or oropharyngeal tumors have been found to be 
secondary to HPV infection.62

Histologically, the squamous component of adenosquamous carci-
noma is usually predominant. Although the surface epithelium is often 
ulcerated, high-grade dysplasia can generally be identified (Fig.  5.21). 
The lesions are thus believed to arise from the surface epithelium. (This 
is somewhat contrary to earlier opinions that favored the develop-
ment of this neoplasm from seromucinous glands, perhaps due to the 
identification of dysplastic epithelium extending into adjacent benign 
seromucinous ducts and glands.) The squamous component is usually 
moderately to poorly differentiated, will show areas of distinct keratini-
zation, and may, as was mentioned, extend into the surrounding benign 
seromucinous ducts and glands. Glandular differentiation is usually 
seen in the deepest areas of the tumors and sometimes appears ductular, 
with occasional glands within glands (Fig. 5.22, e-Fig. 5.14). Mucus-
containing cells can often be seen histologically; however, glandular 
differentiation can also be shown histochemically with mucicarmine, 
periodic acid–Schiff, or alcian blue stains and may be shown immuno-
histochemically with antibodies to carcinoembryonic antigen, CAM 5.2, 
or CK7 (Fig. 5.23, e-Fig. 5.15). It was noted by the authors of one series 
that the adenocarcinoma component “bore no resemblance to any dis-
tinctive salivary gland neoplasm.” A variable inflammatory component 
may be present.

FIGURE 5.21  High-grade squamous dysplasia overlying an adenosquamous carcinoma.
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FIGURE 5.22  Adenosquamous carcinoma.

FIGURE 5.23  Intracytoplasmic mucus is seen with some adenosquamous carcinomas.
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These tumors should be distinguished from mucoepidermoid car-
cinomas of the minor salivary glands, which have a considerably better 
prognosis (Table 5.5). Unlike mucoepidermoid carcinomas, these tumors 
should show abnormalities of the surface epithelium. Adenosquamous 
carcinoma should show areas distinctly squamous with extracellular kera-
tin formation and will show more nuclear atypia and mitotic activity than 
even high-grade mucoepidermoid carcinomas. Mucoepidermoid carcino-
mas should appear more lobular, and glandular differentiation is usually 
seen throughout the tumor rather than predominantly at the base. Unlike 
mucoepidermoid carcinomas, adenosquamous carcinomas should not 
have chromosomal rearrangements of MAML2, and thus fluorescence in 
situ hybridization may be helpful diagnostically in some cases.63 Basaloid 
and adenoid SCCs may histologically appear glandular; however, true 
glandular differentiation cannot be demonstrated within these tumors.

Because of the rarity of these tumors, reported molecular findings are 
scant. Most tumors have been noted to be aneuploid by flow cytometry 
and most cases overexpress p53 protein by immunohistochemistry.

Adenoid Squamous Cell Carcinoma

Some invasive SCCs can show a high degree of acantholysis. Although 
individual cells retain their squamous differentiation, the overall low-
power histologic appearance can resemble either glandular or vascular 

TABLE 5.5  Adenosquamous Carcinoma versus Mucoepidermoid 
Carcinoma

Adenosquamous Carcinoma Mucoepidermoid Carcinoma

Clinical: Occurs most frequently 
in older men and involves the 
larynx.

Clinical: Slightly more common in 
women. May occur at any age. 
Most often involves the parotid. 
When it involves minor salivary 
glands, it is most commonly 
found in the palate.

Histology: Tumors are composed 
primarily of moderately 
differentiated conventional-
type squamous cell carcinoma. 
Extracellular keratinization 
is present. Surface epithelial 
dysplasia can be found. Glandular 
differentiation is usually focal.

Histology: Tumors are lobular 
and show mixed glandular 
and squamoid differentiation 
throughout. Surface 
dysplasia should not be 
seen. Intermediate-type cells 
can be found. Extracellular 
keratinization is usually 
not seen.
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neoplasia. This variant of SCC was first recognized in the skin by Lever 
but has been identified at most sites throughout the body, including the 
upper aerodigestive tract.64-74 This morphologic pattern is most common-
ly seen near the lips at the vermillion border. Adenoid SCC of the skin 
and lips likely arises due to sun damage. Reports of this morphologic 
pattern at sites not exposed to sun are too few to determine a pathogen-
esis, although some have suggested that radiation exposure may play a 
role in the development of these tumors. In such cases, this morphologic 
pattern usually comprises a small portion of more conventional-type 
SCC.

Histologically, these tumors show alveolar or glandlike spaces lined 
by a single layer of acantholytic squamous cells (Fig. 5.24, e-Fig. 5.16). 
Similar appearing discohesive cells are often present within the spaces, 
with some necrotic debris and blood. The epithelial cells show a moderate 
to high degree of atypia, with abundant, eosinophilic cytoplasm and both 
cytologic and nuclear abnormalities (Fig. 5.25, e-Fig. 5.17). Lining the 
pseudoglandular spaces, the epithelial cells often have a hobnail appear-
ance and numerous mitotic figures can be easily identified. Histologic and 
histochemical evidence of mucin should not be seen.

As mentioned earlier, this pattern is commonly seen in the pres-
ence of a more conventional-type SCC and, in such cases, does not cre-
ate much of a diagnostic dilemma. There are a few difficulties that may 
arise with such cases, however. Small biopsy specimens may sometimes 
only show the acantholytic, adenoid pattern and benign and malignant 
glandular or vascular lesions may be considered. Also, although a larger 
resection specimen may show obvious conventional-type SCC, focal 

FIGURE 5.24  Adenoid squamous cell carcinoma.
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areas of an adenoid pattern may blend with reactive-appearing vascular 
areas of granulation tissue, rendering the true extent of the tumor dif-
ficult to assess. In all such cases, the degree of cytologic atypia should 
be greater than that of benign vascular or glandular lesions. If, however, 
the differential diagnosis includes a malignant vascular lesion (e.g., 
angiosarcoma) or if the patient has received radiation therapy and the 
differential diagnosis includes benign radiation atypia, immunohisto-
chemistry may be helpful. Adenoid SCCs will react diffusely and strongly 
with antibodies to cytokeratins and will not react with endothelial mark-
ers such as CD31 and factor VIII-RAg. Benign and malignant vascular 
lesions will show the reverse pattern (e-Fig. 5.18),73 although it should be 
remembered that epithelioid vascular tumors may show some cytokera-
tin positivity. If these lesions are perceived as glandular and a squamous 
component is also identified, mucoepidermoid carcinoma may enter the 
differential diagnosis. As already mentioned, these lesions should show 
neither histochemical nor immunohistochemical evidence of glandular 
differentiation.

Undifferentiated Carcinoma (Including Nut 
Midline Carcinoma)

Undifferentiated carcinoma is a variant of the upper aerodigestive tract 
nonkeratinizing SCC that most frequently involves the nasopharynx.75-80 
These nasopharyngeal malignancies present most commonly in men and 
show a bimodal age distribution, peaking in both the second and sixth 

FIGURE 5.25  Adenoid squamous cell carcinoma, high power.
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decades of life. They are much more common in East Asia, especially 
China, than in the United States, and both genetic and environmental 
factors are believed to play a role in their development. Epstein-Barr 
virus (EBV) can be demonstrated by a variety of methods in most of these 
tumors in the nasopharynx.81-83 Although undoubtedly involved in the 
onconeogenesis of these tumors, its exact role remains somewhat unclear. 
Oropharyngeal tumors that have a similar histology are frequently sec-
ondary to HPV infection and present in older individuals, on average 
5 years younger than those with conventional SCCs not related to viral 
infection.84 Also, some undifferentiated carcinomas of the head and neck 
are associated with chromosomal rearrangement of nuclear protein of 
the testis (NUT) gene (NUT midline carcinoma). These tumors frequently 
present in children, although they have been identified in patients of all 
ages.85,86

Within the nasopharynx, undifferentiated carcinomas most com-
monly arise near the opening of the eustachian tube at the fossa of 
Rosenmüller. These tumors are aggressive and generally present with 
cervical metastases, which may be bilateral at the time of diagnosis. The 
primary site of the tumor may be grossly difficult for the otolaryngologist 
to identify, yet blind biopsies near the fossa of Rosenmüller are often diag-
nostic. The HPV-related oropharyngeal tumors also often present with 
neck metastases from a less obvious primary site. NUT midline carcino-
mas present throughout the upper aerodigestive tract but are most often 
sinonasal. These tumors typically present with nonspecific symptoms 
secondary to mass effect.

All of these tumors are histologically undifferentiated. The neoplastic 
cells grow in sheets, with variable degrees of discohesion. The cells appear 
uniform and have indistinct cell borders. Nuclei are large and vesicular, 
frequently with prominent nucleoli. Cytologic and nuclear atypia, mitotic 
figures, and apoptotic cells are all present. A dense lymphoplasmacytic 
infiltrate is always present with EBV-associated tumors of the nasophar-
ynx. It is also frequently seen with the undifferentiated oropharyngeal car-
cinomas that are secondary to HPV infection. NUT midline carcinomas 
are not usually associated with an inflammatory infiltrate.

When the malignant epithelial cells retain cohesion, they appear 
syncytial and grow as nests and cords among the inflammatory cells. 
This pattern in the nasopharynx is termed “differentiated, nonkeratiniz-
ing” (known previously as the Regaud pattern), as one usually suspects 
the tumor to be epithelial (Fig. 5.26, e-Fig. 5.19). When the cells are less 
cohesive and the neoplastic cells grow as smaller nests or even single cells, 
the epithelial nature of these malignancies may be difficult to appreciate. 
Within the nasopharynx, this pattern of growth is now termed “undif-
ferentiated” (previously referred to as the Schmincke pattern) (Fig. 5.27, 
e-Fig. 5.20).

While NUT midline carcinomas are often undifferentiated, some  
squamous differentiation can often be identified histologically (Fig. 5.28).86 
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FIGURE 5.26  Undifferentiated carcinoma, Regaud pattern.

FIGURE 5.27  Undifferentiated carcinoma, Schmincke pattern.

Focally, this may take the form of islands of nonkeratinizing epithelioid 
cells with streaming nuclei. Rapid maturation or keratinization can also be 
seen, with very mature squamous cells or extracellular keratin juxtaposed 
to undifferentiated, immature-appearing cells.

Distinguishing these tumors from lymphoma, although at one time dif-
ficult, has been rendered straightforward with immunohistochemistry.87-89 
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It is now only a difficulty only when one of the possible diagnoses is not 
considered. Most undifferentiated carcinomas, but not all, will react with 
antibodies directed against epithelial membrane antigen (EMA) or various 
cytokeratins (a cocktail is often best used in these cases) (Fig. 5.29). The 
neoplastic cells should not react with antibodies to leukocyte common anti-
gen (CD45), CD15, or CD30, unlike the various lymphomas that may be 

FIGURE 5.28  This undifferentiated carcinoma of the sinonasal tract harbored a transloca-
tion involving the nuclear protein of the testis (NUT) gene (NUT midline carcinoma).

FIGURE 5.29  Undifferentiated carcinoma, cytokeratin immunostain.
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considered in the differential diagnosis. We have seen rare nasopharyngeal 
EBV-associated undifferentiated carcinomas that lack EMA and cytokera-
tin immunoreactivity. In such cases, in situ hybridization for EBV-encoded 
RNA and lack of immunoreactivity for lymphoid antigens may be sufficient 
for the correct diagnosis.90

Distinguishing these tumors from one another and from other 
undifferentiated carcinomas such as sinonasal undifferentiated carci-
noma (SNUC) is important due to the vast differences in prognoses. For 
example, SNUCs are almost uniformly lethal and require very aggres-
sive therapy.91 This typically can be done with methods that specifically 
address the pathogenesis, such as in situ hybridization for EBV or high-
risk HPV (Fig. 5.30, e-Fig. 5.21) or using break-apart probes to identify the 
broken NUT gene (Fig. 5.31). Immunohistochemistry can be helpful, but 
is not always specific. For example, while p16 overexpression is typically 
seen with HPV-related SCCs and not with EBV-associated SCCs, we have 
seen overexpression in some NUT midline carcinomas. The NUT protein 
itself has been found to be overexpressed only in NUT midline carcino-
mas.92 Finally, we have also noted that p63 immunoreactivity is typically 
seen with NUT midline carcinomas, as well as EBV- and HPV-associated 
SCCs, but not in most SNUCs.93

Conclusions

Knowledge of the histologic variants of upper aerodigestive tract SCC is 
important, as it allows the pathologist to consider the correct differential 
diagnoses when unconventional lesions are identified. As a whole, these 

FIGURE 5.30  Undifferentiated carcinoma, in situ hybridization for Epstein-Barr virus.
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variants arise in a patient cohort similar to that of conventional-type 
SCC and will behave more akin to conventional-type SCC than to other 
neoplasms that must be considered in the differential diagnosis. Some 
variants do behave in a unique fashion, as is the case for verrucous carci-
noma, and the correct diagnosis can provide valuable prognostic informa-
tion and help guide surgical treatment.
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6

Salivary Gland–Type 
Neoplasms

Salivary gland–type neoplasms can develop throughout the entire upper 
aerodigestive tract, likely because seromucinous glands underlie the epi-
thelium throughout this region. Although these neoplasms occur with 
different frequencies than they do in the major salivary glands, most of 
the large variety of neoplasms that can involve the major salivary glands 
have been described involving the upper aerodigestive tract (Table 6.1).1 
While the oral cavity is the most common site of involvement, the sali-
vary gland–type neoplasms may be found throughout the entire tract and 
will need to be considered in differential diagnoses with biopsies from 
all sites.

The diagnosis of salivary gland–type neoplasms on small biopsy 
specimens may be difficult, especially as many specific diagnoses require 
the histologic examination of the entire tumor. Furthermore, these 
tumors have a predilection for microscopic heterogeneity and can show 
overlapping features. Nonetheless, many tumors can be given a defini-
tive diagnosis on a biopsy specimen, allowing for proper therapy. For 
example, myoepithelioma can be distinguished from melanoma with 
immunohistochemistry and adenoid cystic carcinoma can often be dis-
tinguished from basaloid squamous cell carcinoma based on histologic 
features alone.

Benign Neoplasms

Benign salivary gland–type tumors of the upper aerodigestive tract appear 
to be slightly more common than their malignant counterparts; however, 
they comprise a smaller proportion of the total number of neoplasms than 
they do in the major salivary glands.2-5 Many are mixed tumors (pleo-
morphic adenomas), but other types of adenomas and cystic or papillary 
neoplasms of the ducts also occur.
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Mixed Tumor

Overall, mixed tumor or pleomorphic adenoma is the most common 
neoplasm of the seromucinous glands of the upper aerodigestive tract.3,5 
These tumors may develop in patients of any age and are somewhat more 
common in women. Within the upper aerodigestive tract, the tumors most 
commonly develop in the palate, likely secondary to the large number of 
seromucinous glands present at this site.

Grossly, the tumors are firm and appear well circumscribed. They 
may be mobile; however, they can involve the adjacent bone, as space 
for growth tends to be limited throughout the upper aerodigestive tract.6 
Unlike their counterparts in the major salivary glands, these tumors rarely 

TABLE 6.1  The 2005 WHO Classification of Epithelial Tumors of the 
Salivary Glands

Malignant Epithelial Tumors Benign Epithelial Tumors

Acinic cell carcinoma Pleomorphic adenoma

Mucoepidermoid carcinoma Myoepithelioma

Adenoid cystic carcinoma Basal cell adenoma

Polymorphous low-grade adenocarcinoma Warthin tumor

Epithelial–myoepithelial carcinoma Oncocytoma

Clear cell carcinoma, not otherwise specified Canalicular adenoma

Basal cell adenocarcinoma Sebaceous adenoma

Sebaceous carcinoma Lymphadenoma

Cystadenocarcinoma Sebaceous and nonsebaceous

Low-grade cribriform cystadenocarcinoma Ductal papillomas

Mucinous adenocarcinoma Inverted ductal papilloma

Oncocytic carcinoma Intraductal papilloma

Salivary duct carcinoma Sialadenoma papilliferum

Adenocarcinoma, not otherwise specified Cystadenoma

Myoepithelial carcinoma

Carcinoma ex pleomorphic adenoma

Carcinosarcoma

Metastasizing pleomorphic adenoma

Squamous cell carcinoma

Small cell carcinoma

Large cell carcinoma

Lymphoepithelial carcinoma

Sialoblastoma
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will have well-developed capsules. They should, however, remain circum-
scribed without widely infiltrative margins (e-Fig. 6.1).5,6

Mixed tumors are especially known for their histologic heterogene-
ity and will display both epithelial and mesenchymal components.3,5,6 
The epithelial components show both true epithelial and myoepithelial 
differentiation. Architecturally, the epithelial cells often form glandular 
structures with lumina (Fig. 6.1, e-Fig. 6.2). The architecture, however, can 
be complex and numerous anastomosing trabeculae, small tubular glands, 
nests, and single epithelioid cells may be present (e-Fig. 6.3). The epitheli-
al cells may be columnar, cuboidal, squamous, plasmacytoid, oncocytoid, 
basaloid, clear, or spindled (e-Fig. 6.4). Most tumors have more than one 
epithelial cell type scattered throughout the lesion. The stromal elements 
may by myxoid, hyaline, chondroid, adipose, or even osseous (Fig.  6.2, 
e-Fig. 6.5). Both the mesenchymal and epithelial elements generally show 
bland cytologic features, and mitotic figures are rare. Mixed tumors of 
the seromucinous glands typically show a more cellular, myoepithelial 
phenotype than their counterparts in the major salivary glands and have 
less stromal elements.5 Furthermore, in our experience, they often contain 
more prominent squamous differentiation.

The differential diagnosis for these lesions may include other 
salivary gland–type adenomas and malignancies such as polymorphous 
low-grade adenocarcinoma, adenoid cystic carcinoma, and, occasionally, 
mucoepidermoid carcinoma when a prominent squamous component is 
seen. The distinction between these mixed tumors and other adenomas 

FIGURE 6.1  Glandular structures and groups of myoepithelial cells are usually seen with 
pleomorphic adenomas.
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on biopsy is somewhat academic; however, even distinguishing them 
from malignancies is not always necessary as complete (margin-free) 
excision is recommended for all these lesions. This is necessary as the 
benign tumors may recur without complete excision and even sometimes 
develop into or concomitantly harbor malignancies (carcinoma ex pleo-
morphic adenoma).

The immunohistochemical profile of mixed tumors depends some-
what on the dominant phenotype of the tumor, i.e., whether the tumor 
shows mostly epithelial, myoepithelial, or mesenchymal differentiation.7 
Most of the epithelial components will express various cytokeratins and 
show variable degrees of myoepithelial differentiation with expression of 
smooth muscle actin (SMA), calponin, S100, and glial fibrillary acidic 
protein (GFAP), CD10, and p63 (e-Fig. 6.6).6-9

Many mixed tumors have been shown to harbor karyotypic abnor-
malities, with frequent abnormalities involving 8q12 and the long arm of 
chromosome 12.10,11 These abnormalities correspond with the PLAG1 
and HMGA2 genes, respectively, two genes involved in transcription.12-14 
Both proteins can be shown to be overexpressed in some mixed tumors 
by immunohistochemistry.

The distinction between mixed tumors and polymorphous low-grade 
adenocarcinomas or even adenoid cystic carcinomas can be difficult on 
biopsy, especially when the particular mixed tumor is very cellular. The 
identification of a mesenchymal component would be indicative of a 
mixed tumor, whereas the identification of perineural invasion or obvious 

FIGURE 6.2  The stromal components of pleomorphic adenomas of the upper 
aerodigestive tract are less abundant than those of the pleomorphic adenomas of the 
major salivary glands.
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infiltration of surrounding tissues would be indicative of a polymorphous 
low-grade adenocarcinoma or adenoid cystic carcinoma. Mixed tumors 
almost always behave in a benign fashion and rarely recur if completely 
excised.6,15

Other Adenomas

Other benign salivary gland–type epithelial tumors may also develop 
throughout the upper aerodigestive tract. These primarily include myo-
epitheliomas and canalicular adenomas, although basal cell adenomas 
and sebaceous adenomas have also been described. One should note that 
malignancy is usually determined by clear-cut infiltration into surround-
ing tissues, and the unequivocal diagnosis of benignancy cannot always be 
made based on small biopsy specimens.

Canalicular adenomas most often involve the upper lip.16,17 They 
are usually but not invariably solitary. They are rarely larger than 2 cm and 
are typically described as painless. The tumors are circumscribed but most 
do not have capsules. Microscopically, long rows or columns of cuboidal 
to columnar epithelial cells interweave throughout the tumors and lead 
to a “beaded” canalicular pattern (Fig. 6.3, e-Fig. 6.7). Cellular atypia and 
mitotic figures are rare (e-Fig. 6.8). The entrapped stroma is pink and 
often contains many small capillaries. Epithelial antigen expression can 
be detected by immunohistochemistry, as can the expression of S100 pro-
tein.18 Other markers of myoepithelial differentiation such as actins or p63 
are not expressed.19 After excision, the tumors rarely recur.

Myoepitheliomas resemble mixed tumors grossly and clinical-
ly but microscopically lack epithelial architecture and a significant 

FIGURE 6.3  Ribbons of bland cuboidal cells are seen with this canalicular adenoma.
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mesenchymal component (other than myxoid stroma) (Fig. 6.4).20-22 
In other words, they are composed entirely of myoepithelial cells. The 
myoepithelial cells can show a variety of histologic appearances but are 
usually categorized as epithelioid, spindled, plasmacytoid (rhabdoid), 
or clear cell (Fig. 6.5, e-Figs. 6.9–6.11). The tumors can have a variable 
cellularity and some tumors may have a prominent myxoid background. 

FIGURE 6.4  Fragments of a myoepithelioma seen on biopsy. Infiltration cannot be 
excluded with such a sample.

FIGURE 6.5  Myoepitheliomas are typically composed of plasmacytoid, monomorphic cells.
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Immunohistochemically, the cells express cytokeratins and will show 
some degree of myogenous differentiation that can be demonstrated with 
antibodies to SMA, calponin, S100, GFAP, or p63, although more specific 
markers of myogenous differentiation are sometimes not seen, especially 
with the plasmacytoid variant (Fig. 6.6, e-Figs. 6.12–6.14).8,21-23 Surgical 
resection should attempt to achieve free margins and the tumors only 
rarely recur.20,22

The differential diagnosis for myoepitheliomas depends on the 
phenotype. The plasmacytoid variant must be distinguished from mela-
noma and plasmacytoma, which can be done by showing epithelial or 
myogenous differentiation. Antibodies more specific for melanoma or 
plasmacytoma antigens such as HMB-45 or CD138, respectively, may 
also be helpful. Spindle cell myoepitheliomas have a broad differen-
tial diagnosis including numerous mesenchymal tumors (e.g., nodular 
fasciitis, schwannoma, neurofibroma, solitary fibrous tumor, and mela-
noma). Antibodies to epithelial antigens or p63 may be helpful, as may 
antibodies more specific to some of the mesenchymal tumors in the 
differential diagnosis (e.g., CD34 for solitary fibrous tumors). Finally, 
clear cell myoepitheliomas must be differentiated from other clear cell 
tumors (see below). To distinguish myoepithelioma from myoepithelial 
carcinoma, one must rely on both cytologic features and growth pattern 
(see below).

Many reported cases of basal cell adenoma of the upper aerodi-
gestive tract appear to have been canalicular adenomas, and some 
authors consider canalicular adenoma simply to be a variant of basal cell 

FIGURE 6.6  Strong immunoreactivity with antibodies to S100 protein was seen with this 
myoepithelioma.
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adenoma.24,25 Indeed, in reviewing the literature, it is difficult to calculate 
the number of basal cell adenomas involving the upper aerodigestive tract 
that did not have a canalicular pattern. It appears that even if basal cell 
adenomas are distinguished from canalicular adenomas, basal cell adeno-
mas still most frequently involve the lip when they arise in the upper 
aerodigestive tract.6

Grossly, basal cell adenomas are well circumscribed.26 Histologically, 
they are composed of basaloid cells that grow as somewhat organoid 
nests (the solid pattern), trabeculae, and tubules (Fig. 6.7, e-Figs. 6.15 
and 6.16).6,26-29 A variable amount of moderately cellular stroma is present 
between the aggregates of basaloid cells. The basaloid cells themselves are 
bland cytologically and have scant cytoplasm (Fig. 6.8). Nuclear palisad-
ing is usually noted at the periphery of the epithelial structures, and some 
cells, particularly in the centers of the cell aggregates, may have more 
abundant, eosinophilic cytoplasm and show overt squamous differentia-
tion. Lumina may be seen within the epithelial nests and trabeculae and 
are often lined by columnar ductal cells. Some cases may have hyaline 
material surrounding the groups of basaloid cells (membranous-type or 
dermal analogue tumor). Immunohistochemically, all the cells will show 
immunoreactivity with antibodies to keratins. Cells lining the apparent 
lumina stain most intensely.30 Conversely, antibodies to S100 protein, 
SMA, and p63 highlight the peripheral cells that are juxtaposed to the 
connective tissues (e-Fig. 6.17). p63 will also highlight areas of squamous 
differentiation. KIT (CD117) expression can be seen with both basal cell 
adenomas and adenocarcinomas.31

FIGURE 6.7  Organoid nests of basaloid cells are seen with basal cell adenomas.
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Basal cell adenomas must be distinguished from other basaloid 
neoplasms such as basaloid squamous cell carcinomas, basal cell adeno-
carcinomas, and adenoid cystic carcinomas. Basaloid squamous cell 
carcinomas are high-grade, infiltrative malignancies with numerous 
mitotic figures and severe cytologic atypia. Basal cell adenocarcinomas are 
primarily distinguished from adenomas by their infiltrative borders, and 
thus, the two cannot usually be distinguished on small biopsy specimens. 
Adenoid cystic carcinomas are highly infiltrative, typically have perineu-
ral invasion, and many have somewhat higher grade cytologic features. 
Furthermore, a cribriform growth pattern is not often seen with basal cell 
adenomas. Aside from the membranous type, basal cell adenomas do very 
well and almost never recur after adequate resection.6

Papillomas

Papillary neoplasms of the salivary glands that cannot better be classified as 
other salivary gland–type neoplasms occur predominantly within the sero-
mucinous glands of the upper aerodigestive tract. These include inverted 
papillomas, intraductal papillomas, and the rare sialadenoma papilliferum.32 
These lesions are all benign and do not develop into malignancies.

Inverted papillomas occur most frequently in the mouth, either at 
the lip or beneath the buccal mucosa.32,33 These lesions present as nodules 
or swellings that typically measure approximately 1 cm in size. Grossly, 
they appear well circumscribed. Microscopically, these tumors appear to 
involve a large duct that may be seen to be in continuity with the surface 
epithelium (e-Fig. 6.18). The duct is filled and expanded by a papillary 

FIGURE 6.8  Basal cell adenomas are composed of bland cells with oval nuclei and 
vesicular chromatin.
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proliferation of predominantly squamous epithelium with scattered 
mucous cells that is frequently covered by columnar cells (e-Fig. 6.19). 
This squamous epithelium shows maturation without atypia and usually 
does not keratinize (Fig. 6.9). True infiltration of the stroma should not be 
seen and if identified should raise the question of a malignancy.

Intraductal papillomas also most frequently involve the lip or buc-
cal mucosa.32 The lesions present as swellings or nodules and usually 
measure about 1 cm in size. Microscopic examination shows a large duct 
lumen distended by arborizing papillae that are lined by a single layer of 
cuboidal to columnar epithelium with occasional mucous cells, all devoid 
of cytologic atypia.

Sialadenoma papilliferum is extremely rare and most often involves 
the palate of middle-aged to older individuals.32,34 Grossly, the lesions 
usually appear somewhat verrucoid or papillary. The papillary structures 
are covered at the tips by a thickened and often keratotic squamous epi-
thelium (Fig. 6.10). Lining the sides of these papillae and separating one 
from another is ductal epithelium that is often two cells thick (e-Figs. 6.20 
and 6.21). These epithelial cells may appear somewhat oncocytic and can 
show tufting. The ducts extend into the stroma and branch. Some degree 
of chronic inflammation is usually noted within the stroma.

Other Benign Neoplasms

Cystadenomas represent between 5% and 10% of benign salivary gland–
type neoplasms of the upper aerodigestive tract and often involve the 
lips, buccal mucosa, and palate.5 The age range of patients with these 

FIGURE 6.9  Inverted papillomas are well circumscribed and composed of maturing, 
stratified squamous epithelium.
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lesions is large, and about twice as many occur in women. Nodular 
and cystic spaces can be seen on cut section.6,35 Histologically, the cysts 
are lined by a cuboidal or columnar epithelium (Fig. 6.11, e-Fig. 6.22). 
Mucinous, oncocytic, and squamous epithelia have all been described. 
The cytologically bland epithelium varies in thickness and often forms 
papilla. Some cystadenomas have been noted to involve the supraglottic 

FIGURE 6.10  Numerous papillae lined by a stratified squamous epithelium are seen with 
this sialadenoma papilliferum.

FIGURE 6.11  Cystadenomas typically have bland, mucinous epithelial cells.
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larynx. Here, they are composed of bland oncocytic epithelium, often 
with papillae.36,37

Other benign salivary gland–type tumors described in the upper 
aerodigestive tract include sebaceous adenomas and oncocytic prolif-
erations, including oncocytomas.38,39 Lesions similar in appearance to 
Warthin tumors have also been described.40 These tumors share the his-
tologic features of their counterparts in the major salivary glands.

Malignant Neoplasms

Malignant salivary gland–type tumors occur in the upper aerodiges-
tive tract somewhat less frequently than benign neoplasms.5,38 As with 
benign tumors, these lesions most often develop in the palate, where 
there is a great abundance of seromucinous glands. The subtypes of 
carcinoma occur with somewhat different frequencies than they do in 
the major salivary glands, with adenoid cystic carcinomas, mucoepi-
dermoid carcinomas, and polymorphous low-grade adenocarcinomas 
predominating. Some tumors that occur here, such as polymorphous 
low-grade adenocarcinoma and clear cell carcinoma, rarely occur in the 
major salivary glands. Carcinomas of the minor seromucinous glands 
often show histologic overlap with one another and with benign salivary 
gland–type neoplasms. A specific diagnosis may be difficult or impos-
sible based on small biopsy specimens. Methods for distinguishing the 
neoplasms are discussed.

Adenoid Cystic Carcinoma

Adenoid cystic carcinomas are usually listed as the second most common 
malignant neoplasm of the seromucinous glands of the upper aerodiges-
tive tract.38 They occur throughout the tract but most often involve the 
palate.5,41,42 They show no sex predilection and may involve patients of any 
age, although they usually present in middle-aged or older patients. The 
tumors are often painful, probably because of their frequent perineural 
invasion. Patients with adenoid cystic carcinomas do rather poorly and 
are at a very high (up to 85%) risk for recurrence.43 Although the disease is 
somewhat indolent, it is almost always deadly, and up to 90% of patients 
die within 15 years of their diagnosis. Adenoid cystic carcinomas tend 
to metastasize hematogenously to distant locations, especially the lung, 
unlike most other salivary gland malignancies. Lymph node metastases 
are vanishingly rare.

Grossly, the tumors may appear deceptively circumscribed, where-
as they are, at the microscopic level, quite infiltrative. Histologically, the 
tumors show three characteristic growth patterns: cribriform, tubular, 
and solid (Fig. 6.12).41,42 Most tumors show some mixture of these pat-
terns. The cribriform pattern is the most common and is characterized 
by nests and larger islands of epithelioid cells, which contain numerous 
punched out circular spaces. These spaces may contain a basophilic, 
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FIGURE 6.12  Adenoid cystic carcinomas are composed of nests and tubules of basaloid 
cells.

FIGURE 6.13  Adenoid cystic carcinomas often have a cribriform architecture with frothy 
basophilic or dense eosinophilic material within the cystic spaces.

somewhat frothy material or dense eosinophilic material (Fig. 6.13, 
e-Figs. 6.23 and 6.24). The frothy basophilic material may also be seen 
within the surrounding stroma. The stroma may appear hyalinized and 
can resemble the eosinophilic material found within the cystic spaces, 
which is believed to be basal lamina. The individual neoplastic cells are 
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small with angulated nuclei (e-Fig. 6.25). Cytoplasm is usually scant and 
may vary from basophilic to eosinophilic to clear. Small nucleoli may be 
present, and apoptotic and mitotic figures are usually infrequent. Rare 
ductal structures lined by epithelial cells may be seen with all histo-
logic patterns. The tubular pattern of growth is often composed of cells 
that tend to show more distinct epithelial or myoepithelial differentia-
tion, and the tubules will contain the same materials noted previously. 
Finally, the solid pattern is composed of variably sized nests of basaloid 
cells, with no or very few cystic spaces (Fig. 6.14). This pattern is con-
sidered by some to be of higher grade than the others, with an associated 
poorer prognosis or more rapid demise. Apoptotic bodies, numerous 
mitotic figures, and even comedo-type necrosis have been described 
with this pattern. However, we believe that many tumors that have been 
described with these features may actually represent other forms of 
high-grade neoplasia including basaloid squamous cell carcinoma and 
salivary duct carcinoma.41 All patterns typically infiltrate the surround-
ing stroma and perineural invasion can almost always be identified 
(Fig. 6.15, e-Fig. 6.26).

The grading of adenoid cystic carcinomas is probably of no use on 
biopsy specimens, although it may be important at resection.44 Some stud-
ies have shown that tumors with any solid component (grade 2) or with 
more than 30% solid component (grade 3) are associated with higher mor-
tality rates.45 We believe that grading may be of limited use and that many 
reports discussing its predictive value predate the widespread recognition 
of polymorphous low-grade adenocarcinoma and basaloid squamous cell 

FIGURE 6.14  Some adenoid cystic carcinomas have a solid architecture.

10630_ch06_p098-143.indd   111 27/04/12   12:35 PM



112  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

carcinoma, distinctly different neoplasms that may have “contaminated” 
the low-grade and high-grade subgroups, respectively.

Adenoid cystic carcinomas rarely undergo high-grade transformation 
or “dedifferentiation.” Eleven of 17 cases reported in two larger series 
originated in the upper aerodigestive tract, most often in the sinonasal 
area.46,47 For such a diagnosis, a conventional component of adenoid 
cystic carcinoma must be present in close association with a high-grade 
carcinoma. The high-grade component typically lacks the biphasic dif-
ferentiation seen with conventional adenoid cystic carcinoma and can 
show squamous differentiation (Fig. 6.16). This can be demonstrated 
with immunohistochemistry as myoepithelial staining is typically lost. 
The high-grade component most frequently grows as solid sheets or nests, 
although cribriform, and micropapillary growth has been described. 
Individual cells are enlarged and pleomorphic, with atypical nuclei that 
have vesicular chromatin and prominent nucleoli. Numerous mitotic fig-
ures are present with necrosis, including comedo-type necrosis within the 
large nests of neoplastic cells. Unlike with conventional adenoid cystic 
carcinoma, lymph node metastases develop in half the cases, showing 
high-grade transformation; thus, some suggest that lymph node dissec-
tions may be warranted for these patients.

By immunohistochemistry, the neoplastic cells of adenoid cystic car-
cinoma show myoepithelial and epithelial differentiation and react with 
antibodies to p63, S100, SMA, and pancytokeratin.19,48,49 The staining 
patterns reflect the differentiation of the various cells, with the periph-
eral cells (those juxtaposed to the stroma) showing mostly myoepithelial 

FIGURE 6.15  Perineural invasion is almost always seen with adenoid cystic carcinomas.
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differentiation (e-Figs. 6.27 and 6.28). Some cells within the solid and 
cribriform nests also show myoepithelial differentiation, including those 
surrounding the apparent ducts. Other ducts, however, have a more epi-
thelial phenotype and do not express myogenous antigens. The trabecular 
components show a much more obvious biphenotypic differentiation, 
with the outer cells showing a myoepithelial phenotype and the inner 
cells showing an epithelial phenotype. The tumors are sometimes strongly 
immunoreactive for antibodies to KIT (CD117) (expressed by the more 
epithelial cells), which may be useful for distinguishing the tumors from 
other neoplasms, especially polymorphous low-grade adenocarcinomas 
(Fig. 6.17).31,50 Solid patterns have been noted to show more diffuse 
immunoreactivity. This antibody cannot be used outside of histologic 
context, however, as it is expressed by other basaloid neoplasms includ-
ing basal cell adenoma and basal cell adenocarcinoma. We do not believe 
that it provides for definitive distinction of salivary gland–type tumors in 
and of itself.

Approximately two-thirds of adenoid cystic carcinomas have been 
shown to have a recurrent cytogenetic abnormality, t(6;9)(q22-23;p23-24) 
that juxtaposes the MYB and NFIB genes.51-54 This results in the expres-
sion of the MYB–NFIB fusion protein, which can be demonstrated with 
immunohistochemistry in more than 80% of adenoid cystic carcinomas 
(including those apparently lacking the translocation) using antibodies 
to MYB. Unfortunately, other tumors in the differential diagnosis also 
express this marker, including most basaloid squamous cell carcinomas.53 

FIGURE 6.16  Areas of conventional cribriform adenoid cystic carcinoma (bottom) 
contrast with the transformation to high-grade carcinoma (top).
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Although the tumors are often strongly reactive with antibodies to KIT 
(CD117), molecular abnormalities of its gene have not been noted and 
the tumors have not been found to be responsive to tyrosine kinase 
inhibitors.55

The differential diagnosis of adenoid cystic carcinoma can be exten-
sive and includes other salivary gland and basaloid neoplasms (Table 6.2). 
On biopsy, the most important distinction is with basaloid squamous cell 
carcinoma (as discussed in Chapter 5). This is because preoperative radia-
tion and neck dissection may be employed with basaloid squamous cell 
carcinoma but should not be used with most adenoid cystic carcinomas. 
Although much time is spent with biopsy specimens trying to distinguish 
adenoid cystic carcinomas from polymorphous low-grade adenocarcino-
mas, it may not always be necessary. The distinction will be discussed, 
however, below.

Polymorphous Low-Grade Adenocarcinoma

Polymorphous low-grade adenocarcinoma occurs almost exclusively in 
the seromucinous glands of the upper aerodigestive tract, most com-
monly in the palate.56 It occurs over a broad age range, most often in 
older individuals. The tumors develop more frequently in women and 
blacks. They usually present as painless masses or “swellings.” Unlike 
adenoid cystic carcinomas, polymorphous low-grade adenocarcinomas 
are not very aggressive. Up to one-third of patients may have recurrences 
and, unlike patients with adenoid cystic carcinomas, some may develop 
lymph node metastases (usually solitary).57 Reports of mortality have 

FIGURE 6.17  c-kit immunoreactivity is usually limited to the more epithelial cells in 
adenoid cystic carcinoma.
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varied from very low (<1%) to nearly 15%.56,57 Rarely, these tumors have 
been noted to transform into high-grade carcinomas, typically after a 
protracted clinical course.58,59

Grossly, polymorphous low-grade adenocarcinoma is indistinct 
and is usually described as yellow to tan, firm, and circumscribed.56,57,60 
Consistent with its appellation, these tumors show various growth pat-
terns microscopically throughout the individual lesions. These patterns 
include solid, trabecular, ductal, cribriform, tubular, and cystic formations, 
sometimes with intracystic papillae (Figs. 6.18 and 6.19, e-Figs. 6.29–6.31). 
Concentric whirling around a nidus, often a nerve, is characteristically 
seen. Although the tumors appear grossly circumscribed, they frequently 
infiltrate the surrounding seromucinous glands and stromal tissues, and 
perineural invasion is commonly seen (e-Fig. 6.32). Individual tumor 
cells are monomorphic, round to polygonal, and usually have a scant 

TABLE 6.2  Differential Diagnosis of Adenoid 
Cystic Carcinoma

Polymorphous low-grade adenocarcinoma

Pleomorphic adenoma

Basal cell adenoma/adenocarcinoma

Epithelial–myoepithelial carcinoma

Basaloid squamous cell carcinoma

FIGURE 6.18  This polymorphous low-grade adenocarcinoma has a prominent tubular 
pattern.
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to moderate amount of eosinophilic cytoplasm, although more onco-
cytic cells, clear cells, and mucin-containing cells may sometimes be seen 
(Fig. 6.20, e-Fig. 6.33). The nuclei are bland, round to oval with vesicular 
chromatin, and usually have inconspicuous nucleoli. Mitotic figures and 

FIGURE 6.19  The tubules seen with polymorphous low-grade adenocarcinomas can 
appear similar to those of adenoid cystic carcinomas.

FIGURE 6.20  The nuclei of polymorphous low-grade adenocarcinomas are usually larger 
and more oval than those of adenoid cystic carcinomas. Their chromatin is also more 
open and vesicular.
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necrosis are rare. These tumors are not usually associated with abundant 
stroma, although focal hyaline or myxoid stroma may be seen.

It can be difficult to distinguish polymorphous low-grade adeno-
carcinoma from other salivary gland–type neoplasms, especially on small 
biopsy specimens. Many mixed tumors will be stroma poor and show 
growth patterns similar to polymorphous low-grade adenocarcinoma. 
Infiltration of the surrounding stromal tissue or perineural invasion 
should not be seen with mixed tumors, however. As the tumor margin 
may not be seen on smaller biopsy specimens, some cases may require less 
definitive diagnoses, with some discussion of the differential diagnosis.

Polymorphous low-grade adenocarcinomas can also be particularly 
hard to distinguish from adenoid cystic carcinomas, especially those that 
have predominantly tubular growth patterns (Table 6.3). Polymorphous 
low-grade adenocarcinomas usually show more heterogeneity in their 
growth patterns and cytologic features, whereas adenoid cystic carci-
nomas tend to have smaller, more hyperchromatic, and more angu-
lated nuclei. The identification of mitotic figures can also be helpful, as 
polymorphous low-grade adenocarcinomas should have virtually none, 
whereas a few mitotic figures can be seen with adenoid cystic carcinomas 
(this can also be demonstrated by immunostaining for proliferative activ-
ity and polymorphous low-grade adenocarcinomas usually have Mib-1/
Ki67 staining indices of less than 5%). Immunohistochemistry may be 
helpful here, as adenoid cystic carcinomas have been shown to be much 
more likely to stain with antibodies to KIT (CD117) (e-Fig. 6.34).31,50 
Negative staining, however, is not particularly helpful. The staining 
pattern for polymorphous low-grade adenocarcinomas with other anti-
bodies showed marked overlap with adenoid cystic carcinomas, and 
epithelial and myoepithelial differentiation is frequently identified with 
antibodies to keratins, S100 protein, p63, and SMA (e-Fig. 6.35).8,61,62 
That said, the typical biphasic staining seen with many adenoid cystic 
carcinomas is usually not seen with polymorphous low-grade adenocar-
cinomas, and the latter tumors typically show much stronger and diffuse 
S100 protein positivity. Occasional authors have noted that staining 
with antibodies to vimentin may be helpful, as polymorphous low-grade 
adenocarcinomas show immunoreactivity, whereas adenoid cystic carci-
nomas do not.61,63

A tumor very similar to polymorphous low-grade adenocarci-
noma (indeed, it is unclear if it is a separate entity) has recently been 
described affecting the minor salivary glands, typically the tongue.64 The 
authors have termed it “cribriform adenocarcinoma.” Of the 23  cases 
described in one series, 14 involved the tongue and all the others 
involved other locations within the mouth. The tumors were much 
more aggressive than typical polymorphous low-grade adenocarcino-
mas, and more than 60% had lymph node metastases at presentation. 
Histologically, the tumors were covered by intact squamous epithelium 
and had infiltrative borders. The tumor cells grew as solid, cribriform, 
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TABLE 6.3  Adenoid Cystic Carcinoma (ACC) versus Polymorphous 
Low-Grade Adenocarcinoma (PLGA)

ACC PLGA

Clinical
Involves both the major salivary 

glands and the upper aerodigestive 
tract

Almost exclusively involves the upper 
aerodigestive tract, especially the 
palate

More common in women and blacks

Architecture

Solid, cribriform, or tubular

Infiltrative

Perineural invasion is common

Solid, trabecular, ductal, cribriform, 
tubular, cystic, and papillary

Infiltrative

Perineural invasion is common

Cytology

Small, monomorphic cells with scant 
eosinophilic cytoplasm

Smaller, more angulated, 
hyperchromatic nuclei

Occasional mitotic figures can be 
present

Small cells with scant cytoplasm and 
sometimes larger cells with more 
abundant eosinophilic cytoplasm

Round to oval nuclei with open 
chromatin

Mitotic figures are uncommon

Immunohistochemistry

Variable reactivity with antibodies 
to myoepithelial and epithelial 
antigens

Can show reactivity with antibodies 
to c-kit in solid or epithelial 
components

No vimentin immunoreactivity

Variable reactivity with antibodies 
to myoepithelial and epithelial 
antigens but staining is not 
biphasic

Mostly does not show reactivity with 
antibodies to c-kit

Vimentin immunoreactivity

Behavior

Aggressive

Almost always recurs

Almost never metastasizes to lymph 
nodes

Frequently metastasizes to lungs

Often results in the death of the 
patient

Not aggressive

Can recur

Can metastasize to lymph nodes

Rarely metastasizes distally

Rarely results in the death of the 
patient
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microcystic, and tubular structures (Fig. 6.21). Tumor cells had a moder-
ate to abundant amount of clear to eosinophilic cytoplasm. The nuclei 
frequently overlapped with mild atypia and had vesicular chromatin 
that often appeared “cleared out,” similar to the nuclei of papillary 
thyroid carcinoma. Immunohistochemical results were similar to those 
seen with typical polymorphous low-grade adenocarcinomas, with a 
few caveats. These tumors were more likely to show immunoreactivity 
with antibodies to c-kit (CD117) and were frequently immunoreactive 
with antibodies to p16 (although testing for human papillomavirus was 
consistently negative).

Mucoepidermoid Carcinoma

Mucoepidermoid carcinoma is notorious for affecting individuals of any 
age and is the most common salivary gland malignancy in both children 
and adults. Although it is slightly more common in the major salivary 
glands, it still represents a significant portion of salivary gland–type neo-
plasms that involve the seromucinous glands of the upper aerodigestive 
tract. As with other salivary gland–type neoplasms, mucoepidermoid 
carcinomas most frequently involve the mouth, specifically the palate.65-67 
The tumors for the most part behave well, and less than 15% of patients 
have recurrences or metastases; less than 5% to 10% of patients will die 
of their tumors.65,68 More than 60% of mucoepidermoid carcinomas have 
t(11;19)(q21;p13), which creates a MECT1/MAML2 fusion protein.69,70 
The frequency of the translocation is much higher in lower grade tumors, 
suggesting that higher grade tumors may represent a different entity.

FIGURE 6.21  Solid nests of this “cribriform adenocarcinoma” of the tongue infiltrate the 
stromal tissues.
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Mucoepidermoid carcinomas are noncircumscribed and invasive.66,67 
They show varying proportions of mucous, basaloid, squamous, interme-
diate, oncocytic, and clear cells, which themselves show varying degrees 
of differentiation (Figs. 6.22–6.25, e-Figs. 6.36–6.40).65,66 The tumors 
grow as solid and/or cystic masses. Mucous cells are simply epithelial 

FIGURE 6.22  Low-grade mucoepidermoid carcinomas are cystic with mucinous and 
epidermoid cells easily seen at low power.

FIGURE 6.23  Mucinous and epidermoid cells are intimately intermixed in mucoepidermoid 
carcinomas.
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FIGURE 6.24  This solid area in a mucoepidermoid carcinoma has numerous transitional 
cells.

FIGURE 6.25  Clear cells are frequently seen in mucoepidermoid carcinomas.

cells that contain mucin and have pale, eosinophilic, foamy cytoplasm. 
These can appear somewhat like goblet cells or even signet ring cells. 
Intermediate cells are smaller cells with more basophilic cytoplasm. 
Squamoid (or epidermoid) cells are larger than intermediate cells and 
have more abundant and eosinophilic cytoplasm. These cells are often 
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round or ovoid but can become polygonal and more obviously squamoid 
in appearance with clear-cut keratinization. Clear cells are large and 
polygonal and resemble squamous cells except for their clear cytoplasm. 
Mucus can be demonstrated within the mucus cells or within cystic 
spaces with histochemical staining. Clear cells, however, contain glyco-
gen rather than mucus. Although cytologic atypia and mitotic activity 
are uncommon, both may be occasionally seen and generally denote a 
higher grade tumor.

A number of grading systems for mucoepidermoid carcinomas 
have been proposed that take into account the growth pattern (solid 
vs. cystic) and histologic characteristics (proportions of cell types, 
mitotic rate, cellular anaplasia, vascular invasion, neural invasion, 
and the pattern of infiltration).65,71,72 A somewhat recently proposed 
grading system has been shown to have better reproducibility than 
others, with good predictability (Table 6.4).72 With most grading 
systems, low-grade mucoepidermoid carcinomas, when completely 
excised, have virtually no risk for recurrence. Higher grade tumors can 

TABLE 6.4  Grading of Mucoepidermoid Carcinoma

Characteristic Features Defining Features

Grade 1 Prominent goblet cell component

Cyst formation

Intermediate cells may be 
prominent

Circumscribed growth pattern

Lack of grade 3 defining 
features

Lack of aggressive 
invasion

Grade 2 Intermediate cells predominate 
over mucinous cells

Mostly solid

Squamous cell may be seen

Aggressive invasion 
pattern

Lack of grade 3 defining 
features

Grade 3 Squamous cells predominate

Mostly solid

Necrosis

Perineural spread

Vascular invasion

Bony invasion

>4 mitotic figures/10 hpf

High-grade nuclear 
pleomorphism

Note. Scoring system: intracystic component <25%; tumor front invades in small nests or 
islands; pronounced nuclear atypia; angiolymphatic invasion; bony invasion; >4 mitotic 
figures/10 hpf; perineural spread; necrosis.

Grade 1, no features; grade 2, one feature; grade 3, two or more features.
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carry up to a 63% risk for cervical metastases and roughly the same 
mortality rate.65

The tumors must be distinguished from adenosquamous carci-
nomas (see Chapter 5), as the latter tumors have a much worse prog-
nosis. Immunohistochemistry is rarely needed for diagnostic reasons. 
Strong expression of p63 may occasionally be helpful for distinguishing 
oncocyte-predominant mucoepidermoid carcinomas from oncocytomas. 
Histochemistry can sometimes be used to demonstrate intracellular and 
extracellular mucins (e.g., periodic acid–Schiff [PAS] and mucicarmine) 
(Fig. 6.26, e-Fig. 6.41). Mucoepidermoid carcinomas do not express myo-
epithelial antigens, and such staining may be helpful in cases with abun-
dant clear cells in which other salivary gland–type tumors with myoepi-
thelial phenotypes may be considered.73,74 Interestingly, immunoreactivity 
with antibodies to MUC1 and HER-2/neu has been associated with higher 
grade tumors.75,76

Acinic Cell Carcinoma

Outside of the parotid gland, acinic cell carcinomas are very uncommon, 
and they represent between 1% and 10% of salivary gland–type malignan-
cies of the upper aerodigestive tract.77-80 The tumors develop over a wide 
age range and occur slightly more often in women. Although they occur 
throughout the tract, they have most often been noted in the mouth and 
have primarily involved the lips, buccal mucosa, and palate. The tumors 
recur approximately one-third of the time; however, patients rarely die of 
the disease.

FIGURE 6.26  A mucicarmine stain can be used to highlight intracellular mucin.
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Acinic cell carcinomas usually present as swellings or nodules and 
are noted to be circumscribed and rubbery.77-80 Cystic change is some-
times noted. They can display a wide range of architectural patterns 
including solid, cystic, papillary-cystic, and follicular (Figs. 6.27 and 
6.28, e-Figs. 6.42 and 6.43). Most of the neoplastic cells should have 

FIGURE 6.27  Acinic cell carcinomas are usually solid and obviously form acini.

FIGURE 6.28  Some acinic cell carcinomas are papillary and cystic.
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acinic differentiation and be polyhedral, with abundant granular baso-
philic cytoplasm and small, hyperchromatic nuclei (Fig. 6.29, e-Figs. 6.44 
and 6.45). Vacuolated, clear, and ductal cells are also sometimes noted. 
Features of a high-grade malignancy such as necrosis, anaplasia, and 
increased mitotic activity should not be seen in conventional acinic cell 
carcinomas; however, dedifferentiation has been described.81 Also, focal 
atypia, characterized by hypercellularity, nuclear enlargement, and prom-
inent nucleoli, can sometimes be seen and correlates with an increased 
risk for recurrence.80

The acinic cells contain PAS-positive diastase-resistant granules,80 
and by immunohistochemistry, they are reactive with antibodies to 
cytokeratins.82 Myoepithelial antigens are not expressed.49 Only a small 
percentage of cases will react with antibodies to amylase.83 Little is 
known about the genetic or molecular abnormalities in classic acinic 
cell carcinomas. Loss of heterozygosity studies have shown losses at 
4p15-16, 6p25-qter, and 17p11.84 Recently, a tumor often previously 
classified as acinic cell carcinoma with a recurrent cytogenetic abnor-
mality, mammary analogue secretory carcinoma, has been described 
(discussed below).

Mammary Analogue Secretory Carcinoma

Mammary analogue secretory carcinoma is a recently described salivary 
gland malignancy characterized by t(12;15)(p13;q25) that juxtaposes the 
ETV6 and NTRK3 genes, similar to that seen in breast secretory carcino-

FIGURE 6.29  Large, polygonal cells with abundant granular, basophilic cytoplasm are 
seen in acinic cell carcinomas.
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mas.85,86 Of the 16 cases reported in a large series, 3 involved the upper 
aerodigestive tract, all within the mouth. The tumors occurred about 
equally in both sexes and over a broad age range.86 Nearly half the patients 
with follow-up developed metastases or recurrent diseases.

Histologically, the tumors are circumscribed or lobulated, with 
intervening fibrous septa (Fig. 6.30). They are composed of microcys-
tic, tubular, and solid structures (Fig. 6.31). Neoplastic cells have pink 
granular or vacuolated cytoplasm, with low-grade nuclei that have 
vesicular chromatin and small, sometimes distinct nucleoli. Necrosis, 
prominent atypia, and serous acinar differentiation are not seen. 
Neoplastic cells are immunoreactive with antibodies to CK7, S100, 
GCDFP-15 (most cases), and mammaglobin. Myoepithelial differentia-
tion is not seen.

Epithelial–Myoepithelial Carcinoma

Epithelial–myoepithelial carcinomas are rare biphasic malignancies.87-89 
Overall, about 25% of these carcinomas involve the upper aerodigestive 
tract, frequently in the sinonasal area or mouth. As with many salivary 
gland–type tumors, the age range of the patients is wide, although most 
patients are older and the mean age is about 60 years. There is a female 
predominance. Although about one-third of the tumors have been noted 
to recur, less than 10% of patients have died of the disease.87,89

Grossly, these tumors are nodular or infiltrative and some are 
even noted to be completely encapsulated.87,88 Histologically, they have 

FIGURE 6.30  Fibrous bands separate lobules of tumor in this mammary analogue secre-
tory carcinoma.
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a classic biphasic appearance, with tubules and trabeculae lined by an 
outer layer of myoepithelial cells and an inner layer of epithelial cells 
(Fig.  6.32, e-Figs. 6.46 and 6.47). Solid areas are present and these are 
almost always composed of myoepithelial cells, sometimes with marked 
atypia (“anaplasia”) (e-Fig. 6.48). Although most myoepithelial cells will 

FIGURE 6.32  The epithelial and myoepithelial cells are readily identified in this 
epithelial–myoepithelial carcinoma.

FIGURE 6.31  Small cysts and tubules surrounded by mildly atypical epithelial cells are 
characteristic of mammary analogue secretory carcinoma.
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have clear cytoplasm, they have also been noted to have amphophilic 
cytoplasm or to appear oncocytic. The epithelial cells are usually noted 
to be lightly eosinophilic and to appear reminiscent of intercalated ducts. 
The epithelial cells have also been noted to have clear cytoplasm or to 
appear oncocytic or mucinous. Squamous and sebaceous differentiation 
has also been noted. Most cases have only mild nuclear atypia, although 
severe nuclear atypia has been described in both the myoepithelial and 
epithelial components (Fig. 6.33, e-Fig. 6.49). About one-third of the cases 
have perineural invasion, and approximately 10% exhibit angiolymphatic 
invasion. Calcifications and necrosis can also be present. The tumors have 
rarely been noted to “dedifferentiate,” and in such cases, mitotic activity 
is much increased.

Immunohistochemistry can be used to highlight the epithelial and 
myoepithelial components of these tumors.87,88 The epithelial cells will 
almost universally show strong and diffuse immunoreactivity with anti-
bodies to keratins, which often also lightly stain the myoepithelial cells 
(Fig. 6.34, e-Fig. 6.50). Antibodies to p63, S100 protein, SMA, and vimen-
tin have been noted to demonstrate the myoepithelial components well 
(Fig. 6.35, e-Figs. 6.51 and 6.52). Immunoreactivity with antibodies to 
c-kit (CD117) has been noted in up to 70% of cases and is localized to the 
epithelial cells (e-Fig. 6.53).87

FIGURE 6.33  Only mild cellular and nuclear atypia is seen in this epithelial–myoepithelial 
carcinoma.
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FIGURE 6.34  Both the epithelial and myoepithelial cells will be immunoreactive with 
antibodies to cytokeratins, although the myoepithelial cells usually stain more weakly.

FIGURE 6.35  The myoepithelial cells of this epithelial–myoepithelial carcinoma are clearly 
highlighted with an SMA immunostain.
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Clear Cell Carcinoma

Many tumors involving the upper aerodigestive tract, especially the sali-
vary gland–type tumors, can show clear cell change (Table 6.5).90-92 Such 
neoplasms can usually be distinguished from one another by a thorough 
search throughout the lesion for more conventional areas. Occasionally, 
immunohistochemistry can help; however, indefinite diagnoses may 
sometimes be required with small biopsies.

Hyalinizing clear cell carcinoma is a clear cell malignancy that has 
been distinguished from other salivary gland carcinomas.93 It is consid-
ered to be a low-grade malignancy that behaves indolently even after 
metastasis. These lesions arise most commonly at the base of the tongue; 
however, they can be found throughout the upper aerodigestive tract and 
even rarely in the major salivary glands. The tumors are generally found 
in older individuals, most often women.

Grossly, these tumors have been described as firm and gray-white 
and are usually smaller than 3 cm in size.93 The tumors have infiltrative 
borders that may be appreciated grossly or microscopically. They are 
composed of round to polygonal cells that have clear cytoplasm, although 
occasional cells will have granular and eosinophilic cytoplasm (Fig. 6.36, 
e-Figs. 6.54 and 6.55). The nuclei have irregular, indented contours with 
finely granular to coarse chromatin. Nucleoli are often noted; however, 
they are not prominent. Mitotic figures and necrosis are usually not seen. 
The neoplastic cells grow in trabeculae, cords, and nests, which are 
separated and encircled by fibrous bands. Focally, the stroma may appear 
more myxoid and loose.

As mentioned earlier, many tumors may have clear cells. The most 
frequent differential diagnoses considered with these tumors are epi-
thelial–myoepithelial carcinoma and myoepithelioma or myoepithelial 
carcinoma.91 Unlike epithelial–myoepithelial carcinoma, hyalinizing clear 
cell carcinoma will not appear biphasic. Neoplastic cells fail to react with 
antibodies to SMA, muscle-specific actin, and S100 protein, but do fre-
quently show immunoreactivity with antibodies to p63. They will react 

TABLE 6.5  Salivary Gland–Type Tumors That May 
Have a Clear Cell Morphology

Clear cell carcinoma

Epithelial–myoepithelial carcinoma

Clear cell myoepithelioma/myoepithelial carcinoma

Acinic cell carcinoma

Oncocytoma

Mucoepidermoid carcinoma
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with antibodies to cytokeratins and do contain PAS-positive material that 
is diastase sensitive (glycogen).93 Others have shown mucin positivity in 
some cases.

Recently, it has been shown that more than 80% of these tumors 
harbor translocations involving EWSR1, almost always partnering with 
ATF1.94 This is especially interesting, as the same translocation has been 
identified in many of the so-called soft tissue myoepithelial tumors. 
Furthermore, nearly identical translocations have also been identified in 
clear cell sarcomas and angiomatoid fibrous histiocytoma.

Carcinoma Ex Pleomorphic Adenoma

Epithelial malignancies can develop in mixed tumors and, as such, are 
termed carcinoma ex pleomorphic adenoma. These tumors represent 
perhaps 5% to 15% of all salivary gland malignancies and less than 10% 
of salivary gland–type malignancies of the seromucinous glands.95-98 Some 
have estimated that up to 25% of typical mixed tumors would eventually 
develop into malignancies if left untreated.98 These malignancies occur 
in patients older than those with typical mixed tumors and present more 
frequently in men. Molecular and cytogenetic data confirm that these neo-
plasms typically develop sequentially, as the malignancies often contain 
typical chromosomal rearrangements seen in mixed tumors (e.g., rear-
rangement of the PLAG1 gene) with additional loss of heterozygosity of 
multiple tumor suppressor genes.98,99 The typical history is of a relatively 
stable mass that undergoes painful, rapid enlargement. The pain is likely 

FIGURE 6.36  Islands of clear cells separated by fibrous bands are characteristically seen 
in hyalinizing clear cell carcinomas.
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secondary to perineural invasion. Even with multimodal treatment, up to 
50% of patients in some studies have died of their disease.

Grossly, carcinomas ex pleomorphic adenomas are larger than typi-
cal mixed tumors and often appear infiltrative.97,98 Residual mixed tumor 
can often be grossly identified, and some tumors may appear circum-
scribed and encapsulated with only focal areas of infiltration.96 The histo-
logic appearance can vary greatly, and virtually all differentiated salivary 
gland–type malignancies have been noted to arise from mixed tumors.96-98 
That said, most of these carcinomas will be classified as adenocarcinomas, 
not otherwise specified, or as salivary duct carcinomas and will frequently 
show perineural and vascular invasion together with abundant necrosis 
(Figs. 6.37 and 6.38, e-Figs. 6.56–6.58). In small biopsy specimens, only 
the malignant or the benign component may be sampled, and thus the 
correct diagnosis is usually made only at resection. Indeed, the risks for 
both a concurrent and a subsequent malignancy are the main reason for 
resection of tumors diagnosed as mixed tumors on biopsy.

Salivary Duct Carcinoma

Salivary duct carcinomas are rare high-grade malignancies (as opposed 
to the so-called low-grade salivary duct carcinoma).100-104 They are slightly 
more common in men and develop in older individuals, with patients 
often in their seventh decade of life. Although primarily arising in the 
parotid gland, approximately 10% of salivary duct carcinomas develop in 
the seromucinous glands of the upper aerodigestive tract. Patients with 
these malignancies do poorly and local recurrence and distant metastases 
are common. The mean survival time is between 3 and 5 years.

FIGURE 6.37  This low-grade adenocarcinoma was associated with a pleomorphic adenoma.
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Grossly, the lesions are poorly circumscribed and have been 
described as firm and gritty.100-103 Histologically, they are notable for 
their marked similarity to mammary ductal carcinoma, especially ductal 
carcinoma in situ with comedo-type necrosis (Fig. 6.39, e-Figs. 6.59 and 
6.60). Well-circumscribed large nests of tumor cells that often have central 

FIGURE 6.38  This adenocarcinoma appears to be of higher grade and was also associated 
with a pleomorphic adenoma.

FIGURE 6.39  Comedo-type necrosis is generally seen with salivary duct carcinomas.

10630_ch06_p098-143.indd   133 27/04/12   12:38 PM



134  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

necrosis are present. Areas appearing more infiltrative are also usually 
seen, with smaller nests and glands and even single cells set in a densely 
sclerotic, desmoplastic stroma (Fig. 6.40, e-Figs. 6.61 and 6.62). The tumor 
cells are large and polygonal and usually have abundant eosinophilic, apo-
crinelike cytoplasm. The nuclei are large, atypical, and pleomorphic with 
vesicular chromatin and prominent nucleoli. Mitotic figures, necrosis, and 
perineural invasion are common features.

Immunohistochemistry is not generally needed for the diagnosis of 
salivary duct carcinoma. Tumors show immunoreactivity with antibodies to 
keratins and have been shown, interestingly, to be immunoreactive with anti-
bodies to GCDFP-15.101 Almost all salivary duct carcinomas fail to express 
estrogen and progesterone receptors, although some will show intense 
immunoreactivity with antibodies to HER-2/neu, some with gene ampifica-
tion.100,105 Androgen receptors have also been shown to be expressed.106

Myoepithelial Carcinoma

Myoepithelial carcinomas are rare and may present throughout the upper 
aerodigestive tract.22,107,108 They occur in older individuals and a sex pre-
dilection has not been noted. They may arise de novo but are often noted 
in association with a benign tumor, either a conventional mixed tumor or 
a myoepithelioma. More than half of the patients with myoepithelial car-
cinomas will develop recurrences and nearly half will develop metastases. 
Almost a third of patients die of the disease.

The tumors are frequently noted to be multinodular.22,107,108 Unlike the 
benign tumors with which they are sometimes associated, myoepithelial 

FIGURE 6.40  The infiltrating glands seen with salivary duct carcinomas appear similar to 
those seen with infiltrating ductal carcinomas of the breast.

10630_ch06_p098-143.indd   134 27/04/12   12:38 PM



Salivary Gland–Type Neoplasms  ———  135 

carcinomas clearly infiltrate into surrounding tissues, and bony invasion 
is often noted when the tumors are located in the palate. The tumor cells 
show the same phenotypes as seen in myoepitheliomas; epithelioid, clear, 
spindled, and plasmacytoid variants may be seen (Figs. 6.41 and 6.42, e-Figs. 
6.63–6.65). Nearly half of the cases will show high-grade cytologic features 

FIGURE 6.41  This myoepithelial carcinoma had a low-grade cytology similar to that seen 
with myoepitheliomas.

FIGURE 6.42  Like myoepitheliomas, myoepithelial carcinomas can be composed of clear 
cells.
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with enlarged nuclei, nuclear pleomorphism, chromatin clumping, promi-
nent nucleoli, and nuclear membrane irregularities. Necrosis, increased 
numbers of mitotic figures, and perineural invasion are all frequently pres-
ent. A little more than half of the cases will instead show bland cytologic 
features similar to those of myoepithelioma. A myxoid or hyalinized stroma 
is common. The immunohistochemical staining pattern is similar to that 
of myoepithelioma, with nearly all tumors showing immunoreactivity with 
antibodies to keratins and most showing immunoreactivity with antibodies 
to S100 protein, SMA, p63, or calponin (Fig. 6.43, e-Fig. 6.66).22,107,108

Basal Cell Adenocarcinomas

Basal cell adenocarcinomas occur much more frequently in the major 
salivary glands but they have also been noted in the upper aerodigestive 
tract.109-111 The tumors histologically resemble basal cell adenomas (see 
above); however, tumor necrosis (often comedo type), cellular atypia, 
and increased mitotic figures can be seen. The two tumors are primarily 
distinguished from one another by their growth patterns and thus are usu-
ally not distinguishable on small biopsy specimens (Fig. 6.44). Basal cell 
adenocarcinomas have strands or islands of tumor cells extending into 
adjacent tissues and can show perineural or intravascular invasion. The 
tumors recur approximately one-third of the time and can metastasize to 
regional lymph nodes. Immunohistochemical results are similar to those 
of basal cell adenoma and the tumors will express c-kit (CD117).30

As with basal cell adenomas, basal cell adenocarcinomas must be dis-
tinguished from other basaloid neoplasms, especially basaloid squamous 

FIGURE 6.43  This clear cell myoepithelial carcinoma shows immunoreactivity with 
antibodies to p63.
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cell carcinomas and adenoid cystic carcinomas. Basaloid squamous cell 
carcinomas are high-grade malignancies and show higher grade cytologic 
features with more nuclear atypia and mitotic activity. The identification 
of the overlying squamous dysplasia can also be helpful, as it is seen with 
basaloid squamous cell carcinomas. Basal cell adenocarcinomas show 
more prominent palisading of peripheral nuclei than adenoid cystic carci-
nomas and frequently have foci of bland squamous metaplasia.110

Other Malignancies

A number of other salivary gland–type malignancies can arise throughout 
the upper aerodigestive tract. These include adenocarcinomas, not other-
wise specified, and cystadenocarcinomas.

The use of the diagnosis adenocarcinoma, not otherwise specified, 
to diagnose lesions in the upper aerodigestive tract specifically as salivary 
gland–type neoplasms is uncommon. Occasional high-grade adenocarci-
nomas do arise here, especially in the sinonasal area and mouth, that can-
not be classified as a particular subtype of surface or salivary gland tumor. 
As these lesions likely represent a heterogeneous group of malignancies, 
the overall meaning and prognosis of such a diagnosis is unclear.

Cystadenocarcinomas are rare tumors that often involve the oral 
cavity.112 Grossly, the tumors are noted to be multicystic. Histologically, 
they infiltrate the surrounding tissues and induce a desmoplastic 
response. The cysts show variable morphology and range greatly in 
diameter. Papillae are seen within the cysts, and these can vary in com-
plexity. The cysts and papillae are lined by a cuboidal epithelium with 

FIGURE 6.44  Basal cell adenocarcinomas have a similar histology to basal cell adenomas 
except that they will infiltrate the surrounding tissues.
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eosinophilic cytoplasm and uniform, hyperchromatic nuclei. Occasional 
cases have larger or columnar cells with more cytologic atypia. Perineural 
invasion is frequently seen. Focal cyst rupture and chronic inflammation 
are common. Fewer than 10% of patients will develop metastases or 
recurrent tumor.
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Adenocarcinomas, Other Than 
Those That Can Be Classified 
as Salivary Gland–Type

Most adenocarcinomas of the upper aerodigestive tract can best be classi-
fied as salivary gland–type malignancies (Table 7.1). A notable exception 
occurs in the sinonasal region, where a significant percentage of adeno-
carcinomas have an intestinal phenotype, and other low-grade and high-
grade non–intestinal-type adenocarcinomas also appear distinct from 
traditional salivary gland–type malignancies. In small biopsy specimens, 
the distinction between these tumors is not always easy. Nonetheless, the 
higher grade or worse behaving adenocarcinomas, e.g., the intestinal-type 
adenocarcinomas and adenoid cystic carcinomas, are usually readily dis-
tinguished from the lower grade tumors.

Sinonasal Intestinal-Type Adenocarcinoma

Sinonasal intestinal-type adenocarcinomas are a distinct clinicopatho-
logic entity.1 The tumors most frequently involve the ethmoid sinuses and 
the nasal cavity; however, they may be found within the other sinuses as 
well.2-4 They arise mostly in adult men over a wide age range, although 
most are diagnosed in the fifth and sixth decades of life. Occasional series 
that have attempted to report only cases not secondary to environmen-
tal exposures have shown no sex predilection, however.1 The tumors 
are noteworthy for their increased prevalence in persons exposed to 
hardwood and other dusts, although the risks for such exposure do not 
appear to be the same throughout the world.2-7 Sinonasal intestinal-type 
adenocarcinomas have much higher recurrence rates than lower grade 
adenocarcinomas and accordingly worse prognoses. Approximately 50% 
of patients survive for 5 years after their initial diagnosis. Little is known 
regarding the particular molecular abnormalities associated with these 
tumors other than the fact that most do not show the abnormalities typi-
cal of colorectal adenocarcinomas such as abnormalities of wnt signaling 
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pathway or mismatch repair protein loss and resultant microsatellite 
instability.8,9 Comparative genomic hybridization studies have consistently 
shown gains at 7q, 8q, and 20q with losses at 5q, 17p, and 18q.10,11

Grossly, sinonasal intestinal-type adenocarcinomas have been 
described as papillary and friable and range in color from white-tan to 
red-purple.1,12 Microscopically, the tumors show intestinal phenotypes 
that can vary greatly, with some tumors appearing akin to normal small 
intestinal epithelium (authors have even described an apparent muscula-
ris mucosae) while others are poorly differentiated and have a signet ring 
phenotype (Table 7.2) (Figs. 7.1–7.3, e-Figs. 7.1 and 7.2).12-14 Most tumors 
(70% to 80%) have a papillary–tubular cylinder cell pattern akin to that 
seen in most colorectal adenocarcinomas. These usually show papillae or 
villi that spread across the surface and fold into the stroma. Numerous 
tubular structures can then be seen on cut surface that infiltrate the under-
lying stroma, some of which will have intratubular papillary growths. 
These tumors can produce a variable amount of mucus, and solid and 
cribriform areas can be seen. The neoplastic cells are tall and columnar 
with oval, hyperchromatic nuclei that appear stratified. A variable num-
ber of goblet cells, Paneth cells, and enterochromaffin cells can also be 
present. These tumors can be graded as well differentiated, moderately 
differentiated, and poorly differentiated, much like grading of colorectal 
adenocarcinomas. Another histologic pattern that may be seen has been 
termed as the alveolar goblet cell pattern. This pattern is characterized by 
numerous mucus-filled cavities. These cavities are separated by thin septa 

 7.1  Adenocarcinomas of the Upper Aerodigestive Tract

Salivary gland–type malignancies

Non–salivary gland-type adenocarcinomas

  Intestinal-type adenocarcinomas

  Non–intestinal-type adenocarcinomas

  �  Low-grade sinonasal adenocarcinomas (papillary, tubulopapillary,  
  seromucous, etc.)

    Low-grade nasopharyngeal adenocarcinomas

  �  High-grade adenocarcinomas (including some related to human  
  papillomavirus infection)

TABLE 7.2  Histologic Types of Sinonasal 
Intestinal-Type Adenocarcinomas

Papillary–tubular cylinder cell (grades 1–3)

Alveolar goblet cell

Signet ring
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of fibrous tissue and have mucinous epithelial cells either lining the spaces 
or floating within the cavities. The appearance is virtually identical to that 
of the so-called colloid carcinomas of the intestinal tract. Finally, less than 
5% of these tumors will show a signet ring morphology akin to that seen 
throughout the enteric tract.

The subclassification of sinonasal intestinal-type adenocarcinomas and 
the grading of the most common pattern, the papillary–tubular type, have 

FIGURE 7.1   Sinonasal intestinal-type adenocarcinoma showing a typical papillary pattern.

FIGURE 7.2   Sinonasal intestinal-type adenocarcinoma with abundant mucus production.
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been shown to be predictive of overall survival, with the lower grade papil-
lary–tubular variants showing the longest survival and the highest survival 
rate at 5 years.13,15,16 Because the tumors are so rare, and because a limited 
number of therapeutic options are available, subtyping and grading are often 
not performed. It is unlikely that either is necessary with small biopsies.

Immunohistochemically, sinonasal intestinal-type adenocarcinomas 
show a marked resemblance to true colorectal adenocarcinomas and most 
tumors will react with antibodies to CK20, CDX2, and MUC2 (Fig. 7.4, 
e-Figs. 7.3–7.5).17-20 This allows them to be distinguished from other sino-
nasal adenocarcinomas. Unlike true colorectal adenocarcinomas, sinona-
sal intestinal-type adenocarcinomas show greater immunoreactivity with 
antibodies to neuroendocrine antigens such as neuron-specific enolase 
and chromogranin, whereas they are less likely to show immunoreactivity 
with antibodies to carcinoembryonic antigen.21

Other Adenocarcinomas

Classification of adenocarcinomas of the upper aerodigestive tract that 
do not have features of typical salivary gland–type malignancies and are 
not intestinal-type adenocarcinomas remains somewhat unclear. The 
WHO currently classifies these lesions together as non–intestinal-type 
adenocarcinomas and then proceeds to discuss low-grade and high-grade 
types. Most other adenocarcinomas are cytologically of lower grade and 
carry with their diagnosis a much better prognosis than the intestinal-type 
adenocarcinomas.22,23

FIGURE 7.3  Sinonasal intestinal-type adenocarcinoma showing a signet ring pattern.
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Low-grade adenocarcinomas have been described involving the 
nasal cavity, the paranasal sinuses, and the nasopharynx.22-31 Reported 
patient ages have varied greatly, with median ages ranging from 37 to 54 
years. The tumors occur equally in both sexes and present with nonspecif-
ic nasal or nasopharyngeal symptoms such as obstruction or epistaxis. The 
tumors generally behave in a benign fashion, recurring only occasionally.27

Grossly, these tumors have been described as papillary or nodular 
and friable.23 Histologically, they have been described as having the 
features of very well-differentiated adenocarcinomas. Papillae are often 
noted, especially with tumors of the nasopharynx (Fig. 7.5, e-Fig. 7.6).24 
Infiltrating glands are crowded, small, and uniform in most cases but 
occasionally have been noted to be cystically dilated and to have 
papillary formations (Fig. 7.6, e-Fig. 7.7). The papillae and glands are 
lined by a single row of bland cuboidal to columnar mucinous cells 
with marked uniformity and only rare mitotic figures (Fig. 7.7). Mild 
to moderate anisonucleosis may sometimes be noted and nuclei are 
occasionally noted to lose their basal polarity. Rarely, calcispherules 
are identified (e-Fig. 7.8).

A tubulopapillary variant has been described that differs from the 
other descriptions of low-grade adenocarcinomas in that some of the 
neoplastic epithelial cells contained intraepithelial mucus and the tumors 
were noted not to have cystically dilated glands.29,31 Furthermore, the also-
described seromucous adenocarcinoma also shares most of the previously 
described features of other low-grade adenocarcinomas other than that it 
lacks the typical papillary architecture of the other tumors.32

FIGURE 7.4  CDX2 expression in a sinonasal intestinal-type adenocarcinoma demonstrated 
by immunostain.
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Histochemical stains can be used to show the mucinous nature 
of these tumors. Immunohistochemically, the tumors express epithelial 
antigens and CK7 but do not express markers of intestinal differentiation 
such as CK20, MUC2, and CDX2.18-20 The nasopharyngeal tumors have 
been shown to express TTF1 but not thyroglobulin.24,25 The tumors can be 
distinguished from many salivary gland–type neoplasms, as they do not 
express myoepithelial markers.29,32 Furthermore, unlike polymorphous 

FIGURE 7.6  Tubules are back to back in this low-grade adenocarcinoma.

FIGURE 7.5  A low-grade adenocarcinoma with a prominent papillary architecture.
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low-grade adenocarcinomas, these tumors generally do not show perineu-
ral invasion.

The low-grade adenocarcinomas also need to be distinguished from 
respiratory epithelioid and seromucinous hamartomas (respiratory epithe-
lial adenomatoid hamartomas [REAHs]).27,33,34 REAHs should be polypoid 
and covered by a schneiderian-type epithelium, sometimes with squamous 
metaplasia. Seromucinous glands can be increased in number but should 
retain a lobular pattern. We have seen cases of an apparent REAH with an 
associated low-grade adenocarcinoma (seromucous adenocarcinoma).27 
The overgrowth of the REAH by the adenocarcinoma was obvious, with 
a loss of lobular architecture and back-to-back proliferation of tubules. 
That said, others may have also called these tumors as seromucinous 
hamartomas.34

Non–intestinal-type high-grade adenocarcinomas are a poorly char-
acterized group of tumors. These are adenocarcinomas that cannot be better 
diagnosed as a specific salivary gland–type adenocarcinoma, do not have 
an intestinal phenotype, and have moderate to marked cytologic pleomor-
phism, high mitotic activity, and necrosis.22,35,36 They have been described 
almost exclusively in the sinonasal tract. The majority of sinonasal high-
grade adenocarcinomas have occurred in men and the tumors have devel-
oped in patients ranging in age from 15 to 83 years. Most have involved 
both the nasal cavities and the paranasal sinuses at presentation. Symptoms 
have included obstruction and facial mass. In spite of aggressive therapy, 
more than half of the people with these tumors have died of the disease.22,30

The histology of these tumors has been variable.35,36 Some are remi-
niscent of the blastomatous component of teratocarcinosarcoma or of 

FIGURE 7.7  The tubules are lined by a cytologically bland layer of cuboidal cells.
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pulmonary blastomas, have solid and trabecular growth with occasional 
small cystic spaces, and are composed of neoplastic cells that have a small 
amount of amphiphilic cytoplasm (Fig. 7.8). Occasional cases are more 
nested and composed of larger cells, with more abundant eosinophilic 
cytoplasm (somewhat akin to salivary duct carcinoma) (Fig. 7.9). Many 
examples will show focal areas of solid growth akin to those of sino-
nasal undifferentiated carcinoma (SNUC). Uncommonly, some of these 

FIGURE 7.9  Sinonasal adenocarcinoma having nested, high-grade cells with abundant 
eosinophilic cytoplasm.

FIGURE 7.8  High-grade sinonasal adenocarcinoma having numerous small cystlike spaces.
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tumors may be composed of clear cells and resemble renal cell carcinoma 
(e-Fig. 7.9).36,37 Finally, we, and others, have noted that some examples 
appear akin to high-grade mucoepidermoid carcinomas and are associ-
ated with oncocytic schneiderian papillomas (e-Fig. 7.10).36,38-40 Most 
cases, by definition, have marked cytologic and nuclear pleomorphism, 
abundant mitotic activity, and necrosis. Tumors generally lack CDX2 and 
CK20 immunoreactivity.36 Diffuse, strong CK7 immunoreactivity has been 
seen in nearly half of the cases. S100, p63, and neuroendocrine antigen 
immunoreactivity is only rarely seen.

High-grade non–intestinal-type sinonasal adenocarcinomas should 
be distinguished from low-grade non–intestinal-type sinonasal adeno-
carcinomas because of their marked difference in prognosis. Low-grade 
lesions should be predominantly papillary or tubular unlike high-grade 
lesions, which are frequently solid or trabecular. Although focal cytologic 
atypia is sometimes seen with low-grade lesions, abundant mitotic figures 
or tumor necrosis is seen with high-grade lesions.

High-grade non–intestinal-type adenocarcinomas should also be 
distinguished from intestinal-type adenocarcinomas. Most sinonasal 
intestinal-type adenocarcinomas are gland forming and the tumors fre-
quently produce extracellular mucus. Immunohistochemistry may be 
helpful, especially with small biopsy specimens. Intestinal-type sino-
nasal adenocarcinomas are frequently immunoreactive with antibodies 
to CK20, CDX2, and MUC2, whereas high-grade non–intestinal-type 
adenocarcinomas are rarely immunoreactive with these antibodies.

SNUC is sometimes considered in the differential diagnosis. For a 
diagnosis of SNUC, no or very limited glandular differentiation should 
be seen on routine histology. Finally, the distinction of these tumors from 
high-grade salivary duct carcinoma can be very difficult and, indeed, 
may be semantic. Some tumors appear akin to salivary duct carcinomas 
with infiltrating islands of pleomorphic glandular cells, sometimes with 
abundant eosinophilic cytoplasm. Furthermore, within the current WHO 
classification system of salivary gland tumors is the diagnosis “adenocarci-
noma, not otherwise specified,” a wastepaper basket diagnosis that could 
easily be made to include these tumors.

Recently, primary lingual adenocarcinomas with a colonic pheno-
type were described.41 These tumors were immunoreactive with antibodies 
to CK20 and CDX2. A case of adenocarcinoma associated with a lingual 
enteric duplication cyst has also been described.42 We have encountered 
tongue lesions that have an intestinal appearance, two of which were 
associated with apparent benign duplication cysts.35 The single case tested 
was immunoreactive with antibodies to CDX2.

We have seen occasional high-grade adenocarcinomas of the base of 
tongue, tonsil, or sinonasal tract that express p16 and contain high-risk 
types of human papillomavirus using in situ hybridization (Fig. 7.10). 
Some of these have had limited p63 immunoreactivity and may perhaps 
be best classified as adenosquamous carcinomas, although they differ from 
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the typical adenosquamous carcinomas that have obvious intracellular 
mucin accumulation.43 The tumors typically have had a trabecular and 
cystic growth, lined focally with tall columnar cells. They have been 
immunoreactive with antibodies to CK7 and some with antibodies to 
neuroendocrine antigens.

References

	1.	 Barnes L. Intestinal-type adenocarcinoma of the nasal cavity and paranasal sinuses. Am 
J Surg Pathol. 1986;10:192-202.

	2.	 Ironside P, Matthews J. Adenocarcinoma of the nose and paranasal sinuses in wood-
workers in the state of Victoria, Australia. Cancer. 1975;36:1115-1124.

	3.	 Hadfield EH, Macbeth RG. Adenocarcinoma of ethmoids in furniture workers. Ann 
Otol Rhinol Laryngol. 1971;80:699-703.

	4.	 Klintenberg C, Olofsson J, Hellquist H, Sokjer H. Adenocarcinoma of the ethmoid 
sinuses. A review of 28 cases with special reference to wood dust exposure. Cancer. 
1984;54:482-488.

	5.	 Imbus HR, Dyson WL. A review of nasal cancer in furniture manufacturing and wood-
working in North Carolina, the United States, and other countries. J Occup Med. 
1987;29:734-740.

	6.	 Acheson ED, Cowdell RH, Hadfield E, Macbeth RG. Nasal cancer in woodworkers in 
the furniture industry. Br Med J. 1968;2:587-596.

	7.	 Hadfield EH. A study of adenocarcinoma of the paranasal sinuses in woodworkers in 
the furniture industry. Ann R Coll Surg Engl. 1970;46:301-319.

	8.	 Perez-Ordonez B, Huynh NN, Berean KW, Jordan RC. Expression of mismatch repair 
proteins, beta catenin, and E cadherin in intestinal-type sinonasal adenocarcinoma. J 
Clin Pathol. 2004;57:1080-1083.

FIGURE 7.10  A high-grade adenocarcinoma of the sinonasal tract that was associated 
with high-risk human papillomavirus.

10630_ch07_p144-155.indd   153 27/04/12   12:41 PM



154  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

	 9.	 Yom SS, Rashid A, Rosenthal DI, et al. Genetic analysis of sinonasal adenocarcinoma 
phenotypes: distinct alterations of histogenetic significance. Mod Pathol. 2005;18:
315-319.

10.	 Korinth D, Pacyna-Gengelbach M, Deutschmann N, et al. Chromosomal imbalances 
in wood dust-related adenocarcinomas of the inner nose and their associations with 
pathological parameters. J Pathol. 2005;207:207-215.

11.	 Ariza M, Llorente JL, Alvarez-Marcas C, et al. Comparative genomic hybridization in 
primary sinonasal adenocarcinomas. Cancer. 2004;100:335-341.

12.	 Sanchez-Casis G, Devine KD, Weiland LH. Nasal adenocarcinomas that closely simu-
late colonic carcinomas. Cancer. 1971;28:714-720.

13.	 Kleinsasser O, Schroeder HG. Adenocarcinomas of the inner nose after exposure to 
wood dust. Morphological findings and relationships between histopathology and clini-
cal behavior in 79 cases. Arch Otorhinolaryngol. 1988;245:1-15.

14.	 Mills SE, Fechner RE, Cantrell RW. Aggressive sinonasal lesion resembling normal intes-
tinal mucosa. Am J Surg Pathol. 1982;6:803-809.

15.	 Franchi A, Gallo O, Santucci M. Clinical relevance of the histological classification of 
sinonasal intestinal-type adenocarcinomas. Hum Pathol. 1999;30:1140-1145.

16.	 Franquemont DW, Fechner RE, Mills SE. Histologic classification of sinonasal intesti-
nal-type adenocarcinoma. Am J Surg Pathol. 1991;15:368-375.

17.	 Choi HR, Sturgis EM, Rashid A, et al. Sinonasal adenocarcinoma: evidence for histoge-
netic divergence of the enteric and nonenteric phenotypes. Hum Pathol. 2003;34:1101-
1107.

18.	 Franchi A, Massi D, Palomba A, Biancalani M, Santucci M. CDX-2, cytokeratin 7 and 
cytokeratin 20 immunohistochemical expression in the differential diagnosis of primary 
adenocarcinomas of the sinonasal tract. Virchows Arch. 2004;445:63-67.

19.	 Cathro HP, Mills SE. Immunophenotypic differences between intestinal-type and low-
grade papillary sinonasal adenocarcinomas: an immunohistochemical study of 22 cases 
utilizing CDX2 and MUC2. Am J Surg Pathol. 2004;28:1026-1032.

20.	 Kennedy MT, Jordan RC, Berean KW, Perez-Ordonez B. Expression pattern of CK7, 
CK20, CDX-2, and villin in intestinal-type sinonasal adenocarcinoma. J Clin Pathol. 
2004;57:932-937.

21.	 McKinney CD, Mills SE, Franquemont DW. Sinonasal intestinal-type adenocarcinoma: 
immunohistochemical profile and comparison with colonic adenocarcinoma. Mod 
Pathol. 1995;8:421-426.

22.	 Heffner DK, Hyams VJ, Hauck KW, Lingeman C. Low-grade adenocarcinoma of the 
nasal cavity and paranasal sinuses. Cancer. 1982;50:312-322.

23.	 Wenig BM, Hyams VJ, Heffner DK. Nasopharyngeal papillary adenocarcinoma. A clini-
copathologic study of a low-grade carcinoma. Am J Surg Pathol. 1988;12:946-953.

24.	 Pineda-Daboin K, Neto A, Ochoa-Perez V, Luna MA. Nasopharyngeal adenocarcino-
mas: a clinicopathologic study of 44 cases including immunohistochemical features of 
18 papillary phenotypes. Ann Diagn Pathol. 2006;10:215-221.

25.	 Zeizafoun N, Elmberger G, Wenig BM. Thyroid transcription factor (TTF-1) immunore-
activity in low-grade nasopharyngeal papillary adenocarcinomas (LGNPPA): a report of 
three cases. Mod Pathol. 2007;20:231-232A.

26.	 Franchi A, Palomba A, Massi D, et al. Low-grade salivary type tubulo-papillary adeno-
carcinoma of the sinonasal tract. Histopathology. 2006;48:881-884.

27.	 Jo VY, Mills SE, Cathro HP, Carlson DL, Stelow EB. Low-grade sinonasal adenocar-
cinomas: the association with and distinction from respiratory epithelial adenomatoid 
hamartomas and other glandular lesions. Am J Surg Pathol. 2009;33:401-408.

28.	 Kleinsasser O. Terminal tubulus adenocarcinoma of the nasal seromucous glands. A 
specific entity. Arch Otorhinolaryngol. 1985;241:183-193.

10630_ch07_p144-155.indd   154 27/04/12   12:41 PM



Adenocarcinomas  ———  155 

29.	 Luna MA. Sinonasal tubulopapillary low-grade adenocarcinoma: a specific diagnosis or 
just another seromucous adenocarcinoma? Adv Anat Pathol. 2005;12:109-115.

30.	 Orvidas LJ, Lewis JE, Weaver AL, Bagniewski SM, Olsen KD. Adenocarcinoma of the 
nose and paranasal sinuses: a retrospective study of diagnosis, histologic characteristics, 
and outcomes in 24 patients. Head Neck. 2005;27:370-375.

31.	 Skalova A, Cardesa A, Leivo I, et al. Sinonasal tubulopapillary low-grade adenocarci-
noma. Histopathological, immunohistochemical and ultrastructural features of poorly 
recognised entity. Virchows Arch. 2003;443:152-158.

32.	 Neto AG, Pineda-Daboin K, Luna MA. Sinonasal tract seromucous adenocarcinomas: a 
report of 12 cases. Ann Diagn Pathol. 2003;7:154-159.

33.	 Wenig BM, Heffner DK. Respiratory epithelial adenomatoid hamartomas of the sino-
nasal tract and nasopharynx: a clinicopathologic study of 31 cases. Ann Otol Rhinol 
Laryngol. 1995;104:639-645.

34.	 Weinreb I, Gnepp DR, Laver NM, et al. Seromucinous hamartomas: a clinicopathologi-
cal study of a sinonasal glandular lesion lacking myoepithelial cells. Histopathology. 
2009;54:205-213.

35.	 Stelow EB, Mills SE, Jo VY, Carlson DL. Adenocarcinoma of the upper aerodigestive 
tract. Adv Anat Pathol. 2010;17:262-269.

36.	 Stelow EB, Jo VY, Mills SE, Carlson DL. A histologic and immunohistochemical study  
describing the diversity of tumors classified as sinonasal high-grade non-intestinal 
adenocarcinomas. Am J Surg Pathol. 2011;35:971-80.

37.	 Zur KB, Brandwein M, Wang B, Som P, Gordon R, Urken ML. Primary description of 
a new entity, renal cell-like carcinoma of the nasal cavity: van Meegeren in the house of 
Vermeer. Arch Otolaryngol Head Neck Surg. 2002;128:441-447.

38.	 Barnes L, Bedetti C. Oncocytic schneiderian papilloma: a reappraisal of cylindrical cell 
papilloma of the sinonasal tract. Hum Pathol. 1984;15:344-351.

39.	 Kapadia SB, Barnes L, Pelzman K, Mirani N, Heffner DK, Bedetti C. Carcinoma ex 
oncocytic schneiderian (cylindrical cell) papilloma. Am J Otolaryngol. 1993;14:332-338.

40.	 Maitra A, Baskin LB, Lee EL. Malignancies arising in oncocytic schneiderian papillomas: 
a report of 2 cases and review of the literature. Arch Pathol Lab Med. 2001;125:1365-
1367.

41.	 Bell D, Kupferman ME, Williams MD, Rashid A, El-Naggar AK. Primary colonic-type 
adenocarcinoma of the base of the tongue: a previously unreported phenotype. Hum 
Pathol. 2009;40:1798-1802.

42.	 Volchok J, Jaffer A, Cooper T, Al-Sabbagh A, Cavalli G. Adenocarcinoma arising in a 
lingual foregut duplication cyst. Arch Otolaryngol Head Neck Surg. 2007;133:717-719.

43.	 Masand RP, El-Mofty SK, Ma XJ, Luo Y, Flanagan JJ, Lewis JS Jr. Adenosquamous car-
cinoma of the head and neck: relationship to human papillomavirus and review of the 
literature. Head Neck Pathol. 2011;5:108-116.

10630_ch07_p144-155.indd   155 27/04/12   12:41 PM



156

8

Neural, Neuroectodermal, 
and Neuroendocrine 
Neoplasms

A variety of neural, neuroectodermal, and neuroendocrine neoplasms 
can occur throughout the upper aerodigestive tract. These lesions may 
show overlapping histologic features and be difficult to distinguish from 
one another in small biopsy specimens. Nonetheless, distinction from 
one another and from other neoplasms is important, as these tumors have 
widely different prognoses and require markedly different treatments. 
This chapter discusses the clinicopathologic features of these neoplasms 
and the methods for accurately diagnosing them.

Neural Lesions

Most lesions of the peripheral nervous system can occur in the upper 
aerodigestive tract (Table 8.1).1 These include neurofibromas, schwanno-
mas, granular cell tumors, neuromas, neurothekeomas, paragangliomas, 
and malignant peripheral nerve sheath tumors (MPNSTs). Most may 
occur throughout the upper aerodigestive tract region; however, many 
occur more frequently at particular sites in well-defined clinicopathologic 
circumstances. With small biopsy specimens, it is not always possible to 
distinguish the lesions from one another, as knowing the low-power archi-
tecture is sometimes necessary for a definitive diagnosis. In such cases, 
differential diagnoses can be carried out or more general diagnoses, such 
as benign nerve sheath tumor or benign neural tumor, can be used.

Traumatic neuromas can occur throughout the tract but most fre-
quently arise in the lip, tongue, or mental nerve area.1,2 They present as 
small nodules that are often painful to palpation. Like their counterparts 
throughout the body, they are composed of tangles of neural tissue com-
posed of axons and schwann cells, often accompanied by dense fibrotic 
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tissue (Fig. 8.1, e-Fig. 8.1). Ganglion cells have been reported in some 
lesions. An immunostain for S100 protein can be used to highlight the 
neural nature of these lesions.

Mucosal neuromas of multiple endocrine neoplasia type 2B resem-
ble traumatic neuromas and are composed of convoluted neural tissue 
with numerous axons surrounded by a thickened perineurium.1,3 These 
lesions mostly involve the lips and the tongue but can also involve other 

TABLE 8.1  Neural Lesions of the Upper 
Aerodigestive Tract

Traumatic neuroma
Mucosal neuroma

Neurofibroma

Schwannoma

Granular cell tumor (and congenital epulis)

Neurothekeoma

Nerve sheath myxoma

Palisaded encapsulated neuroma (solitary 
circumscribed neuroma)

Malignant peripheral nerve sheath tumor

Paraganglioma

Olfactory neuroblastoma

FIGURE 8.1  Traumatic neuroma with complex well-formed nerve.
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oral and nasal sites. The syndrome is associated with familial mutations 
of the RET proto-oncogene and the development of medullary thyroid 
carcinoma and pheochromocytomas.3,4 It is important to distinguish these 
lesions from neurofibromas, as the lesions occur in vastly different syn-
dromes and have different risks for subsequent diseases.

Solitary and multiple neurofibromas can also occur throughout 
the upper aerodigestive tract region and may be associated with neurofi-
bromatosis type 1.1,5-7 The distinction of these lesions from other neural 
tumors is thus important, as the diagnosis can allow for the identification 
of other stigmata of the disease. Neurofibromas appear either somewhat 
circumscribed or plexiform (Fig. 8.2); however, even when they appear 
circumscribed, the interface of the lesion with the surrounding soft tis-
sue is usually not discrete. Neurofibromas are composed of intermixed 
spindled cells, with serpentine or wavy nuclei, collagenous fibers, and 
myxoid matrix (e-Fig. 8.2). A mixture of S100 protein and CD34 immuno-
reactive cells can be identified by immunohistochemistry. Neurofibromas 
can usually be distinguished from other neural tumors because of their 
classic, rather uniform histology.

Schwannomas or neurilemomas also occur throughout the upper 
aerodigestive tract.1,5,8,9 Aside from those that involve the ear, they 
appear to be most frequent in the sinonasal area. These tumors occur 
in older adults and usually present as polypoid masses with symptoms 
secondary to mass effect. Although benign, schwannomas may be 
associated with the destruction of surrounding bony tissues.8 When 
not resected in a piecemeal fashion, the lesions will sometimes appear 
circumscribed and encapsulated, although this feature seems to be less 

FIGURE 8.2  A plexiform neurofibroma infiltrating the surrounding skeletal muscle.
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common compared with peripheral schwannomas and infiltration into 
adjacent mucosal epithelium may be seen.8 Histologically, the tumors 
are similar to those seen at other sites of the body and are composed of 
variably cellular areas (cellular Antoni A and looser, less cellular Antoni 
B areas) (Fig. 8.3, e-Fig. 8.3). Nuclear palisading or Verocay bodies can 
be identified in some cases and hyalinized blood vessels can be found 
in most examples (e-Figs. 8.4 and 8.5).8,9 The tumors show strong and 
diffuse immunoreactivity with antibodies to S100 protein. Although 
occasional cells may be immunoreactive with antibodies to CD34, such 
cells are much fewer in number than in neurofibromas.8,9

Granular cell tumors occur throughout the body, but the tongue is 
the most commonly involved anatomic site.10,11 These lesions usually pres-
ent as painless submucosal nodules. Frequently, the overlying squamous 
epithelium will show a significant amount of pseudoepitheliomatous 
hyperplasia, a well-described pitfall that has led some cases to be errone-
ously diagnosed as squamous cell carcinomas.10,11 Granular cell tumors 
are circumscribed but not encapsulated, and neoplastic cells frequently 
infiltrate the surrounding soft tissues. The constituent cells are large and 
polygonal, with abundant granular, eosinophilic cytoplasm (Fig. 8.4). 
Ultrastructurally, the granularity is due to the numerous lysosomes filling 
the cytoplasm.10 Nuclei are small and centrally located and rare cells may 
be multinucleated. Mitotic figures are uncommon but occasional typi-
cal forms can be identified. Immunohistochemically, the neoplastic cells 
react strongly and diffusely with antibodies to S100 protein (e-Fig. 8.6) 
and other markers of antigens associated with peripheral nerves.12,13 

FIGURE 8.3  Schwannomas can be very cellular.
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Not  surprisingly, the neoplastic cells react with antibodies to lysozyme 
and CD68.14 Rare granular cell tumors are malignant and, as such, are 
characterized by a larger size, necrosis, increased mitotic activity, and cel-
lular atypia. Distinguishing malignant tumors from multifocal granular cell 
tumors may be difficult.

It is unclear how congenital epulis or congenital granular cell 
tumor relates to the typical adult granular cell tumor. These tumors pres-
ent as large polypoid masses attached to the gingiva of newborns, almost 
always in girls.15 By conventional hematoxylin–eosin histology, they are 
identical to adult granular cell tumors (e-Fig. 8.7). The neoplastic cells do 
not react with antibodies to S100 protein, however.16

Nerve sheath myxomas and neurothekeomas are uncommon, 
benign tumors.17-19 Both may involve the head and the neck and when 
reported in the upper aerodigestive tract, they have almost exclusively 
involved the mouth. Histologically, nerve sheath myxomas are lobular 
and well circumscribed, although they do not have a capsule (Fig. 8.5).1,18 
The lobules are composed of abundant myxoid stroma with intermixed 
spindled cells and are separated from one another by fibrous connec-
tive tissue that resembles perineurium (e-Fig. 8.8). These lesions show 
immunoreactivity with antibodies to S100 protein. Neurothekeomas 
are also typically well circumscribed and grow as lobules of neoplastic 
cells separated by bands of collagen. Frequently, some degree of myx-
oid matrix is present. The growth pattern is typically whirled, although 
some fascicular growth may be present. Tumor cells are spindled and 
epithelioid with abundant eosinophilic cytoplasm. Only minimal to mild 

FIGURE 8.4  The large and polygonal cells of a granular cell tumor.
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atypia is present in most cases and mitotic figures are usually infrequent. 
Osteoclastlike giant cells are sometimes present. Unlike nerve sheath 
myxomas, these lesions are not immunoreactive with antibodies to S100 
protein. They are typically immunoreactive with antibodies to NKI/C3, 
vimentin, and neuron-specific enolase (NSE). Frequently, they are immu-
noreactive with antibodies to muscle-specific actin and smooth muscle 
actin. Recently, some have suggested that these tumors may be related to 
fibrous histiocytomas.20

Palisaded encapsulated neuroma, or solitary circumscribed neu-
roma, is a benign tumor of the peripheral nerve sheath, which mostly 
occurs subcutaneously but may involve the mouth, especially in the region 
of the lips, gingiva, and palate.21-23 These lesions are described as slow 
growing and painless and are mostly identified in adults. Histologically, 
they are well circumscribed and partially encapsulated (Fig. 8.6). Tumors 
are composed of broad fascicles of spindled cells with little intervening 
eosinophilic stroma. Although the nuclei can focally appear vaguely par-
allel, palisading nuclei (Verocay bodies) akin to those in schwannomas 
are not usually seen with this tumor, in spite of its name.21,23 Furthermore, 
hypocellular areas are also not seen. Small vessels are often noted, and 
hemorrhage and necrosis are not seen. Most tumor cells react with anti-
bodies to S100 protein. Immunostaining for epithelial membrane antigen 
(EMA) will highlight the perineurium that surrounds the lesions.21,22

MPNSTs also occur throughout the upper aerodigestive tract region 
and have been frequently noted in the sinonasal area.24-26 These tumors 
develop in older individuals and most often occur in patients who do not 
have neurofibromatosis. Unlike schwannomas, MPNSTs are infiltrative  

FIGURE 8.5  Nerve sheath myxomas have a lobular and circumscribed growth pattern.
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and destructive and, after resection, tend to recur and eventually metas-
tasize.25,26 MPNSTs are usually highly cellular and generally have a 
histologic pattern reminiscent of a fibrosarcoma, although a prominent 
herringbone pattern is usually not seen and the nuclei tend to appear 
more irregular and wavy (Fig. 8.7).25,26 MPNSTs have also been noted to 

FIGURE 8.6  A solitary circumscribed neuroma of the lip.

FIGURE 8.7  A cellular area within a malignant peripheral nerve sheath tumor with 
somewhat wavy nuclei.
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have alternating less cellular (e-Fig. 8.9) areas and rare nuclear palisading. 
Compared with benign neurogenic tumors, mitotic figures in MPNSTs are 
usually increased in number and geographic necrosis can sometimes be 
found (Fig. 8.8). Immunohistochemistry can be helpful in the diagnosis, 
especially if the tumor is immunoreactive with antibodies to S100 pro-
tein.25,26 Staining for CD56 is more sensitive but less specific (e-Fig. 8.10). 
Importantly, with small biopsy specimens, positive staining with antibod-
ies to S100 protein does not clinch a diagnosis of MPNST and malignant 
melanoma must be excluded.25 Also of note, up to 15% of MPNSTs are 
immunoreactive with antibodies to TLE1, an antibody generally used to 
diagnose synovial sarcoma.27

Most paragangliomas of the head and neck arise at the carotid 
body, the vagal body, or the middle ear. Those that arise in the upper 
aerodigestive tract usually involve the nasal cavity or larynx.28-30 
Occasional tumors, likely arising in the vagal body, will present as 
nasopharyngeal masses. Paragangliomas develop in both the sexes, 
usually in adults. Those that arise in the head and neck present almost 
exclusively with mass-related symptoms or other nonspecific symptoms 
related to their site of presentation (e.g., epistaxis when in the nasal  
cavity).28,30 Head and neck paragangliomas almost never produce 
symptoms secondary to hormone production, especially catecholamine 
production. Some pheochromocytomas and extraadrenal paraganglio-
mas are familial and can be seen with mutations of the VHL gene, the 
RET proto-oncogene, and the genes encoding for subunits of succinate 
dehydrogenase.31

FIGURE 8.8  Geographic necrosis seen in a malignant peripheral nerve sheath tumor.
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Paragangliomas have histologic features akin to those of pheochro-
mocytomas of the adrenal gland.29,30 They tend to be well circumscribed 
and partially encapsulated. The tumors are composed of nests of epithe-
lioid cells with finely granular, eosinophilic cytoplasm and round to oval 
nuclei (Fig. 8.9, e-Fig. 8.11). The nuclei may have granular chromatin, 
and occasional prominent nucleoli may be seen (Fig. 8.10). Atypia may 

FIGURE 8.9  A laryngeal paraganglioma showing an obvious nested pattern.

FIGURE 8.10  Most of the nuclei of paragangliomas have granular chromatin.
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be present and should not be considered as a feature suggestive of malig-
nancy. Mitotic figures are rare. Surrounding the nests are slender susten-
tacular cells and a rich network of capillaries. Immunohistochemically, 
neoplastic cells will react with antibodies to chromogranin, synapto-
physin, and NSE.32,33 They do not react with antibodies to cytokeratins. 
Supporting sustentacular cells will react with antibodies to S100 protein 
(Fig. 8.11). Although some tumors will behave in a malignant fashion, 
histology provides few clues to distinguish between benign and malignant 
tumors. Some have suggested that lack of sustentacular cells, identified 
by an absence of S100 protein staining, may help to identify malignant 
tumors.34

Olfactory neuroblastomas (ONBs) are rare tumors that develop 
in the upper nasal cavity in the area of the olfactory epithelium.35-37 The 
tumors show a bimodal age incidence and occur most frequently in ado-
lescents and older adults. They do not show a predilection for either sex 
or race. Patients with these malignancies present with nonspecific symp-
toms, including nasal stuffiness, epistaxis, nasal discharge, headache, and 
anosmia. Occasionally visual changes can be present.

The tumors are usually polypoid and occur high in the nasal cav-
ity in the region of the cribriform plate, superior turbinate, and ethmoid 
sinuses.35,37 The sharply defined location of the tumor and its phenotypic 
characteristics have led most to consider it to originate from olfactory epi-
thelium. As biopsy specimens are received piecemeal and as patients are 
usually treated prior to surgical resection, staging is generally performed 

FIGURE 8.11  S100 immunostaining of a laryngeal paraganglioma highlights the 
sustentacular cells.
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clinically and radiographically, based on the extent of the tumor, accord-
ing to the method originally described by Kadish (Table 8.2).37 Molecular 
changes are complex, similar to most epithelial malignancies.38 ONB is 
not a member of the Ewing sarcoma group of tumors and the typical 
t(11;22) seen in those tumors is not seen with ONBs, despite an ear-
lier study claiming the contrary.39-41 With current multimodal treatments, 
patients with ONB do quite well and some have reported survival rates at 
10 years to be greater than 80%.42,43

Microscopically, tumor cells grow either diffusely or in discrete, 
circumscribed nests that are separated by fibrous or edematous stroma 
(Figs. 8.12 and 8.13).35,37 About 25% of cases have definitive Homer 
Wright rosettes, with annular arrays of neoplastic cells surrounding 
central, eosinophilic fibrils (Fig. 8.14, e-Fig. 8.12). Many more will show 
more equivocal rosette formations surrounding the fibrillary material 
and the remainder lack even rudimentary rosettes. An eosinophilic 

TABLE 8.2  Kadish Staging System for Olfactory 
Neuroblastoma

Stage A Limited to the nasal cavity
Stage B Limited to the nasal cavity and paranasal sinuses

Stage C Local or distant spread beyond the nasal cavity and 
paranasal sinuses

FIGURE 8.12  Olfactory neuroblastoma with a diffuse growth pattern.
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fibrillary background can be found in most cases (Fig. 8.15, e-Fig. 8.13) 
and calcification will be seen in some examples (e-Fig. 8.14). Vascular 
invasion and necrosis, either as single cell apoptosis or as large zones, 
are often seen. Mature ganglion cells are also identified in some cases 
(e-Fig. 8.15). The neoplastic cells are small and usually have minimal 

FIGURE 8.13  Olfactory neuroblastoma with a nested growth pattern.

FIGURE 8.14  Homer Wright rosettes can be found in many olfactory neuroblastomas.
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eosinophilic cytoplasm. The nuclei often appear monomorphic and 
round with delicate granular chromatin. Prominent nucleoli and mitotic 
figures are usually absent. The tumor can, however, display a wide range 
of atypia and some cases may show marked variation in nuclear size and 
shape. Mitotic activity can also vary greatly and some cases have been 
noted to have more than 10 mitotic figures per high-power field. ONBs 
have been graded according to the Hyams grading system (Table 8.3), 

FIGURE 8.15  A neurofibrillary background can be seen in most cases of olfactory 
neuroblastoma.

TABLE 8.3  Hyams Grading Scheme for Olfactory Neuroblastoma

Histology Grade 1 Grade 2 Grade 3 Grade 4

Lobular 
architecture

Predominant Predominant Occasional Infrequent

Nuclear 
pleomorphism

Minimal Mild Moderate Marked

Mitotic figures Rare Occasional Abundant Abundant

Calcification Sometimes 
present

Sometimes 
present

None None

Necrosis None None Some Abundant

Fibrillary 
background

Abundant Abundant Less 
frequent

Not seen

Homer Wright 
rosettes

Often seen Often seen Not seen Not seen
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which takes into account tumor architecture, nuclear atypia, mitotic 
activity, necrosis, and the presence or absence of background fibrillary 
material.44 There have been mixed reports regarding the utility of this 
grading system, and it should be noted that it was developed prior to the 
distinction of other high-grade neuroendocrine tumors of the sinonasal 
tract, including sinonasal undifferentiated carcinoma (SNUC) (which 
may have originally been reported as grade 4 ONBs). As a result, most 
ONBs that we now see would be considered to be grade 1 or 2 neo-
plasms.

Although many ONBs can be diagnosed based on histology alone, 
immunohistochemistry is often prudently used for a number of reasons 
(Table 8.4).36,45 The distinction of these lesions from other sinonasal 
tumors such as SNUCs has significant prognostic value. Furthermore, 
biopsy specimens are often limited in both tumor quantity and quality, 
frequently exhibiting marked crush artifact. Most ONBs will show immu-
noreactivity with antibodies to synaptophysin or chromogranin, as well as 
with antibodies to less specific markers of neural or neuroendocrine dif-
ferentiation such as NSE and CD56 (Fig. 8.16). Although most ONBs do 
not react with antibodies to cytokeratins, occasional tumors will display 
focal positivity and thus limited cytokeratin reactivity should not dissuade 
one from making the diagnosis. In our experience, strong reactivity with 
antibodies to cytokeratin is very rare with ONBs. S100 protein immunore-
activity, when present, is usually limited to the supporting or sustentacular 
cells that surround the neoplastic nests (Fig. 8.17). Occasional tumor cells 
may show limited reactivity with antibodies to S100 protein; however, 
staining for other markers of melanoma, such as HMB-45, should not be 
seen. Finally, membranous reactivity with antibodies to CD99 should not 
be seen nor should nuclear staining with antibodies to FLI1.

Neuroectodermal Lesions

Melanotic Neuroectodermal Tumor of Infancy (MNTI)

This rare tumor can occur throughout the head and neck but usually 
involves the maxilla or, less commonly, the mandible.46-50 Patients are 
more often males and are usually younger than 1 year of age, although 
MNTI may sometimes present in older children. The prognosis for MNTI 
is good and, although tumors can recur, they metastasize only rarely.48 
These lesions are usually less than 5 cm in greatest dimension and appear 
grossly lobulated and circumscribed, although capsules are not present. 
On cut surface the tumors may appear gray-white to darkly pigmented.48

Microscopically, two cell populations are present. Larger, epithelioid 
cells with vesicular nuclei, prominent nucleoli, and abundant eosinophilic 
cytoplasm that contains dark-brown granular melanin pigment arrange 
themselves together in loose alveolar or tubular structures, while small, 
round to oval cells with hyperchromatic nuclei and scant cytoplasm form 
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small nests, cords, or sheets, usually surrounded by the larger, epitheli-
oid cells (Figs. 8.18 and 8.19, e-Figs. 8.16–8.18).47,48 Dense collagenous 
stroma separates the alveoli, pseudoglandular spaces, tubular structures, 
and small nests of neoplastic cells from one another. Occasionally, a more 
fibrillary stroma is identified within the islands of smaller cells. Neoplastic 

FIGURE 8.16  Olfactory neuroblastomas are generally immunoreactive with antibodies to 
synaptophysin.

FIGURE 8.17  Sustentacular cells of olfactory neuroblastomas can be highlighted with an 
S100 immunostain.
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cells infiltrate into adjacent bone and soft tissue. Histologic features of a 
high-grade malignancy such as abundant mitotic figures and necrosis are 
not noted.

Reports regarding immunohistochemistry have been somewhat 
varied.46-49 Both the larger and the smaller cells are usually noted to 

FIGURE 8.18  Melanotic neuroectodermal tumor of infancy showing a mixture of larger, 
pigmented epithelioid cells and smaller cells.

FIGURE 8.19  The larger, epithelioid cells of melanotic neuroectodermal tumor of infancy 
show abundant melanin pigment.
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show immunoreactivity with antibodies to NSE, synaptophysin, and 
HMB-45 along with other melanocytic antigens, while the larger cells 
will typically show immunoreactivity with antibodies to epithelial 
antigens such as cytokeratins and EMA. It is interesting to note that 
neither cell will typically show immunoreactivity with antibodies to 
S100 protein. Neoplastic cells are typically not reactive with antibod-
ies to CD99.

Primitive Neuroectodermal Tumor (PNET)/Ewing’s Family Tumors

PNETs can occur throughout the body and occasionally involve the head 
and neck region.51-54 When they do develop here, they often involve the 
sinonasal area.55 PNETs may develop at any age but usually occur in the 
first three decades of life. Symptoms are nonspecific and related to either 
the primary mass or metastases. Although originally having a very poor 
prognosis, PNETs now have decent 5-year survival rates with multimodal 
treatment, especially when they are present at lower clinical stage.56

The tumors are grossly tan-white and have somewhat circumscribed 
borders. Histologically, these lesions are composed of small blue cells 
and thus must be differentiated from other small blue cell tumors.57 The 
neoplastic cells are arranged in sheets and nests, sometimes with interven-
ing fibrous bands (Fig. 8.20). Homer Wright–like rosettes with centrally 
located fibrillary material are sometimes seen (e-Figs. 8.19 and 8.20). The 
individual cells have high nuclear to cytoplasmic ratios with hyperchro-
matic nuclei. Mitotic figures are frequent.

FIGURE 8.20  Sheets of small blue cells seen with a nasal primitive neuroectodermal 
tumor.
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To distinguish these tumors from other small blue cell tumors, ancillary 
studies such as immunohistochemistry are generally required (Table 8.4).  
If the tissue received is fresh, it should be submitted for cytogenetic analysis 
and touch imprints should be made. Identification of t(11;22)(q24;q12) is 
characteristic for PNET; it can be shown by conventional cytogenetic analy-
sis, reverse transcription–polymerase chain reaction, or fluorescence in situ 
hybridization.58 Intracytoplasmic glycogen can often be demonstrated by 
periodic acid–Schiff stain. Immunohistochemically, most cases show reac-
tivity with antibodies to synaptophysin, NSE, S100, and CD99 (Fig. 8.21, 
e-Fig. 8.21).57 Only rarely will immunoreactivity with antibodies to muscle 
antigens be seen. Antibodies to FLI1 may also prove helpful since these 
tumors express this antigen secondary to their classic translocation, which 
unites the EWS gene on chromosome 22 with the FLI1 gene on chromo-
some 11 (e-Fig. 8.22).59

Mucosal Melanocytic Lesions

Melanocytic neoplasms can occur throughout the upper aerodigestive 
tract region and are most commonly identified in the sinonasal area and 
within the mouth. Benign lesions are almost always identified in the 
mouth, as they generally present as asymptomatic macules. Melanomas 
most often present as masses and are usually identified in the sinonasal 
area or the mouth.

Benign pigmented lesions include melanotic macules, melanocytic 
“hyperplasia” (lentigo simplex), and nevi.60 Melanotic macules are usually 

FIGURE 8.21  Strong membranous staining with antibodies to CD99 should be seen with 
primitive neuroectodermal tumors.
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less than a centimeter in size, occur more frequently in women, and most 
commonly involve the lower lip, palate, gingiva, and buccal mucosa, in 
descending order of frequency.48 Microscopically, they are characterized by 
the deposition of melanin pigment in the basal cell layer of the squamous 
epithelium and within the lamina propria (Fig. 8.22, e-Fig. 8.23). Increased 
numbers of melanocytes should not be present.

Melanocytic “hyperplasia,” or lentigo simplex, is very uncom-
mon in the mouth.61 The few cases reported have been predominantly in 
women and less than a centimeter in size. Microscopically, the lesion is 
characterized by an increased number of benign, basal melanocytes, not 
meeting the criteria for a diagnosis of junctional nevus. The lesions are 
pigmented, obviously, as they would otherwise not be biopsied.

Melanoacanthomas are interesting and rare lesions that occur most 
frequently in black women.60 These lesions are somewhat larger than 
typical melanotic macules and may raise clinical suspicion for melanoma. 
They are characterized by parakeratosis and acanthosis, and numerous 
pigmented dendritic melanocytes are located throughout the squamous 
epithelium. These lesions are not believed to have malignant potential and 
are likely reactive in nature.

The benign nevi of the mouth are histologically similar to cutane-
ous nevi and include intramucosal, junctional, compound, and blue 
nevi.62,63 In larger series, most of the nevi are located in the hard palate, 
buccal mucosa, lip, and gingiva, in descending order of frequency, and the 
vast majority are either intramucosal or blue nevi (Fig. 8.23). As with other 

FIGURE 8.22  Melanotic macule of the lip showing increased basal pigmentation without 
increased numbers of melanocytes.
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melanocytic lesions, they occur more frequently in women. The majority 
present in patients between 20 and 40 years of age and are less than a 
centimeter in size.

Most intramucosal or compound nevi will show some degree of 
pigmentation. The overlying epithelium may be completely normal but 
hyperplasia is usually present. The melanocytes mature toward the base 
of the lesion, becoming less epithelioid and more spindled (e-Fig. 8.24). 
Multinucleated “giant cells” are usually present. Blue nevi are universally 
pigmented and have normal surface epithelium. A zone of collagen of 
varying thickness separates the nevus cells from the surface epithelium. 
The spindled melanocytes of the blue nevus can extend into the deep 
lamina propria.

Occasional melanocytic lesions of the mouth have been termed as 
dysplastic nevi when the interpreting pathologists believed that some histo-
logic features had worrisome analogies with melanoma.64 We do not advise 
the use of such a term and instead prefer to call such lesions as atypical 
melanocytic lesions and recommend conservative surgical management. 
The use of these terms for any pigmented oral lesion should be very rare.

Malignant melanomas may occur throughout the upper aerodiges-
tive tract region, although almost all of the cases develop in the nasal cav-
ity, paranasal sinuses, and mouth.65-70 Rare primary malignant melanomas 
of the larynx have also been reported.71 Unlike cutaneous lesions, the 
majority of melanocytic lesions of the upper aerodigestive tract are malig-
nant. This may be because the lesions present as masses rather than as 
easily observable changes in pigmentation. As such, the lesions are often 

FIGURE 8.23  Intramucosal nevus of the lip.
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large and are of advanced stage at the time of diagnosis. Furthermore, it is 
rarely difficult to distinguish these lesions from their benign counterparts. 
It is interesting to note that most mucosal melanomas lack BRAF muta-
tions and that comparative genomic hybridization has identified chromo-
somal abnormalities such as 1q and 6p gains that are not usually seen with 
cutaneous melanomas.72,73 Activating KIT mutations has been identified 
in a minority of oral melanomas.74 Translocations involving EWS, typical 
of clear cell sarcomas, are not seen with mucosal melanomas of the head 
and neck.75

Malignant melanomas of the sinonasal area typically present in older 
patients, with many of the cases being identified in patients over 70 years of 
age.65,69,70 Oral lesions are more likely to present as intraepithelial malignan-
cies; however, overall survival rates are similar.76 Overall, the 5-year survival 
rate for patients diagnosed with mucosal melanoma of the head and neck 
is only about 30% and less than 20% for patients with nodal metastases.70 
Studies have found varying rates of sex and race predilection.

The surface epithelium may be ulcerated, especially with sinonasal 
melanomas; however, when epithelium is present, intraepithelial disease 
can often be identified with clusters of atypical melanocytes and single 
melanocytes spreading through all levels of the epithelium.65,69 The invasive 
component can show a number of histologic patterns, often within the same 
tumor. The neoplastic cells may have a spindled, epithelioid, plasmacytoid, 
rhabdoid, or undifferentiated phenotype and usually show significant cyto-
logic atypia, with prominent nucleoli, intranuclear pseudoinclusions, and 
many mitotic figures (Figs. 8.24–8.26, e-Figs. 8.25–8.27).65,69 Intracellular 

FIGURE 8.24  A sinonasal melanoma composed of spindled cells.
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melanin pigment is most often seen; however, up to a quarter of cases 
may be amelanotic. A background chronic inflammatory infiltrate may 
be present. Both perineural invasion and vascular invasion are common. 
A desmoplastic variant with prominent sclerosis has been described in 
the mouth.76

FIGURE 8.25  A sinonasal melanoma composed of more epithelioid cells.

FIGURE 8.26  An undifferentiated area in a sinonasal melanoma.
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More than half of sinonasal cases and many oral lesions can 
show an undifferentiated phenotype and be difficult to distinguish 
histologically from other undifferentiated neoplasms (Table 8.4).65,69 
Furthermore, spindled cell variants, including desmoplastic types, may 
be difficult to distinguish from other neoplastic and nonneoplastic 
conditions. For this reason, immunohistochemistry is often necessary 
for diagnosing these lesions. A number of studies have been performed 
specifically investigating the immunophenotype of mucosal melano-
mas.65,69,77-79 Nearly all tumors express S100 protein and most are found 
to be immunoreactive with other, more specific melanocytic antigens 
such as HMB-45, tyrosinase, Melan A, and microphthalmia transcrip-
tion factor (Fig. 8.27, e-Fig. 8.28). Endocrine antigens such as NSE have 
been noted to be expressed in some cases. While most have found no 
expression of cytokeratins or EMA, focal immunoreactivity has been 
noted by some.80

Neuroendocrine Carcinomas

Sinonasal Undifferentiated Carcinoma

SNUC is a rare, aggressive malignancy of the sinonasal area.81-85 The tumor 
was originally described by Frierson et al. in 1986 and is now considered 
a distinct entity by the WHO. The mean age at diagnosis is in the sixth 
decade of life, but SNUCs have been reported in patients as young as 14 
years of age. These tumors grow quickly and involve the nasal cavity and 

FIGURE 8.27  A sinonasal melanoma showing strong immunoreactivity with antibodies to 
S100 protein.
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sinuses, with frequent extension into surrounding tissues, including exten-
sion into the cranial cavity. Patients usually present with nasal obstruction 
and epistaxis or symptoms secondary to local invasion (e.g., proptosis 
and diplopia). The tumors behave poorly and result in the death of most 
patients despite aggressive multimodal therapy.84,85

Microscopically, the tumors are undifferentiated and consist of 
medium-sized cells that grow in nests, wide trabeculae, ribbons, and 
sheets (Fig. 8.28, e-Figs. 8.29–8.31).81 Nuclei are round to oval, pleo-
morphic, and hyperchromatic and usually display prominent nucleoli. 
Many cells have a small amount of eosinophilic cytoplasm. Mitotic 
figures and apoptotic bodies are numerous. Larger areas of necrosis 
are also sometimes noted, along with prominent vascular invasion. 
Dysplasia of the overlying schneiderian mucosa has been identified 
by some authors, who have suggested that the tumors originate there. 
Although the tumors are technically undifferentiated, at least at the 
light microscopic level, some authors have allowed for focal squamous 
differentiation.83

Because of the numerous tumors throughout the sinonasal area 
that can appear histologically similar, the diagnosis of SNUC tends 
to be a diagnosis of exclusion, usually after immunohistochemical 
staining (Table 8.4). The tumors should show strong immunoreactivity 
with antibodies to cytokeratin (pankeratins or simple keratins) (Fig. 
8.29).86 This feature alone helps to differentiate the tumors from ONBs 
and lymphomas, among other tumors. The tumors may show some 

FIGURE 8.28  Sinonasal undifferentiated carcinomas are high-grade undifferentiated 
malignancies.
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reactivity with antibodies to neuroendocrine antigens such as NSE or 
synaptophysin but should not stain as intensely as ONBs (Fig. 8.30, 
e-Fig. 8.32). Focal S100 protein immunoreactivity may be seen but not 
with the typical nest-rimming pattern observed with ONBs. The tumors 
do not contain Epstein-Barr virus (EBV) particles and are negative 

FIGURE 8.29  Immunoreactivity with antibodies to cytokeratins is seen with sinonasal 
undifferentiated carcinoma.

FIGURE 8.30  Weak immunoreactivity with antibodies to synaptophysin is often seen with 
sinonasal undifferentiated carcinomas.
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both immunohistochemically and by in situ hybridization for the virus, 
unlike nasopharyngeal undifferentiated carcinoma (lymphoepithe-
lioma).87 Lymphoid, myogenous, and melanocytic antigens are also not 
expressed. In our experience, these tumors do not usually express p63, 
although that may be because we do not allow for squamous differ-
entiation with this diagnosis.88

Carcinoids, Atypical Carcinoids, and High-Grade Neuroendocrine 
Carcinomas

All grades of neuroendocrine carcinomas have been identified 
throughout the upper aerodigestive tract region, most commonly in 
the larynx.89-96 Distinguishing these tumors from one another and from 
other neoplasms on biopsy specimens is very important, as the tumors 
have vastly different prognoses and require different types of therapy 
(Tables 8.4 and 8.5).

TABLE 8.5  Clinical and Pathologic Features of Neuroendocrine 
Carcinomas of the Upper Aerodigestive Tract

Carcinoid 
Tumor

Atypical 
Carcinoid 
Tumor

Small Cell 
Carcinoma

Poorly 
Differentiated, 
Large Cell 
Neuroendocrine 
Carcinoma 
(Including SNUC)

Age 50–60 50–60 50–60 50–60

Sex M > F M > F M > F M > F

Site Supraglottic 
larynx

Supraglottic 
larynx

Supraglottic 
larynx and 
other sites, 
including 
oropharynx 
and sinonasal 
tract

All sites, especially 
larynx and 
sinonasal tract

Survival (5 y) >90% ˜50% <10% <10%a

Atypia None Mild to 
moderate

Marked Marked

Mitoses None Few 
scattered

Numerous Numerous

Necrosis None None to 
little

Abundant Abundant

Note. SNUC, sinonasal undifferentiated carcinoma; M, males; F, females.
a�Some studies report very high rates of survival for SNUCs possibly secondary to the 
inclusion of some nasopharyngeal carcinomas.

10630_ch08_p156-196.indd   183 27/04/12   12:44 PM



184  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

Carcinoid tumors or well-differentiated neuroendocrine carcino-
mas are by far the rarest of these malignancies.90-92 As with other neu-
roendocrine carcinomas, these tumors are found most frequently in the 
supraglottic larynx. These tumors most often arise in the sixth to seventh 
decades of life and have been identified almost exclusively in men. These 
cases were not found to have regional lymph node metastases at the time 
of surgery; however, up to a third of the patients eventually developed 
distant metastases.92 Mortality has been reported to be less than 10%.

These tumors are located in the submucosa and resemble carcinoid 
tumors from other sites.90-92 The architecture is organoid with nests, rib-
bons, and trabeculae of small and uniform epithelioid cells (Fig. 8.31, 
e-Fig. 8.33). These cells may have a variable amount of cytoplasm that 
can sometimes appear granular or oncocytic. The nuclei are also usu-
ally uniform in size and are round to ovoid. The chromatin is most often 
described as granular, although the nuclei may appear more vesicular and 
prominent nucleoli can be seen. Mitotic figures are usually not seen and 
necrosis is absent. A fibrous stroma can be present and may appear hyalin-
ized. Amyloid may even be noted.

Histochemical stains, such as argyrophil and argentaffin stains, 
can be helpful, as can electron microscopy, but such methods are largely 
historical. Immunohistochemistry is used to definitively diagnose these 
tumors and they are usually immunoreactive with antibodies to keratins, 
NSE, chromogranin, synaptophysin, and specific endocrine antigens, 
such as serotonin.91 It is important to differentiate these tumors from para-
gangliomas, which can have a remarkably similar nested and low-grade 

FIGURE 8.31  A laryngeal carcinoid tumor showing a prominent nesting pattern.
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appearance and also occur in the larynx but metastasize far less frequently. 
Paragangliomas should not be immunoreactive with antibodies to keratins 
and should show the typical sustentacular staining pattern when stained 
with antibodies to S100 protein.

Upper aerodigestive tract atypical carcinoid tumors or moderately 
differentiated neuroendocrine carcinomas are more than 10 times as 
common as typical carcinoid tumors. These tumors also present most 
frequently submucosally in the supraglottic larynx.90-92 They are also more 
commonly found in men and present most frequently in the fifth to sixth 
decades of life. The tumors behave much worse than the typical carcinoid 
tumors. Nearly half of these patients present with regional lymph node 
metastases and less than one half of patients survive 5 years.92

These tumors have many of the same histologic features as typical 
carcinoid tumors; however, they show more variable architecture and 
can display sheetlike growth focally (Fig. 8.32).90-92 Atypical carcinoid 
tumors also have abundant nuclear and cellular pleomorphism, can have 
increased mitotic figures, and can have necrosis (e-Fig. 8.34). Oncocytic 
and mucinous changes have been noted and amyloid can also be found.

The tumors show an immunohistochemical staining pattern simi-
lar to that of typical carcinoid tumors and will react with antibodies to 
keratins and neuroendocrine antigens. Interestingly, up to 75% of these 
tumors react with antibodies to calcitonin.97 That, combined with the 
occasional presence of amyloid, has led some authors to state that these 
tumors more closely resemble medullary thyroid cancers than pulmonary 
carcinoid tumors.

FIGURE 8.32  An atypical carcinoid tumor of the larynx with high cellularity and a tra-
becular architecture.
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Small cell carcinomas or poorly differentiated neuroendocrine 
carcinomas are nearly as common as atypical carcinoid tumors in the 
upper aerodigestive tract.90-94 Although they also most often involve the 
supraglottic larynx, the tumors occur more frequently than the other 
neuroendocrine carcinomas at other sites throughout the tract, especially 
in the sinonasal and oropharyngeal regions.95,98 Laryngeal tumors occur 
more frequently in men, usually in the sixth to seventh decades of life and 
have a dismal prognosis, with less than 5% of patients diagnosed with 
these lesions alive at 5 years. The epidemiology and prognosis of sinonasal 
lesions are much harder to sort out, as there is likely diagnostic confusion 
in some cases with both ONBs and SNUCs. These lesions occur more 
frequently in men and develop most often in the sixth decade of life. 
Patients usually die of disease within 5 years of diagnosis.92 Oropharyngeal 
tumors have only begun to be reported.98 These tumors may be associated 
with high-risk human papillomavirus (HPV) infection, and the patient 
demographics may be different when compared with other small cell car-
cinomas of the upper aerodigestive tract. The prognosis appears to be con-
siderably worse for these tumors when compared with other HPV-related 
malignancies of the oropharynx.

Microscopically, small cell carcinomas are characterized by variably 
sized sheets, cords, nests, and ribbons of small cells with little identifiable 
cytoplasm (Fig. 8.33, e-Fig. 8.35).90-95 Fibrous cords often separate tumor 
cells. Large areas of confluent necrosis are often seen. Nuclear molding 
and focal crush artifact are also often seen, with abundant mitotic figures 

FIGURE 8.33  A sinonasal small cell carcinoma located beneath the normal-appearing 
columnar, ciliated epithelium.
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and single cell apoptotic figures (Fig. 8.34). Tumor cell nuclei are hyper-
chromatic and have granular chromatin without prominent nucleoli. The 
Azzopardi effect is often noted, as is true vascular invasion. The tumors 
may contain areas diagnostic of non–small cell carcinoma and varying 
differentiation has been noted throughout the upper aerodigestive tract 
region.91,98

Immunohistochemically, small cell carcinomas will generally react 
with antikeratin antibodies with a characteristic “dotlike” staining pat-
tern (Fig. 8.35).90,91 The cells will show variable reactivity with antibodies 
to endocrine antigens, with less specific markers such as NSE and CD56 
having the greatest sensitivity. Chromogranin and/or synaptophysin 
immunoreactivity is preserved at least focally in most cases (e-Fig. 8.36); 
however, many cases will lack staining with these antibodies. p16 immu-
noreactivity has been noted with oropharyngeal small cell carcinomas, as 
has positive testing for high-risk HPV by in situ hybridization. We are not 
sure, however, how well p16 immunohistochemistry will work as a surro-
gate test for HPV with these tumors, as small cell carcinomas not related 
to HPV at other sites often overexpress p16.

The diagnosis of most laryngeal small cell carcinomas is straightfor-
ward; however, the diagnosis of these lesions at other sites, especially in 
the sinonasal area, can be difficult due to the vast differential diagnosis 
of such lesions at that site (Table 8.4). Larger cell carcinomas such as 
SNUCs, other undifferentiated carcinomas, and basaloid squamous cell 

FIGURE 8.34  Small cell carcinomas of the upper aerodigestive tract have cytologic fea-
tures similar to those of pulmonary small cell carcinomas, with nuclear molding, granular 
chromatin, and frequent mitotic figures and apoptotic bodies.
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carcinomas need to be separated primarily by phenotype. In addition, 
basaloid squamous cell carcinomas should show p63 immunoreactivity 
and nasopharyngeal undifferentiated carcinomas often show evidence 
of EBV infection by in situ hybridization.87,99 Small cell carcinomas and 
SNUCs show considerable immunophenotypic overlap and should be 
differentiated using the criteria that one uses to distinguish pulmonary 
poorly differentiated large cell neuroendocrine carcinomas from small cell 
carcinomas.100

High-grade large cell neuroendocrine carcinomas of the upper 
aerodigestive tract have been variably reported. Part of the variability 
is due to how they are defined and distinguished from poorly differ-
entiated or undifferentiated carcinomas with neuroendocrine features, 
including small cell carcinomas. As some SNUCs may show neuro-
endocrine features by immunohistochemistry, their distinction from 
large cell neuroendocrine carcinomas is problematic and is in need of 
further refinement. Recently, it has been suggested that to be diagnosed 
as a large cell neuroendocrine carcinoma, a tumor must have cells with 
moderate to abundant cytoplasm, light microscopic features of neuroen-
docrine differentiation such as organoid, trabecular, or nesting growth, 
rosette formation, peripheral palisading of nuclei, and a high mitotic 
rate (>10/10 hpf), and confirmation of neuroendocrine differentiation 
by immunohistochemistry.101 Of the 10 laryngeal cases reviewed, 9 were 
from the supraglottis. Only one patient with significant follow-up was 
alive without disease.

FIGURE 8.35  A sinonasal small cell carcinoma showing dotlike immunoreactivity with 
antibodies to cytokeratin.
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Usual Central Nervous System Neoplasms

Tumors usually restricted to the central nervous system can present in the 
upper aerodigestive tract, particularly in the sinonasal and nasopharyngeal 
areas, either secondary to direct extension or through neoplastic transfor-
mation of heterotopic tissues. The most commonly noted neoplasms that 
occur in these areas include those seen in the area of sella turcica, includ-
ing pituitary adenomas, craniopharyngiomas, and meningiomas.

Sinonasal meningiomas occur with equal frequency in men and 
women over a wide age range.102 Most patients present with symptoms of a 
mass lesion or epistaxis. Rarely, patients may present with visual changes. 
Most cases involve the nasal cavity alone or the nasal cavity and paranasal 
sinuses, although some tumors involve only the paranasal sinuses. The 
tumors have histologic features identical to those of typical meningiomas. 
Most are classified as meningotheliomatous and are composed of whorled 
nodules of plump spindled cells (Fig. 8.36, e-Fig. 8.37). The individual 
cells have bland, oval nuclei with occasional intranuclear pseudoinclu-
sions. Mitotic figures and cellular atypia should be rare and when present 
raise the question of an atypical meningioma. Occasional cases will have 
more spindled cells and some will have metaplastic change, usually with 
lipidized cells. Psammoma bodies can be found in about one-third of 
cases. Most cases will show infiltration of the surrounding normal tissues.

Because of the rarity of these tumors, immunohistochemistry is often 
helpful and reassuring. Neoplastic cells will react with antibodies to EMA 
and vimentin.102 About 50% of cases will show immunoreactivity with 

FIGURE 8.36  A meningioma involving the sinus with a whorled meningotheliomatous 
appearance.
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antibodies to progesterone receptor and a limited number will show reac-
tivity with antibodies to cytokeratins and estrogen receptor.

Pituitary adenomas can also present as sinonasal lesions or as 
nasopharyngeal masses, usually through the direct extension of tumor 
from the sella turcica or, rarely, through the development of tumor from 
presumed ectopic pituitary tissue.103 The tumors typically present as mass 
lesions; however, endocrine disturbances such as Cushing’s syndrome 
or acromegaly may also be present. The tumors typically have features 
of lower grade neuroendocrine carcinomas, with nests, rosettes, ribbons, 
and pseudoglandular structures composed of monomorphic epithelioid or 
plasmacytoid cells (Fig. 8.37, e-Fig. 8.38). Mitotic figures are usually infre-
quent and the chromatin pattern is typically granular. Nuclear atypia and 
nucleoli may sometimes be seen and tumors may even resemble poorly 
differentiated carcinomas (e-Fig. 8.39). Immunohistochemistry can be 
helpful and most, but not all tumors, will react with antibodies to cytoker-
atins and endocrine antigens such as synaptophysin and chromogranin. 
Staining for specific peptide hormones such as prolactin, adrenocortico-
tropic hormone, and human growth hormone can also be helpful.

Rarely, craniopharyngiomas will present in the nasopharynx.104 
Patients are usually younger than 30 years and will present with non-
specific findings, occasionally with visual problems. The tumors are 
composed of nests and cords of maturing squamous cells that keratinize 
and have a reticular appearance akin to that of ameloblastoma. Indeed, 
without a known site of biopsy, the tumors are impossible to distinguish 
from ameloblastomas and odontogenic cysts.

FIGURE 8.37  A pituitary adenoma involving the nasal cavity with a somewhat organoid 
appearance and monomorphic epithelioid cells.
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Hematopoietic and Lymphoid 
Disorders

Abundant mucosa-associated lymphoid tissue is present within the upper 
aerodigestive tract, which can be involved in both nonneoplastic pro-
liferations and malignancies.1-25 The remaining tract may be involved in 
hematopoietic and lymphoid lesions that are more specific to certain sites 
(e.g., the sinonasal tract and extranodal NK/T-cell lymphomas), while 
the entire tract can be involved in other processes (e.g., extramedullary 
plasmacytomas or diffuse large B-cell lymphoma). This chapter methodi-
cally discusses the hematopoietic and lymphoid disorders of this area, first 
discussing the benign proliferations and then discussing the malignant 
entities. Those tumors that occur most frequently throughout these sites 
will be discussed in more detail.

Ancillary studies, including immunohistochemistry, flow cytometry, 
cytogenetics, and molecular studies that test for immunoglobulin or T-cell 
receptor rearrangements or various fusion transcripts, are now extremely 
important for the correct diagnosis of these lesions. Thus, the better one 
is prepared at the time of biopsy, the better the tissue will be triaged and 
the more likely one will be able to make a concise and correct diagnosis. 
Unfortunately, because these diagnoses are often unsuspected, many must 
be rendered using formalin-fixed tissue and immunohistochemistry.

Nonneoplastic and Benign Proliferations

Most benign lymphoid proliferations of the upper aerodigestive tract 
occur within Waldeyer’s ring, most often in children. Because of obstruc-
tive symptoms or recurrent infections, the lymphoid tissue from this area 
is sometimes removed via tonsillectomy and adenoidectomy. Most speci-
mens from these procedures will show a combination of follicular and 
interfollicular hyperplasia (Fig. 9.1, e-Figs. 9.1 and 9.2).26 The follicles will 
be enlarged and somewhat variable in size, with well-formed germinal 
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centers and mantle zones that typically are “zonated.” The reactive germi-
nal centers will contain abundant mitotic figures and tingible body mac-
rophages. Some degree of interfollicular expansion is also usually present 
and can show variable changes. Generally, the paracortex and sinuses will 
have mixed smaller and larger lymphocytes with macrophages, immuno-
blasts, plasma cells, and acute inflammatory cells. Sometimes the overall 
growth pattern and particular cell types present allow for the identifica-
tion of the cause of hyperplasia. Certain reactive conditions can be clini-
cally and histologically worrisome for malignancy.

Infectious mononucleosis secondary to Epstein-Barr virus (EBV) 
infection can be associated with massive tonsillar enlargement.5,18,27 
Indeed, the portal of entry for this virus is generally believed to be 
Waldeyer’s ring. Histologically, some degree of follicular hyperplasia is 
usually seen, together with marked interfollicular expansion by numer-
ous immunoblasts, lymphocytes, and plasma cells (Fig. 9.2). The immu-
noblasts can be particularly prominent and may surround focal areas of 
necrosis (Fig. 9.3, e-Figs. 9.3 and 9.4). Some immunoblasts may have 
multiple nuclei and mimic Reed-Sternberg cells, forcing one to consider 
a diagnosis of interfollicular involvement by Hodgkin lymphoma.5,18,27 
Immunohistochemistry can be helpful here, as immunoblasts should 
typically react with antibodies to CD20 and not with antibodies to CD15. 
Confusing the matter, however, is the fact that immunoblasts frequently 
react with antibodies to CD30 and background granulocytes may react 
with antibodies to CD15.28 In situ hybridization or immunohistochemistry 
demonstrating infection due to EBV is not necessarily helpful, as lympho-
mas also frequently show infection.18,29

FIGURE 9.1  Follicular and interfollicular hyperplasia.
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Although infection due to human immunodeficiency virus (HIV) 
puts patients at a much increased risk for lymphoma, benign HIV-
induced hyperplasias are also common. While these lesions may occur in 
lymph nodes at any site, they can also develop in Waldeyer’s ring.23 Here, 
they may even represent the initial manifestation of HIV infection of the 

FIGURE 9.2  Marked interfollicular expansion seen in a case of infectious mononucleosis.

FIGURE 9.3  A proliferation of immunoblasts seen in a case of infectious mononucleosis.
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patient. These lesions are histologically characterized by florid follicular 
hyperplasia with markedly enlarged germinal centers that are irregular in 
shape or “serpentine” (Fig. 9.4). Follicular fragmentation or lysis may be 
noted, as smaller lymphocytes extend into the germinal centers and give 
them a somewhat “moth-eaten” appearance. Interfollicular expansion can 
be present due to numerous monocytoid lymphocytes, immunoblasts, and 
plasma cells. Interfollicular hemorrhage is also often noted, as are multi-
nucleated giant cells (Fig. 9.5). The giant cells can be located anywhere 
throughout the tissue but are frequently noted just adjacent to the surface 
epithelium. These cells have multiple medium-sized nuclei that are usually 
located at the periphery of the cell. It has been noted that these giant cells 
are less commonly seen in advanced disease.

Sinus histiocytosis with massive lymphadenopathy is believed 
to be a reactive condition that may involve lymph nodes or extranodal 
sites.30,31 The disease may affect individuals at any age; however, it fre-
quently develops in young patients and the mean reported age is around 
20 years. Although it affects all races, it is more common in blacks. 
Sinus histiocytosis with massive lymphadenopathy most commonly 
presents with cervical lymphadenopathy; however, extranodal sites in 
the head and neck can be involved either with or without concomi-
tant adenopathy.7,22 In the upper aerodigestive tract, the disease often 
involves Waldeyer’s ring, but it can also involve other sites, especially the 
sinonasal area. Symptoms are nonspecific and include fever, obstruction, 
epistaxis, and changes secondary to mass effect. Although the disease 

FIGURE 9.4  Marked follicular hyperplasia seen in a patient infected with human immuno-
deficiency virus.
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is benign and nonneoplastic, it frequently recurs after excision either 
locally or at other sites. Patients rarely die of the disease or because of 
its treatment.

Histologically, sinus histiocytosis with massive lymphadenopa-
thy has a biphasic appearance, with darker areas composed mostly of 
lymphocytes and paler areas composed of histiocytes intermixed with 
lymphocytes and plasma cells (Fig. 9.6, e-Fig. 9.5).7,22,30 The process dif-
fusely involves subepithelial tissues, while the overlying epithelia and 
underlying seromucinous glands remain intact. Fibrotic bands can be 
prominent. The lymphoid areas are composed of small, mature lym-
phocytes with occasional histiocytes. Germinal center formation is not 
observed within these areas. The histiocytes, generally better viewed in 
the less cellular areas, have round to oval nuclei with vesicular chro-
matin and abundant amphiphilic to eosinophilic, granular to foamy 
cytoplasm. Prominent emperipolesis characterizes this process, and 
the phagocytized cells can be lymphocytes, plasma cells, erythrocytes, 
or neutrophils (Fig. 9.7, e-Fig. 9.6). The process can extend into sur-
rounding soft tissue and bone. If special stains are performed, organisms 
should not be identified.

A process termed atypical marginal zone hyperplasia of mucosa-
associated lymphoid tissue has been described, which primarily affects 
Waldeyer’s ring in children.1 The affected children presented with uni-
lateral or bilateral tonsillar enlargement. Histologically, these cases were 
characterized by follicular hyperplasia with expansion of the marginal 

FIGURE 9.5  Multinucleated giant cells can be found in the reactive lymph nodes of 
patients infected with human immunodeficiency virus.
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zones that can extend into the germinal centers. The expanded marginal 
zones showed light-chain restriction by immunohistochemistry; however, 
clonality was not found by molecular methods. The few cases reported 
received no additional therapy after the initial resection, and all patients 
remained free of lymphoma during the follow-up period.

FIGURE 9.6  Sinus histiocytosis with massive lymphadenopathy.

FIGURE 9.7  Marked emperipolesis seen in a case of sinus histiocytosis with massive 
lymphadenopathy.

10630_ch09_p197-232.indd   202 27/04/12   12:47 PM



Hematopoietic and Lymphoid Disorders  ———  203 

Myeloid Malignancies

Myeloid sarcomas (extramedullary myeloid tumors, chloromas, etc.) can 
present anywhere throughout the body and have been noted to involve the 
upper aerodigestive tract.32-39 When they do involve this location, they most 
commonly affect the oral tissue or mucosal lymphoid tissue of Waldeyer’s 
ring and are associated with cervical lymphadenopathy. These lesions may 
be associated with acute myeloid leukemias, myeloproliferative disorders, 
or myelodysplastic syndromes. Rarely, myeloid sarcomas can occur as 
isolated lesions. Patients with myeloid sarcomas fare poorly and in some 
cases the lesions may signify a blast transformation of a preexistent myelo-
proliferative disorder and myelodysplastic syndrome. When the lesions are 
isolated, however, they can be associated with good outcomes.32

Myeloid sarcomas are infiltrative lesions that histologically display 
a sheetlike growth pattern (Figs. 9.8 and 9.9).32,34,36 Neoplastic cells show 
varying degrees of differentiation and phenotype. Some tumors will be 
immature and show predominantly myeloblasts, large, atypical cells with 
scanty cytoplasm, round to slightly convoluted nuclei, delicate chromatin, 
and prominent nuclei (e-Fig. 9.7). Other cases show more granulocytic or 
monocytic differentiation. Auer rods are seen in some cases.

Outside of a setting of known hematopoietic neoplasia, the diag-
nosis of a myeloid sarcoma can be difficult, mostly because it is not 
considered. Immunohistochemistry is generally needed to confirm a diag-
nosis and neoplastic cells will react with antibodies to myeloperoxidase 
(e-Fig. 9.8).14,35,36 Other antigens expressed by the immature myelocytes 
and blasts can be identified by flow cytometry or immunohistochemistry 
and include CD13, CD33, and CD117.38 Immunoreactivity with antibodies 

FIGURE 9.8  Partial tonsillar effacement by a myeloid tumor.
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to CD34 can be seen in the blasts. Frequently, neoplasms will show immu-
noreactivity with antibodies to lysozyme and CD68. Cytogenetic abnor-
malities typical of myeloid neoplasia can be identified in many cases.37

Precursor B-Cell and T-Cell Malignancies

The most common hematolymphoid malignancies that involve Waldeyer’s 
ring in children are precursor B-lymphoblastic and T-lymphoblastic lym-
phomas and Burkitt lymphomas.40 As most precursor B-cell neoplasms 
also involve the bone marrow and blood, they are usually diagnosed as 
acute leukemias. Also, although less common, adults can be affected by 
both precursor B-cell and T-cell malignancies.

Patients with leukemia generally present with systemic symptoms 
secondary to bone marrow replacement. These include symptoms sec-
ondary to anemia, leukopenia, and thrombocytopenia. Patients with 
involvement of Waldeyer’s ring often have involvement of other lymph 
nodes and more widespread adenopathy. Symptoms secondary to a pha-
ryngeal mass can also be noted, and patients can have speech, eating, or 
breathing difficulties. Although patients without bone marrow and blood 
involvement usually present secondary to more widespread adenopathy, 
occasional patients will present with symptoms secondary to unilateral 
tonsillar enlargement. Indeed, although reactive hyperplasia is the major 
cause for the removal of tonsils in children, most of us have encountered 
the rare tonsillectomy specimen that is found “incidentally” to contain 
lymphoblastic lymphoma. We have seen cases submitted for “gross exam-
ination only” that were later found to have lymphoblastic lymphoma 
when the patient presented with more widespread adenopathy.

FIGURE 9.9  Sheets of myeloblasts found with a myeloid tumor.
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The tonsillar tissue is effaced by sheets of lymphoblasts, although some 
cases may show only partial nodal involvement (Fig. 9.10).41 The blasts are 
characteristically small sized to medium sized and have only a small amount 
of amphiphilic cytoplasm (e-Fig. 9.9). The nuclear contours can vary from 
smooth to convoluted and the chromatin usually appears fine. Prominent 
nucleoli may be noted with many mitotic figures. Some degree of maturation 
is sometimes seen, and some of the lymphocytes can appear smaller, with 
more condensed chromatin and less prominent nucleoli. Numerous tingible 
body macrophages can be present, reminiscent of a Burkitt lymphoma.

Antigen expression in precursor B-cell and T-cell leukemias/lympho-
mas depends on the lineage and maturity of the neoplastic cells. Lesions 
not involving the bone marrow and blood are more likely to have a precur-
sor T-cell phenotype and express CD3 (cytoplasmic) with variable expres-
sion of other T-cell antigens such as CD2, CD4, CD5, CD7, and CD8.41,42 
The cells should also express terminal deoxynucleotidyl transferase (TdT) 
and, often, CD10 (e-Figs. 9.10 and 9.11). Markers of myeloid or B-cell 
differentiation can also be present and do not necessarily exclude a diag-
nosis of precursor T-cell lymphoma/leukemia. Lesions that also have bone 
marrow and blood involvement are more likely to have a precursor B-cell 
phenotype and will express B-cell antigens such as CD19 and CD79a and 
others such as CD20 and CD22. The neoplastic blasts should also express 
TdT and will frequently express CD10. Although these tumors can be diag-
nosed with immunohistochemistry, flow cytometry is generally the method 
of choice for assessing antigen expression.

Cytogenetic analysis is very important with these tumors and 
provides prognostic information that may influence therapy.41 This is 

FIGURE 9.10  Sheets of lymphoblasts seen in a case of tonsillar lymphoblastic lymphoma.
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especially true with precursor B-cell malignancies and certain transloca-
tions, such as t(9;22)(q34;q11.2), t(4;11)(q21;q23), and t(1;19)(q23;p13.3), 
are considered “unfavorable,” whereas others, such as t(12;21)(p12;q22), 
are considered “favorable.” Cases with a hyperdiploid karyotype are also 
considered “favorable,” whereas those that are hypodiploid are consid-
ered “unfavorable.”

Mature B-Cell Malignancies

Most types of mature B-cell neoplasia have been noted to involve the 
upper aerodigestive tract (Table 9.1).3,4,14-17,19,21,24,40,43-55 These tumors, espe-
cially the lower grade lesions, primarily affect Waldeyer’s ring. Some, such 
as diffuse large B-cell lymphomas, can involve both mucosa-associated 
lymphoid tissue and other sites, while others, such as extramedullary plas-
macytomas, often occur outside of Waldeyer’s ring. Of the lesions involv-
ing Waldeyer’s ring, diffuse large B-cell lymphomas are the most common, 
followed by mantle cell lymphomas and follicular lymphomas. Nearly all 
mature B-cell lymphomas have been noted to involve Waldeyer’s ring, 
however. Of the mature B-cell malignancies involving the other sites, dif-
fuse large B-cell lymphomas are again the most common malignancies. 
When involving Waldeyer’s ring, many of these lymphomas efface the 
normal lymphoid tissue; however, each may only partially involve the 
tissue. As with other hematolymphoid malignancies, ancillary studies are 
often necessary for diagnosis. Many of these malignancies can be properly 
diagnosed with immunohistochemistry; however, flow cytometry is very 
helpful. Molecular diagnostic studies and cytogenetic analysis can be use-
ful, as many of these tumors show recurrent cytogenetic abnormalities. 
Finally, immunoglobulin and T-cell receptor gene rearrangement studies 
can be helpful with very small specimens when a definitive diagnosis of 
lymphoma cannot be made for one reason or another.

Diffuse large B-cell lymphoma is the most common type of non-
Hodgkin lymphoma of adults in Western countries.56,57 Although the 
lymphoma most frequently occurs in older individuals, it can develop in 
patients of any age. This lymphoma generally presents as a rapidly growing 
mass and is usually considered to be primary; that is, there is no clinical 
knowledge of previous lower grade lymphomas. Sometimes, though, the 
tumor evolves from lower grade malignancies, such as chronic lympho-
cytic leukemia/small lymphocytic lymphoma (CLL/SLL), follicular lym-
phoma, or extranodal marginal zone lymphoma.

Histologically, diffuse large B-cell lymphomas have “large” neo-
plastic cells intermixed with smaller, more mature, normal-appearing 
lymphocytes (Fig. 9.11, e-Fig. 9.12).57 In general, the larger, neoplastic 
cells predominate; however, in some cases they may be few in number 
and can even be hard to identify, as they are obscured by numerous, small 
T cells (T-cell rich variant of diffuse large B-cell lymphoma). The tumor 
nuclei are at least two times the size of a resting mature lymphocyte. 
They can have scant to moderate amounts of basophilic cytoplasm and 
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TABLE 9.1  The More Common Hematopoietic and Lymphoid 
Malignancies of the Upper Aerodigestive Tract4,14,16,21,43,47,48,50,52-55

Waldeyer’s ring (∼70% of UADT lymphomas)

  Diffuse large B-cell lymphoma

  Mantle cell lymphoma

  Follicular lymphoma

  Extranodal marginal zone lymphoma

  Burkitt lymphoma

  T-cell lymphoma (various)a

  Other (lymphoblastic lymphoma, plasmacytoma, Hodgkin lymphoma, 
posttransplant lymphoproliferative disorder, etc.)

Oral cavity (∼13% of UADT lymphomas)

  Diffuse large B-cell lymphoma (including plasmablastic lymphoma)

  Follicular lymphoma

  Mantle cell lymphoma

  Extranodal marginal zone lymphoma

  Plasmacytoma

  Lymphoblastic lymphoma

  Other (Burkitt lymphoma, Hodgkin lymphoma, myeloid sarcoma, etc.)

Sinonasal tract (∼13% of UADT lymphomas)

  Diffuse large B-cell lymphoma

  T-cell lymphoma (predominantly NK/T-cell lymphomas, nasal type)a

  Follicular lymphoma

  Small lymphocytic lymphoma

  Lymphoblastic lymphoma

  Burkitt lymphoma

  Other (extranodal marginal zone lymphoma, Hodgkin lymphoma, etc.)

Larynx (∼4% of UADT lymphomas)

  Diffuse large B-cell lymphoma

  Plasmacytoma

  Other (lymphoblastic lymphoma, Burkitt lymphoma, etc.)

Note. UADT, upper aerodigestive tract.
aAt each site, the proportion of lymphomas that are T-cell lymphomas varies according to 
the geographic location of the study population. Eastern populations are more frequently 
affected by T-cell lymphomas secondary to human T-cell leukemia virus infection. NK/T-
cell lymphomas of the nasal type, possibly driven by Epstein-Barr virus infection, also vary 
in their frequencies across different populations.
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have pleomorphic nuclei with irregular contours and vesicular chromatin 
(Fig. 9.12, e-Fig. 9.13). Some cases have cells that appear more centroblas-
tic, with more scanty cytoplasm and two to four nucleoli that are often 
associated with the nuclear membrane. Other cases have cells that appear 
more immunoblastic, with moderate amounts of cytoplasm and single, 

FIGURE 9.11  A diffuse large B-cell lymphoma involving the tonsil.

FIGURE 9.12  This diffuse large B-cell lymphoma is composed of cells resembling 
immunoblasts.
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centrally located nucleoli. Regardless of the appearance, mitotic figures 
are usually easy to identify. Prominent background sclerosis can some-
times be present. Rarely, background necrosis may be noted.

Immunophenotypically, the neoplastic cells should show evidence of 
B-cell differentiation and usually express CD19, CD20, CD22, and CD79a 
(e-Fig. 9.14).57 Occasional cases will express CD5 or CD10. These tumors 
do not express cyclin D1 (BCL1), which allows them to be distinguished 
from mantle cell lymphomas. Because patients who have tumors with a 
“germinal center” immunophenotype fare better than those with tumors 
that have an “activated” immunophenotype, additional immunohisto-
chemistry is performed in most of these cases.58,59 Expression of BCL6 and 
CD10 correlates with a “germinal center” phenotype, whereas expression 
of mum1 is consistent with an “activated” phenotype. EBV infection can 
be noted in some cases by immunohistochemistry or in situ hybridization; 
however, infection is more common in those lymphomas that are develop-
ing in patients who are immunocompromised.

Diffuse large B-cell lymphomas can show a variety of cytogenetic 
and molecular abnormalities. Some cases show t(14;18), typical of follicu-
lar lymphomas.58 This can occur both in cases believed to represent true 
progression and in cases believed to be primary. Also, chromosomal rear-
rangements of 3q27 are sometimes noted, leading to activation of BCL6.60

The plasmablastic variant of diffuse large B-cell lymphoma (plasma-
blastic lymphoma) is an aggressive variant that occurs most frequently in 
patients infected with HIV.45,46,49,61,62 While these malignancies can develop 
at any site, they frequently involve the oral cavity. Histologically, the 
tumors resemble diffuse large B-cell lymphomas that have a more immu-
noblastic phenotype, with medium to large cells with a moderate amount 
of cytoplasm and a single prominent nucleolus (Fig. 9.13, e-Fig. 9.15). 
Mitotic figures and single cell necrosis are frequent, and binucleated or 
multinucleated tumor cells are often seen (e-Fig. 9.16). The neoplastic cells 
react with antibodies to CD45 but do not generally react with antibodies 
to CD20, PAX5, and BCL6 and show variable reactivity with antibodies 
to CD79a.46,49,62 Instead reactivity for plasma cell antigens such as CD38 
and CD138 is usually seen. Whereas most cases will show evidence of 
EBV infection by in situ hybridization for EBV-encoded RNA and evi-
dence of human herpes virus 8 (HHV-8) infection by polymerase chain 
reaction, neither marker is typically identified by immunohistochemistry 
(EBV-latent membrane protein or HHV-8).45,46,49,62 Cytoplasmic light-chain 
restriction can usually be identified by immunohistochemistry (e-Fig. 9.17).

Mantle cell lymphoma is the second most common mature B-cell 
lymphoma of Waldeyer’s ring, which appears to be involved in at least 
20% of cases of mantle cell lymphoma at the time of diagnosis.14,63,64 These 
lymphomas occur in older patients and are more common in men.56,57,65 
The disease usually presents at a high stage, often with bone marrow 
involvement. It is a relentless disease, and the majority of patients die 
within 5 years of their diagnosis.
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Mantle cell lymphoma is histologically characterized by effacement 
of the lymphoid tissue by a diffuse or vaguely nodular lymphoid infiltrate 
(Fig. 9.14).57,65 The neoplastic lymphocytes are small to medium sized and 
show irregular nuclear membranes (Fig. 9.15). The chromatin appears 
somewhat granular and nucleoli are usually not seen. Mitotic figures are 

FIGURE 9.13  The neoplastic cells of a plasmablastic lymphoma are similar to 
immunoblasts.

FIGURE 9.14  Mantle cell lymphomas have a somewhat nodular appearance under low 
power.
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variable in number but can be frequent. Intermixed “clean” macrophages 
are usually seen, as are small hyalinized vessels (e-Figs. 9.18 and 9.19). 
Occasional cases will progressively develop a more blastic appearance 
(blastoid variant). With these cases, the neoplastic cells may appear slight-
ly larger and have fine or dispersed chromatin. These cases also have more 
frequent mitotic figures (>10/10 hpf) (e-Fig. 9.20).

Mantle cell lymphomas express B-cell antigens such as CD19, CD20, 
and CD79a.57,65 The neoplastic cells are also immunoreactive with anti-
bodies to CD5, CD43, BCL2, and cyclin D1 (e-Fig. 9.21). Most mantle cell 
lymphomas do not express CD10 or CD23. Cytogenetically, the tumors 
characteristically have t(11;14)(q13;q32), which juxtaposes the immuno-
globulin heavy chain gene and the cyclin D1 gene. All tumors suspected of 
being mantle cell lymphomas should be confirmed as such by demonstrat-
ing either cyclin D1 expression or t(11;14)(q13;q32).

Follicular lymphoma is a common non-Hodgkin lymphoma in the 
Western world and it does not infrequently involve Waldeyer’s ring. Patients 
typically present with widespread adenopathy, and follicular lymphomas 
are usually high stage at the time of diagnosis.56,57 As with other low-grade 
B-cell lymphomas, this is a malignancy that is usually diagnosed in older 
patients. That said, some follicular lymphomas are seen in children and 
these appear to have a greater predilection for involvement of Waldeyer’s 
ring. Lower grade follicular lymphomas are typically not curable; however, 
many patients live more than 10 years after they are diagnosed with this 
malignancy. Although higher grade follicular lymphomas are more aggres-
sive, they tend to be treated with more aggressive chemotherapeutic regi-
mens and some patients can actually be cured of their disease.

FIGURE 9.15  The neoplastic cells of a mantle cell lymphoma have irregular nuclear 
contours.
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Lower grade follicular lymphomas typically show effacement of the 
normal lymphoid tissue by neoplastic follicles (Fig. 9.16, e-Fig. 9.22).56 
The follicles are relatively uniform in size, are poorly defined, lack mantle 
zones, lack tingible body macrophages, and frequently merge together. 
Some lower grade lesions and, more frequently, higher grade lesions will 
show a more diffuse pattern of growth. The follicular and diffuse patterns 
are often noted together in the same case and some advocate the report-
ing of the proportions of these patterns. The neoplastic cells resemble 
centrocytes and centroblasts and the relative proportion of these two cell 
types (or, more accurately, the number of centroblasts present) is used for 
the grading of these tumors (Fig. 9.17). Centrocytes are smaller cells with 
scanty cytoplasm and folded or clefted nuclei that typically do not have 
nucleoli. Centroblasts are larger cells that have slightly more cytoplasm 
and larger nuclei. These cells have more vesicular chromatin than centro-
cytes and typically have multiple small, peripheral nucleoli. The current 
WHO scheme for the diagnosis of lymphoid tumors suggests grading these 
tumors based on the absolute number of centroblasts present.66 Grade 1 
follicular lymphomas have 0 to 5 centroblasts/hpf, grade 2 follicular lym-
phomas have 6 to 15 centroblasts/hpf, and grade 3 follicular lymphomas 
have more than 15 centroblasts/hpf.

Follicular lymphomas are mature B-cell lymphomas and, as such, 
express CD19, CD20, and CD79a.57 Most express CD10 and BCL2 and 
do not express CD5 or CD23 (e-Fig. 9.23). Exceptions have been noted, 
however. The expression of the BCL2 protein can be used to distinguish 
these lesions from nonneoplastic follicular hyperplasia, as the B lympho-
cytes within the germinal centers of nonneoplastic, reactive conditions do 

FIGURE 9.16  Tonsillar involvement in a follicular lymphoma.
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not express the protein. Follicular lymphoma is characterized by t(14;18)
(q23;q21), which juxtaposes the immunoglobulin heavy chain with the 
BCL2 gene. Other translocations involving BCL2 have also been noted, 
however.

As was stated earlier, follicular lymphomas are uncommon in chil-
dren; however, when they develop in this population, they frequently 
involve Waldeyer’s ring and are more common in boys.13,15,19,24 Unlike 
adult follicular lymphomas, these tumors are often localized and are of 
lower stage. Furthermore, they are also more likely to be higher grade and 
appear to be curable in the majority of patients. The histology is nearly 
identical to that of adult follicular lymphomas except that the follicles 
appear larger and may even appear “floral.” The neoplastic cells express 
B-cell antigens and typically express CD10 and BCL6. They do not usu-
ally express BCL2, however, and the typical t(14;18) seen in adult cases is 
infrequently identified in these cases.13,19

Extranodal marginal zone lymphomas or mucosa-associated lym-
phoid tissue lymphomas (MALTomas) can involve Waldeyer’s ring or any 
mucosal site throughout the upper aerodigestive tract.56,57,67,68 Outside of 
Waldeyer’s ring, the lesions often involve the seromucinous glands and 
can arise in patients with a history of Sjögren syndrome. These tumors 
occur most frequently in older patients (over 50 years of age) and are 
slightly more common in women, perhaps because of their association 
with autoimmune disease. The tumors are indolent and can often be man-
aged with local therapy only. Some cases will transform into diffuse large 
B-cell lymphomas.

FIGURE 9.17  Small-sized and medium-sized cleaved nuclei are seen with follicular 
lymphomas.
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Extranodal marginal zone lymphomas often appear to occur in the 
setting of chronically inflamed tissue.57,67,68 Generally, one sees residual 
reactive lymphoid follicles, sometimes partially obliterated by expanded 
marginal zones (Fig. 9.18). The neoplastic cells then efface the sur-
rounding tissues. The tumor cells appear centrocytic, with smaller and 
folded nuclei, or have a moderate amount of pale to clear cytoplasm and 
resemble the monocytoid B cells seen between the follicles in some reac-
tive conditions (e-Fig. 9.24). Some degree of differentiation is usually seen 
throughout these tumors, with some cells appearing more immunoblastic 
and others appearing plasmacytoid. In some cases, these more differenti-
ated cells predominate. The more plasmacytoid cells can have eosinophilic 
intranuclear pseudoinclusions or Dutcher bodies. In areas with abundant 
seromucinous glands, numerous lymphoepithelial lesions can be found. 
Involvement of the overlying squamous epithelium does not qualify as a 
lymphoepithelial lesion; however, especially in Waldeyer’s ring, as such 
lesions are frequently seen in benign, nonneoplastic situations.69

Extranodal marginal zone lymphomas show a mature B-cell immu-
nophenotype and express CD19, CD20, and CD79a.57 Tumor cells should 
not react with antibodies to CD5, CD10, or CD23 and will generally 
not show immunoreactivity with antibodies to plasma cell antigens such 
as CD38 or CD138. A number of translocations have been seen with 
these malignancies, including t(11;18)(q21;q21), t(14;18)(q32;q21), t(3;14)
(p14.1;q32), and t(1;14)(p22;q32).70 Each translocation occurs more fre-
quently at a specific site, and tumors involving the salivary glands have 
these translocations infrequently.

FIGURE 9.18  Germinal center “colonization” by an extranodal marginal zone lymphoma.
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Extraosseous plasmacytomas are defined as monoclonal prolifera-
tions of plasma cells that occur at extraosseous sites in patients without 
concomitant bone marrow involvement in the disease.71 Up to 20% of 
patients, however, have a monoclonal gammopathy. While these are rela-
tively uncommon tumors, they have a predilection for the head and neck 
and frequently involve the mucosa of the upper aerodigestive tract.2,3,17,44,51 
They can involve any site throughout this area and most frequently affect 
the sinonasal area and Waldeyer’s ring. These lesions arise in older 
patients with a median age of presentation in the sixth decade of life. The 
prognosis for these patients is good and the disease is usually cured with 
local therapy. Up to a quarter recur, however, and approximately 15% of 
patients are later found to have myeloma.44

Histologically, extraosseous plasmacytomas characteristically have 
sheets of plasma cells with abundant amphiphilic cytoplasm and eccentri-
cally placed round to oval nuclei with granular (clock-faced) chromatin 
(Fig. 9.19, e-Fig. 9.25).2,3,17,51 Occasional cases will have cells that show 
more cytologic atypia or have a more “plasmablastic” phenotype with 
larger nuclei, finer chromatin, and more prominent nucleoli. Mott cells 
and Russell bodies are frequently encountered. Neoplastic cells often fail 
to express some of the typical B-cell antigens such as CD19 and CD20.72 
They typically express CD79a, CD38, and CD138 and will show light-
chain restriction by immunohistochemistry or by in situ hybridization 
(e-Figs. 9.26 and 9.27).72,73 Some cases may be difficult to distinguish from 
extranodal marginal zone lymphomas that show plasma cell differen-
tiation.3 Nonneoplastic, plasma cell–rich inflammatory lesions should be 
excluded by their lack of light-chain restriction.74

FIGURE 9.19  Sheets of plasma cells are seen in plasmacytomas.
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A number of other mature B-cell lymphomas can involve the upper 
aerodigestive tract, especially Waldeyer’s ring.4,14,16,21,43,47,48,50,52,55 These 
include CLL/SLL, Burkitt lymphoma, lymphoplasmacytic lymphoma, 
and lymphomatoid granulomatosis. Most cases of CLL/SLL that involve 
the upper aerodigestive tract present with widespread adenopathy and 
often have bone marrow and blood involvement. Immunohistochemistry 
is generally sufficient for the diagnosis of this disease and the small, 
neoplastic lymphocytes, aside from expressing B-cell antigens, typically 
express CD5 and CD23.57 Lymphoplasmacytic lymphoma can also be 
usually diagnosed with histology and immunohistochemistry and should 
histologically lack features of other low-grade B-cell lymphomas that 
can have a plasmacytoid phenotype.57 Immunophenotypically, these 
lymphomas express B-cell antigens and, often, CD38 and CD23, do not 
express CD10, and usually lack CD5.57,75 Burkitt lymphoma can present 
in younger patients or immunocompromised patients and will show the 
well-known “starry-sky” histologic appearance (Fig. 9.20, e-Fig. 9.28).57 
These tumors also express B-cell antigens, CD10, and BCL6 and show a 
high ki-67 index (virtually 100% of tumor nuclei stain) but do not express 
TdT.57,76 Whether one can accurately differentiate Burkitt lymphoma from 
diffuse large B-cell lymphomas without showing evidence of c-myc rear-
rangement remains to be seen, as lymphomas with combined features are 
sometimes seen.

Mature T-Cell/NK-Cell Malignancies

In the Western world, T-cell or NK-cell malignancies of the upper aerodi-
gestive tract are uncommon and most often are extranodal NK/T-cell 

FIGURE 9.20  A tonsil involved in Burkitt lymphoma.
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lymphomas of the nasal type.77 In other parts of the world, however, other 
T-cell malignancies are more common and, as such, represent a greater 
number of lymphomas found throughout the upper aerodigestive tract.

Extranodal NK/T-cell lymphoma, nasal type is a disease of older 
adults, with a mean age at presentation of 50 years.77-80 The malignancies 
usually present as midline nasal septal destruction and represent many 
cases of what was once called “lethal midline granuloma” or “idiopathic 
midline destructive lesion.” Larger tumors can be associated with more 
clinical abnormalities, including those secondary to involvement of the 
palate and eye. The tumors are very aggressive, often in spite of multi-
modal therapy. These lymphomas are associated with infection due to 
EBV, and common cytogenetic abnormalities include deletions of 6q and 
1p with gains of 2q.79-82

Histologically, extranodal NK/T-cell lymphomas, nasal type, can 
be quite varied.77-80 Some cases will be composed of small neoplastic 
cells that are similar to normal mature lymphocytes, while others will 
have very large, markedly atypical cells with irregular nuclear contours 
and prominent nucleoli. Many cases have a mixture of small-sized to 
medium-sized cells that have a moderate amount of cytologic atypia, with 
abundant apoptotic cells and mitotic figures (Figs. 9.21 and 9.22, e-Figs. 
9.29 and 9.30). Angiocentricity and angioinvasion are also frequently 
seen, with large areas of necrosis. A mixture of other inflammatory cells 
is also usually present and may be so marked as to actually obscure the 
neoplastic cells.

FIGURE 9.21  Necrosis and atypical cellular infiltrate seen in a case of extranodal NK/T-cell 
lymphoma, nasal type.
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Ancillary studies are necessary for the diagnosis of extranodal NK/T-
cell lymphomas. Tumor cells should be immunoreactive with antibodies 
to CD45 (leukocyte common antigen). In situ hybridization for EBV can 
be very helpful and almost all cases should be positive (Fig. 9.23).80,83 The 
neoplastic cells may express some T-cell antigens, including CD2 and CD3 

FIGURE 9.22  Large, markedly atypical cells are seen in this extranodal NK/T-cell lymphoma, 
nasal type.

FIGURE 9.23  Positive in situ hybridization for Epstein-Barr virus-encoded RNA is seen 
with this extranodal NK/T-cell lymphoma, nasal type.
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(cytoplasmic, not surface); however, clonal T-cell receptor arrangements 
are not seen with these tumors.77 Most cases will be immunoreactive with 
antibodies to CD56 but not with antibodies to CD57 (e-Fig. 9.31).77,84,85

Other mature T-cell malignancies occur throughout the upper 
aerodigestive tract, although the incidences of these tumors are hard 
to determine, as larger studies investigating these tumors at these sites 
predate our current classification system. It appears, nonetheless, that 
extranodal NK/T-cell lymphoma predominates, even in other parts of 
the world; however, anaplastic large cell lymphomas and adult T-cell 
lymphomas/leukemias can certainly involve the area (e-Figs. 9.32 and 
9.33).4,14,16,55 Furthermore, both mucosal and cutaneous T-cell malignan-
cies have been noted to involve the upper aerodigestive tract, including 
enteropathy-associated T-cell lymphomas and mycosis fungoides/Sezary 
syndrome.86,87 The diagnosis of these T-cell lymphomas must be based on 
the same criteria used to diagnose them at other sites and requires immu-
nophenotyping, with either flow cytometry or immunohistochemistry. 
Molecular studies used to identify T-cell receptor gene rearrangements 
may also be needed, especially with small biopsies of lower grade lesions. 
It should be noted here that traumatic ulcerative granuloma of the tongue 
(discussed in Chapter 14) frequently has atypical CD30-positive cells and 
may have clonal T-cell receptor rearrangements.88 It is debated whether 
this lesion is truly a lymphoproliferative disorder and how it overlaps with 
cutaneous CD30-positve tumors.89

Hodgkin Lymphoma

Classical Hodgkin lymphoma has been described involving the upper 
aerodigestive tract; most often it affects Waldeyer’s ring.6,10,20 It is much less 
common than non-Hodgkin lymphoma throughout the tract (Fig. 9.24). 
When it presents here, it is frequently low stage. Approximately half the 
cases reported to involve Waldeyer’s ring have been classified as mixed 
cellularity. The second most frequent pattern noted is nodular sclerosis. A 
broad age range has been reported and patients fare similar to those patients 
diagnosed with nodal disease of a similar stage. As with classical Hodgkin 
lymphomas at other sites, the diagnosis rests with the identification of Reed-
Sternberg cells or Reed-Sternberg cell variants, large, atypical single cells 
with single or multiple atypical nuclei that typically have convoluted mem-
branes, vesicular chromatin, and prominent nucleoli (Fig. 9.25, e-Figs. 9.34 
and 9.35). These cells should be immunoreactive with antibodies to CD15 
and CD30 and usually not with antibodies to CD45 (e-Figs. 9.36 and 9.37).10

Also, it should be noted that rare cases of nodular lymphocyte–pre-
dominant Hodgkin lymphoma have been reported to involve Waldeyer’s 
ring.90 The immunophenotype for these neoplasms is different from that 
for classical Hodgkin lymphoma and the neoplastic cells typically express 
CD45 and CD20 and do not express CD15 or CD30. Some authors have 
noted that Hodgkin lymphomas of Waldeyer’s ring are more likely to 
show evidence of EBV infection by in situ hybridization.10
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Immunodeficiency-Associated Lymphoproliferative Disorders

Patients infected with HIV are at up to a 100-fold increased risk for the 
development of a lymphoma.91 Thus, any tonsillar tissue removed from a 
patient infected with HIV should be worked up for lymphoma. In general, 
these lymphomas should be classified using the criteria applied to lesions 

FIGURE 9.24  Tongue involvement in a classical Hodgkin lymphoma.

FIGURE 9.25  Reed-Sternberg cells typify classical Hodgkin lymphoma.
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from patients who are immunocompetent. The most common lymphomas 
affecting these patients include Burkitt lymphoma and diffuse large B-cell 
lymphoma, especially with plasmablastic features (seen earlier). Other 
lymphomas can also be seen, including Hodgkin lymphoma and extranod-
al marginal zone lymphoma. Some lymphomas more specifically affecting 
patients with HIV have also been described, such as primary effusion 
lymphoma. This disease can rarely present as a mass lesion involving the 
upper aerodigestive tract.92

Patients who are recipients of solid organ or bone marrow trans-
plants are at increased risk for the development of lymphoproliferative 
disease because of their immunocompromised states. As such, these 
diseases are widely classified as posttransplant lymphoproliferative dis-
orders (PTLDs).8,11,25 Because most cases of PTLDs appear to be related 
to infection due to EBV and as the tonsils are the portal of entry for 
this virus, it should not be surprising that Waldeyer’s ring is frequently 
involved in these proliferations.12,93 Also, EBV can be demonstrated by 
immunohistochemistry or by in situ hybridization in most of these pro-
cesses. Finally, the diseases occur on a continuum and distinguishing one 
lesion from another can be difficult as the processes progress.

PTLDs are categorized as early lesions, polymorphic PTLDs, mono-
morphic PTLDs, and Hodgkin lymphoma PTLD (Table 9.2).8,11,25 Early 
lesions show some degree of residual typical follicular hyperplasia with par-
tial effacement of the tissue by either plasma cells (plasmacytic hyperplasia) 
or immunoblasts (infectious mononucleosis–like PTLD). Some histologic 
overlap between these processes is often present. These lesions are not 
clonal and many will regress with decreased immunosuppression. Some 
cases may evolve into polymorphic or monomorphic PTLDs, however.8

Polymorphic PTLDs are destructive lesions that often show complete 
tissue effacement.8 The lymphoid tissue is replaced by sheets of lymphocytes 
and plasma cells that show, in general, a complete spectrum of differentia-
tion with small-sized and medium-sized lymphocytes, immunoblasts, and 
plasma cells (Fig. 9.26, e-Fig. 9.38). Some immunoblasts are enlarged and 
appear cytologically atypical, and focal areas of necrosis are common. These 
cells may even appear similar to Reed-Sternberg cells and occasional cases 
need to be distinguished from Hodgkin lymphoma. As with early lesions, 
some of these cases will regress with decreased immunosuppression; how-
ever, others will progress to monomorphic PTLDs. Clonal immunoglobulin 
gene rearrangements can be demonstrated in most of these cases.11

Monomorphic PTLDs can show either a B-cell or a T-cell pheno-
type.8 These lymphomas should be classified as they would in patients 
who have not undergone transplantation; however, the term “PTLD” 
should appear in the diagnosis. Most of the B-cell lymphomas will be dif-
fuse large B-cell lymphomas; however, Burkitt lymphoma, plasmacytoma, 
and others have also been reported (Fig. 9.27, e-Figs. 9.39 and 9.40). 
Monoclonality is demonstrated by immunohistochemistry or molecular 
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studies. As stated earlier, infection due to EBV can be demonstrated with 
in situ hybridization or other methods (Fig. 9.28).

Finally, occasional cases of classical Hodgkin lymphoma PTLD 
occur.8,25 Hodgkin lymphoma should be diagnosed when the histologic and 
immunohistochemical features are identical to those seen in Hodgkin lym-
phomas developing in patients who have not had transplants (e-Fig. 9.41). 

FIGURE 9.26  A polymorphic posttransplant lymphoproliferative disorder involving the 
tonsil.

FIGURE 9.27  A diffuse large B-cell lymphoma involving the tonsil in a patient having 
undergone solid organ transplantation.
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The neoplastic cells of these lesions can be shown to harbor EBV in the 
majority of cases (Fig. 9.29).

Recently, an EBV-associated ulcerative disease developing in immu-
nocompromised patients has been described.94 The lesions developed 
in older patients, usually immunocompromised only through their age 

FIGURE 9.28  Strong and diffuse positivity for Epstein-Barr virus-encoded RNA by in situ 
hybridization is seen with this case of monomorphic posttransplant lymphoproliferative 
disorder.

FIGURE 9.29  Reed-Sternberg cells in posttransplant Hodgkin lymphoma are more likely 
to be associated with Epstein-Barr virus.
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(immunosenescence), and more than 60% of the cases involved the oral 
or oropharyngeal mucosa. Histologically, the lesions were shallow and 
well circumscribed. The inflammatory infiltrate was polymorphous with 
mostly lymphocytes and immunoblasts; intermixed plasma cells, histio-
cytes, and eosinophils were also present. Occasional larger cells were 
present, reminiscent of Reed-Sternberg cells. Larger cells are frequently 
immunoreactive with antibodies to CD45, CD20, CD30, and sometimes 
CD15. EBV can be demonstrated by in situ hybridization in many cells, 
including the larger, atypical cells. Monoclonal immunoglobulin or T-cell 
receptor rearrangements can be identified in most of the cases. These 
lesions typically regress, with or without treatment.

Histiocytic and Dendritic Cell Malignancies

Neoplasms composed of cells resembling macrophages or antigen-pre-
senting dendritic cells are uncommon. Most of these diseases, such as 
histiocytic sarcoma, Langerhans cell histiocytosis, and Langerhans cell 
sarcoma, rarely involve the upper aerodigestive tract.95 When Langerhans 
cell histiocytosis does involve the upper aerodigestive tract, it usually is an 
extension of a primary bone tumor.96 The dendritic cell tumors, especially 
follicular dendritic cell sarcomas, have been reported throughout this 
area, however, and they should be considered in the differential diagnosis 
of spindle cell tumors in the head and neck.95,97-99

Follicular dendritic cell sarcoma often occurs at extranodal sites 
and frequently involves the upper aerodigestive tract, especially the mouth 
and Waldeyer’s ring.97,99,100 These tumors of antigen-presenting cells occur 
slightly more frequently in women and over a broad age range, with a 
mean age of approximately 44 years. These neoplasms have been noted 
to behave more akin to low-grade sarcomas than other hematopoietic 
neoplasms. Nearly half of the cases recur or metastasize, and the most 
frequent site of metastasis is the lung. A little more than 5% of patients 
have expired secondary to their disease.

Grossly, follicular dendritic cell sarcomas appear circumscribed and 
have fleshy cut surfaces.97,99,100 Histologically, the lesions appear hypercel-
lular and are composed of plump spindled and epithelioid cells. Tumor 
cells frequently have a syncytial growth pattern and are noted to have 
a moderate amount of fibrillary cytoplasm with indistinct cell borders 
(Fig. 9.30, e-Fig. 9.42). The nuclei are round to oval and have wrinkled 
nuclear membranes, typically with vesicular-appearing chromatin and 
without prominent nucleoli (Fig. 9.31). Mitotic activity can vary greatly 
but is usually low, with a mean of approximately 3 of 10 hpf (e-Fig. 9.43). 
Tumor cells are intermixed with numerous small lymphocytes and coagu-
lative necrosis has been seen in 30% of cases. Occasional cells may be 
multinucleated or have intranuclear inclusions.

The differential diagnosis of follicular dendritic cell sarcomas 
includes other spindled cell neoplasms and thus must include spindle 
cell carcinoma, melanoma, and many different mesenchymal neoplasms. 
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Immunohistochemistry typically proves itself very helpful in these cases 
(see Chapter 11). The neoplastic cells of follicular dendritic cell sarcomas 
are reactive with antibodies to CD21, CD35, clusterin, and fascin in most 
cases and will react with antibodies to S100 and CD68 in approximately 
one-third of cases.95,99 Although most cases will react with antibodies 

FIGURE 9.30  Syncytia of spindled cells with admixed lymphocytes in a case of follicular 
dendritic cell sarcoma.

FIGURE 9.31  Atypical nuclei with vesicular chromatin are seen in this follicular dendritic 
cell sarcoma.
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to epithelial membrane antigen, cytokeratin immunoreactivity is rare. 
Recently, it has been shown that D2-40 is a good marker for these 
tumors.101 Follicular dendritic cell sarcomas have been shown to have 
clonal immunoglobulin receptor gene rearrangements.102

As was mentioned earlier, other histiocytic or dendritic cell tumors 
can also involve the upper aerodigestive tract. Interdigitating dendritic 
cell sarcomas should be distinguished from follicular dendritic cell sar-
comas, as the two have different prognoses.98 Interdigitating dendritic cell 
sarcomas have a variable prognosis and sometimes present with dissemi-
nated disease. Histologically, the tumors may resemble follicular dendritic 
cell tumors; however, the neoplastic cells may sometimes appear more 
epithelioid (Fig. 9.32). Neoplastic cells are reactive with antibodies to 
S100 protein, weakly reactive with antibodies to CD68, and not reactive 
with antibodies to CD21 (e-Fig. 9.44).95,98
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Germ Cell Tumors

It is extremely uncommon for extragonadal germ cell tumors to involve 
the head and neck and even more uncommon for them to actually arise 
from the upper aerodigestive tract. Tumors reported to involve this area 
include teratomas (and dermoids), yolk sac tumors (endodermal sinus 
tumors), choriocarcinomas, and teratocarcinosarcomas. Mixed tumors 
with teratomatous and yolk sac components have also been described. 
Definitive, concise diagnosis will require assessment of the entire tumor, 
and thus, one should be careful when diagnosing small biopsies too spe-
cifically.

Teratoma

Teratomas are germ cell neoplasms that recapitulate the normal imma-
ture and mature tissues that are derived from the three germinal layers of 
endoderm, mesoderm, and ectoderm. In the head and neck, these tumors 
occur in both sexes and are almost always identified in infants or young 
children.1-5 They have been described within the nasal cavity, nasophar-
ynx, oropharynx, and mouth. When they are very large, they may be asso-
ciated with stillbirth. If a malignant component is not identified (somatic 
malignancy or yolk sac tumor) and the tumor is resectable, both immature 
and mature teratomas tend to behave well and most patients survive, free 
of recurrences.3,5

Microscopically, the tumors may show mature or immature dif-
ferentiation or a mixture of the two. When immature differentiation is 
present, a prominent neuroepitheliomatous component may be noted, 
and it is important to distinguish these tumors from neural or neuro-
ectodermal malignancies that can be found in the upper aerodigestive 
tract.2 Careful attention should be paid in order to identify other germ 
cell components, especially elements of yolk sac tumor or somatic 
malignancy.

The diagnosis of a mature teratoma is usually straightforward; however, 
nonneoplastic lesions such as glial heterotopia and hairy polyps need to be 
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excluded; this can be done by identifying endodermally, mesodermally, and 
ectodermally derived tissues.2 Abundant maturing, stratified squamous epi-
thelium is usually present with juxtaposed dermal appendages. Neural tissue, 
fat, muscle, cartilage, and bone all may also be seen (Fig. 10.1, e-Fig. 10.1), 
as may epithelium that shows respiratory or gastrointestinal differentiation.

Dermoid Cysts

Unlike teratomas, dermoid cysts are probably not neoplasms, but instead 
represent developmental abnormalities.2,5 In the upper aerodigestive 
tract, the lesions are usually located in the nasal cavity or in the floor of 
the mouth. Most patients are newborns or young adults. The tumors are 
composed of only ectodermally and mesodermally derived tissues and, as 
such, usually form large cystic structures lined by a maturing, stratified 
squamous epithelium replete with dermal appendages (Fig. 10.2). A small 
amount of surrounding fibrous tissue and adipose tissue is also usually 
present. Immature elements and malignancy should not be seen. With 
resection, the lesions infrequently recur.5

Yolk Sac Tumor

Yolk sac tumors, also known as endodermal sinus tumors, can occur 
throughout the head and neck region and infrequently involve the upper 
aerodigestive tract, where they have been reported in the nose, paranasal 
sinuses, nasopharynx, oropharynx, and mouth.3,6 They occur mostly in 
children but have also been noted in middle-aged adults. The tumors show 

FIGURE 10.1  A mature teratoma with prominent cartilage formation.
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no obvious male or female predilection. Many reported patients have 
died secondary to local or disseminated disease; however, it is unclear 
how these tumors would behave given today’s more effective multimodal 
treatments. Patients present with symptoms secondary to mass effect or 
with nonspecific symptoms such as epistaxis. Serum concentrations of 
-fetoprotein (AFP) are frequently high.6

Like their counterparts throughout the body, yolk sac tumors of the 
head and neck can show a variety of architectural patterns.6 Microcystic, 
macrocystic, solid, alveolar, glandular, polyvesicular, vesicular vitelline, 
myxomatous, papillary, hepatoid, and intestinal patterns have all been 
noted (Fig. 10.3, e-Fig. 10.2). Many tumors, at least focally, show a peri-
vascular arrangement of tumor cells with well-formed Schiller-Duval 
bodies (Fig. 10.4). The tumor cells are usually large and can range from 
a polygonal to a more flattened appearance. A moderate amount of clear 
to eosinophilic cytoplasm is present, with at least moderate cellular and 
nuclear pleomorphism. The nuclei appear vesicular and usually have 
distinct nucleoli. Occasional mitotic figures are often seen. Eosinophilic, 
periodic acid–Schiff (PAS)-positive, and diastase-resistant globules are 
also often noted (e-Fig. 10.3). The tumors frequently have an associated 
teratomatous component.3,6

Immunohistochemically, the neoplastic cells will show reactivity with 
antibodies to AFP and cytokeratins (Fig. 10.5, e-Fig. 10.4).7 Tumor cells 
usually do not react with antibodies to epithelial membrane antigen and 
CD30. Reports regarding the immunoreactivity with antibodies to placen-
tal alkaline phosphatase have been variable.

FIGURE 10.2  A squamous-lined dermoid cyst with appendages.
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Choriocarcinoma

Choriocarcinomas have been very rarely reported to primarily involve 
the upper aerodigestive tract.8 It is imperative to first exclude metastatic 
choriocarcinoma.9,10 The cases reported have involved the sinonasal 
tract. They are hemorrhagic and composed of a dual population of cells. 
Smaller, mononuclear, round to polygonal cells resemble cytotrophoblasts 

FIGURE 10.3  A yolk sac tumor with a prominent cystic architecture.

FIGURE 10.4  Numerous Schiller-Duval bodies in a yolk sac tumor.
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and large, multinucleated giant cells resemble syncytiotrophoblasts. The 
cells should have large nuclei with prominent nucleoli. The multinucle-
ated cells are immunoreactive with antibodies to ββ-HCG. All cells are 
immunoreactive with antibodies to pancytokeratins.

Teratocarcinosarcoma

Teratocarcinosarcomas are rare malignancies that develop more com-
monly in older adult men (more than half of the patients are older than 
60 years of age).11,12 The tumors almost always arise in the nasal cavity 
and sinuses and present with nonspecific symptoms such as nasal obstruc-
tion, epistaxis, and headache. In the original studies, the tumors behaved 
poorly and about half of the patients died secondary to their malignan-
cies, in spite of resection or other therapies.11 Larger studies using today’s 
treatment modalities have not been published. How these lesions relate 
to other true germ cell tumors such as teratomas is not understood, and it 
is striking that most conventional teratomas occur in childhood whereas 
teratocarcinosarcomas occur almost exclusively in adults. This suggests 
that there may be fundamental differences in the origin and biology of 
these tumors.

The lesions are usually received piecemeal and have been described as 
friable and purple-red.11,12 Microscopically, the tumors show an extremely 
variegated appearance, which can lead to much difficulty with diagnosis 
when only a small biopsy specimen is received. Both epithelial and mes-
enchymal components are present and these range in appearance from 

FIGURE 10.5  Strong immunoreactivity with antibodies to -fetoprotein can be seen with 
most yolk sac tumors.
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mature to immature to malignant (Fig. 10.6). The mesenchymal compo-
nent usually shows smooth muscle, fibroblastic, and neural differentiation 
and can sometimes show chondroid or osseous differentiation (e-Figs. 10.5 
and 10.6). Abundant, mature smooth muscle is usually seen adjacent to 
epithelial structures and can give rise to an organoid appearance; how-
ever, more malignant-appearing muscle (rhabdomyosarcomatous) tissue is 
often also seen with cellular atypia, mitotic figures, and necrosis. A varying 
degree of differentiation may also be present in the fibromatous compo-
nent, which can be myxoid or densely sclerotic. The neural component 
may be relatively mature appearing, with occasional ganglion cells and 
abundant neutrophils, but often appears immature and reminiscent of a 
neuroblastoma (Fig. 10.7). Indeed, the malignant neural component can 
sometimes predominate and such tumors may be mistaken for olfactory 
neuroblastomas, especially when only small biopsies are obtained.13

The epithelial component usually consists of well-differentiated 
squamous cells that have prominent clear cell change, along with hap-
hazardly arranged glandular structures that may merge abruptly with 
the squamous component (e-Fig. 10.7).11,12 Along with the more mature-
appearing epithelial structures, malignant-appearing epithelium may also 
be present. This is usually poorly differentiated but obviously epithelial 
and often exhibits gland formation (adenocarcinoma). Other components 
of germ cell neoplasia are not seen. Immunoreactivity will recapitulate 
the apparent phenotype. Of note, blastomatous elements have shown 
immunoreactivity with antibodies to neuroendocrine antigens, CD99 and 
S100 protein.12

FIGURE 10.6  More mature-appearing epithelial and mesenchymal tissues in a 
teratocarcinosarcoma.
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Soft Tissue Tumors

All categories of soft tissue tumors have been reported to involve the 
upper aerodigestive tract. These include neoplasms that show fibroblas-
tic, myofibroblastic, vascular, skeletal muscle, and neural differentiation. 
Some neoplasms appear more unique to the area, e.g., angiofibroma, 
while most can occur throughout the soft tissues of the entire body. This 
chapter discusses the more common soft tissue tumors that involve this 
area (neural tumors have been discussed in Chapter 8; bone and cartilagi-
nous tumors are discussed in Chapter 12).

It should be noted that the vast majority of neoplasms of the upper 
aerodigestive tract are epithelial and that some of these can show a spindle 
cell phenotype, e.g., spindle cell or sarcomatoid carcinoma and myo-
epitheliomas. Also, melanomas frequently show a spindle cell phenotype 
when they involve this area. These tumors have markedly different prog-
noses and require different treatments than those for soft tissue tumors. 
Because of this, one should be comfortable using immunohistochemistry 
or other methods for the diagnosis of these lesions and to help exclude 
epithelial or melanocytic neoplasms (Table 11.1).1

Fibroblastic/Myofibroblastic Tumors

Fibroblastic or myofibroblastic tumors make up the majority of soft tissue 
tumors of the aerodigestive tract and range from nonneoplastic or benign 
proliferations (fibromas) to high-grade malignancies (undifferentiated 
high-grade pleomorphic sarcomas). Distinguishing between these tumors 
is important because they have vastly different prognoses (Table 11.2). 
Such distinctions cannot always be made with small biopsy specimens, 
although high-grade malignancies can usually be distinguished from lower 
grade neoplasia and reactive conditions.

“Fibroma”

A variety of benign fibrous lesions that may or may not be neoplastic 
can be found within the upper aerodigestive tract and have been termed 
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“fibromas.” These include nasal and oral fibromas (traumatic/irritation 
fibromas, peripheral ossifying fibromas, cementifying fibromas, etc.). One 
should be cautious regarding the use of the term fibroma within the upper 
aerodigestive tract outside of these lesions.

Nasal fibromas or fibrous polyps are small, smooth polypoid lesions 
that develop in or near the nasal vestibule.2 They are usually less than 1 cm 
in size and frequently present incidentally. Histologically, mature fibroblasts 
are arranged haphazardly within dense collagen (Fig. 11.1, e-Figs. 11.1 
and 11.2). More than mild cytologic atypia is not seen and mitotic figures are 
usually not present. The lesions are benign and do not recur after resection.

A number of different lesions occur in the mouth, which have been 
termed fibroma.3,4 These lesions all appear to be reactive, yet have a few 
differences between them. Traumatic or irritation fibromas are the most 
common lesions. These are polypoid lesions that are composed of subepi-
thelial, haphazardly arranged, bland fibroblasts within a collagenous stro-
ma. The overlying squamous epithelium can be normal or can show chang-
es consistent with continued trauma such as parakeratosis or acanthosis. 
The lesions can be ulcerated and chronically inflamed (epulis fissuratum), 
may have large, stellate fibroblasts (giant cell fibroma), and may contain 
odontogenic epithelium (retrocuspid papule).4 Some mesenchymal cells 
of the gingiva may have a pluripotent nature and be able to differentiate 
into either osteoblasts or cementoblasts; thus, some apparently reactive 
fibromas within the mouth can form osteoid or cementum (peripheral 
ossifying fibroma or peripheral cementifying fibroma, respectively) (Figs. 
11.2 and 11.3, e-Fig. 11.3).4 (Ossifying fibroma of the bone is discussed in 
Chapter 12.)

FIGURE 11.1  Nasal fibroma with low cellular, somewhat edematous stroma.
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FIGURE 11.2  Oral peripheral cementifying fibroma with overlying pseudoepitheliomatous 
hyperplasia.

FIGURE 11.3  Cement formation in an oral peripheral cementifying fibroma.

Nodular Fasciitis

Nodular fasciitis and its related lesions usually affect the subcutaneous 
soft tissue.5-8 These lesions have been reported rarely in the mouth and 
very rarely in the nasal cavity and one should be wary of diagnosing them 
elsewhere in the upper aerodigestive tract.9,10 They are reactive prolifera-
tion and characteristically affect young adults. Clinically, they present as 
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rapidly enlarging, solitary, and often tender masses and are usually less 
than 2 cm in size. The lesions do not recur if they are completely resected.

Nodular fasciitis is well circumscribed; however, some minor 
degree of infiltration into the surrounding skeletal muscle can be pres-
ent.5 The tumors are composed of proliferating fibroblasts and myofibro-
blasts arranged in a haphazard or somewhat storiform appearance in a 
background loose, somewhat myxoid stroma (Fig. 11.4, e-Fig. 11.4).5-7,10 
Zonation, a characteristic feature consisting of alternating degrees of cel-
lularity within single intermediate power fields, is usually present. The 
fibroblasts may be plump but usually show only minimal cytologic or 
nuclear atypia (Fig. 11.5). Older lesions may have a more collagenized 
stroma (e-Fig. 11.5). The number of mitotic figures varies greatly from 
case to case but can be high. Background mixed inflammatory cells and 
extravasated red cells are usually seen (e-Fig. 11.6). As with other myo-
fibroblastic lesions, the spindled cells are typically immunoreactive with 
antibodies to smooth muscle actin (SMA) (Fig. 11.6).

As nodular fasciitis is neither aggressive nor malignant, it is impor-
tant to distinguish it from other fibroblastic or myofibroblastic lesions of 
the area such as fibromatosis and inflammatory myofibroblastic tumor 
(Table 11.2). Fibromatosis usually does not present as a rapidly growing 
mass and is not well circumscribed. Furthermore, while some areas of 
fibromatosis may be more proliferative, the tumors are generally much 
more collagenized. Immunostaining with antibodies to ββ-catenin may 
also be helpful (see below). Distinguishing nodular fasciitis from inflam-
matory myofibroblastic tumors on small biopsy specimen may be impos-
sible. Inflammatory myofibroblastic tumors can appear more inflamed and 

FIGURE 11.4  Nodular fasciitis of the floor of the mouth with a storiform architecture.
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FIGURE 11.5  Loose stroma and bland spindled cells in a case of nodular fasciitis.

have more sclerotic areas; however, they often have areas very reminiscent 
of nodular fasciitis. Clinical history and immunostaining with antibodies 
to anaplastic lymphoma kinase 1 (ALK1) (see below) may be helpful.

Fibromatosis

Aggressive or desmoid-type fibromatosis can involve the head and neck 
and may occasionally be sampled in biopsies from the upper aerodi-
gestive tract.2,11,12 In one study, involvement of the neck was noted in 

FIGURE 11.6  Strong SMA immunoreactivity seen with nodular fasciitis.
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roughly 20% of the extra-abdominal desmoid tumors studied.11 The 
tumors can occur at any age and are somewhat evenly distributed 
throughout the first five decades of life. Extra-abdominal desmoids 
occur slightly more often in women, although they are not usually asso-
ciated with pregnancy. The tumors frequently recur, especially when 
wide excision is not an option (some have noted that sinonasal tract 
fibromatoses recur less commonly than other extra-abdominal fibroma-
toses).12 Although the tumors do not, by definition, metastasize, they 
can cause death due to the local destruction and entanglement of vital 
structures. This is especially true in the head and neck. Fibromatoses 
are neoplastic and cytogenetic abnormalities can frequently be iden-
tified, especially involving the long arm of chromosome 5.13 This is 
interesting, as abdominal fibromatoses have long been recognized to 
occur with familial adenomatous polyposis (FAP, Gardner’s syndrome), 
a hereditary disorder characterized by mutations of the adenomatous 
polyposis coli (APC) gene, which is located on the long arm of chromo-
some 5.14,15

Grossly, the tumors are white-tan and rubbery and appear whorled 
and infiltrative.2,11,12 Histologically, they are composed of interlacing 
bundles and fascicles of spindled to plump myofibroblasts (Figs. 11.7 and 
11.8, e-Figs. 11.7 and 11.8). Collagen deposition is usually seen and can 
vary in amount within a tumor, thus rendering some areas hypocellular in 
appearance, whereas other areas appear moderately cellular. The margins 
of fibromatoses are infiltrative and fascicles of spindled myofibroblasts 
can be seen dissecting through adjacent soft tissues. Frequently, entrapped 
skeletal muscle can be seen with degenerating changes, and it is important 

FIGURE 11.7  A low cellular area in a case of extra-abdominal fibromatosis.
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not to confuse these changes with epithelial or multinucleated giant cells 
(Fig. 11.9, e-Fig. 11.9). Occasional mitotic figures may be present; howev-
er, more than mild cellular or nuclear atypia should exclude the diagnosis.

The neoplastic cells of fibromatoses have an immunophenotype 
similar to other myofibroblastic tumors and are immunoreactive with 
antibodies to vimentin and SMA. Focal desmin immunoreactivity can be 
observed. It has recently been noted that most of these tumors, regardless 
of whether they actually have ββ-catenin or APC mutations, will show 
nuclear localization of ββ-catenin by immunohistochemistry, and that this 
can be helpful for distinguishing these tumors from other fibroblastic or 
myofibroblastic tumors.16

Myofibroma/Myofibromatosis

Myofibromas are uncommon tumors that have a marked predilection for 
the head and neck and are somewhat more common in boys and men.17-21 
The tumors can be solitary or multifocal (myofibromatosis). Most solitary 
myofibromas and cases of myofibromatosis occur in children, although 
both can be diagnosed at any age. These tumors are most often identified 
in the mouth when they involve the upper aerodigestive tract. They are 
generally benign and have even been noted to regress. Multifocal tumors 
that involve vital structures can sometimes lead to the death of the patient.

Myofibromas can vary in size and are circumscribed but not encap-
sulated, with a whorled or lobulated cut surface.17 Microscopically, the 
tumors are composed of haphazardly arranged, interweaving bundles and 

FIGURE 11.8  Bland spindled cells and abundant collagen seen in a case of 
extra-abdominal fibromatosis.
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short fascicles of plump spindled cells (Fig. 11.10).17-20 The cytoplasm is 
pale and eosinophilic and can rarely have small vacuoles. The spindled 
cells have oval, rounded, or tapered nuclei with vesicular chromatin and 
small, indistinct nucleoli (Fig. 11.11). The tumors often have hypocellu-
lar and hypercellular areas with many small slitlike vessels. In the more 
cellular areas, the vessels may display a hemangiopericytoid appearance, 

FIGURE 11.9  Entrapped, degenerating skeletal muscle cells in a case of extra-abdominal 
fibromatosis.

FIGURE 11.10  Haphazardly arranged myofibroblasts seen in a myofibroma.
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often with the intravascular polypoid projection of tumor (e-Fig. 11.10). 
Occasional mitotic figures may be noted (up to 5 per 10 hpf). Despite their 
gross appearance of circumscription, infiltration of the surrounding tissue 
is usually present, with entrapped soft tissue elements (e.g., peripheral 
nerves or skeletal muscle) (e-Fig. 11.11). Multinucleated giant cells can be 
present, as can degenerative myxoid changes and necrosis (e-Figs. 11.12 
and 11.13). Some cases have abundant stromal collagen.

Immunohistochemically, the tumor cells express SMA and muscle-
specific actin (MSA) (e-Fig. 11.14).17-20 Antibodies to desmin are usually 
nonreactive. Focal reactivity with antibodies to S100 protein has been 
described, but most tumors are nonreactive. These tumors need to be 
distinguished from other myofibroblastic lesions that can be seen with 
biopsy (Table 11.2). They lack the inflammatory background of inflamma-
tory myofibroblastic tumors and of nodular fasciitis, and the less cellular 
areas of myofibromas do not have the loose appearance of either of these 
tumors. The alternating hypocellular and hypercellular areas seen with 
these tumors are not present in low-grade myofibroblastic sarcomas or 
fibromatoses, at least not to the same degree.

Solitary Fibrous Tumor/Hemangiopericytoma

Many sinonasal tract tumors originally described as hemangiopericytomas 
appear to be more closely related to glomus tumors (see below).22 In fact, 
once such tumors are reclassified, true solitary fibrous tumors (or heman-
giopericytomas as understood elsewhere in the soft tissues) of the upper 
aerodigestive tract are found to be much less common than they were 
once believed to be. Nonetheless, small series of these tumors within the 

FIGURE 11.11  Bland spindled and somewhat stellate cells are seen in this myofibroma.
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sinonasal area and the mouth have been published, while a few scattered 
case reports have described these tumors in the larynx.23-28 The tumors 
arise submucosally in adults of either sex and may appear either as lumps 
or as polypoid masses. Solitary fibrous tumors are mostly benign, but 
some (10% to 15% of solitary fibrous tumors and up to 30% of tumors 
classified as hemangiopericytomas) will behave aggressively and may 
recur or even metastasize.29

The current WHO classification scheme for soft tissue neoplasms 
combines solitary fibrous tumors and hemangiopericytomas into a single 
section and then discusses both individual entities while noting that there 
is marked clinicopathologic overlap between the two entities.29 These 
tumors are characteristically well-circumscribed rubbery lesions, although 
circumscription would obviously be difficult to assess with the piecemeal 
specimens removed from the sinonasal tract.23-26,29 They usually have 
admixed hypercellular and hypocellular areas and may have focal myxoid 
change. The neoplastic cells are bland, spindled to ovoid, and haphaz-
ardly arranged and have oval to polygonal nuclei, with fine chromatin 
and inconspicuous nucleoli. These cells are intertwined between collagen 
fibers of varying thicknesses (Fig. 11.12, e-Fig. 11.15). Mitotic activity 
can be present but is usually low (less than 2 mitotic figures per 10 hpf), 
and necrosis should not be seen. In fact, when increased mitotic activ-
ity (>3 mitotic figures per 10 hpf), necrosis, marked cytologic atypia, or 
infiltrative margins are seen, the tumors are more likely to behave malig-
nantly.29-31 Many thin-walled, small to medium–sized vessels are present 
that often have a prominent “staghorn” appearance and can focally have 

FIGURE 11.12  A solitary fibrous tumor of the nasal cavity with numerous spindled cells 
and entrapped collagen.
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a thickened, collagenous cuff (e-Fig. 11.16). Mast cells are usually present. 
While some entrapped normal tissue may be present, the lesions rarely 
infiltrate bony tissues (e-Fig. 11.17).

Immunohistochemically, solitary fibrous tumors stain similarly and 
react strongly with antibodies to vimentin, CD34, and bcl-2 (Fig. 11.13).23 
Some staining, albeit weak, is often seen with antibodies to CD99. 
Antibodies to specific vascular and muscle markers are usually nonreac-
tive (weak, focal reactivity with antibodies to SMA may rarely be seen). 
The differential diagnosis of solitary fibrous tumors is broad, and the 
diagnosis is often considered one to be made after the exclusion of numer-
ous other entities. In the sinonasal area, glomangiopericytomas must be 
excluded. This is easily accomplished by immunostaining the tumors with 
antibodies to CD34 and SMA. At all sites, other tumors, such as syno-
vial sarcomas, fibrosarcomas, myofibroblastic tumors, and various neural 
tumors, must be excluded (Table 11.1). Unlike synovial sarcomas, solitary 
fibrous tumors do not express TLE1.32

Inflammatory Myofibroblastic Tumor

Extrapulmonary inflammatory myofibroblastic tumors occur throughout 
the body. A little more than 10% of these involve the upper aerodigestive 
tract.33-37 The tumors can be found in patients of all ages, but children are 
more frequently affected. Within the upper aerodigestive tract, they pres-
ent with the nonspecific symptoms of a mass lesion; however, clinical fea-
tures can include fever and anemia. Infrequently, patients may be found 
to have thrombocytosis or hypergammaglobulinemia. Some inflammatory 
myofibroblastic tumors have rearrangements of ALK on the short arm of 

FIGURE 11.13  Strong immunoreactivity with antibodies to CD34 is seen with solitary 
fibrous tumors.
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chromosome 2.38 The tumors occasionally recur (approximately 20%); 
however, death from the disease is rare.

Grossly, the tumors can range from fleshy to firm and may have hem-
orrhage, necrosis, or calcification.33,34 The histologic features seen with 
these tumors can be quite variable and have been generally described as 
having three different patterns, all of which may be seen in any particular 
tumor. One pattern resembles granulation tissue or nodular fasciitis and is 
composed of loosely arrayed, stellate to plump spindled cells with abun-
dant eosinophilic cytoplasm (Figs. 11.14 and 11.15, e-Fig. 11.18). The cells 
are embedded within a myxoid or edematous stroma with numerous small 
blood vessels, a mixed inflammatory infiltrate, and extravasated red cells. 
Mitotic figures are common but atypical forms are not present. Another 
pattern is more compact, with the myofibroblasts having a fascicular or 
storiform growth pattern. Plasma cells are abundant with this pattern 
and typical mitotic figures can frequently be found (e-Figs. 11.19 and 
11.20). The third pattern is characteristically less cellular with dense col-
lagen (Fig. 11.16). Fewer mitotic figures are identified in these areas and 
the inflammatory infiltrate tends to be less prominent. Calcifications can 
sometimes be seen in these areas.

Immunohistochemically, the myofibroblasts show immunoreactivity 
with antibodies to vimentin, SMA, and MSA (e-Fig. 11.21).33 Limited reac-
tivity with antibodies to desmin can be seen; however, tumor cells have 
not been found to be immunoreactive with antibodies to myoglobin.39 
Immunoreactivity with antibodies to cytokeratin is seen in up to 36% of 
the cases. Consistent with the activation of ALK, approximately 30% can 
be found to overexpress ALK1 by immunohistochemistry.40

These tumors can be distinguished from other myofibroblastic 
tumors by their characteristic inflammatory infiltrate and variable growth 

FIGURE 11.14  An inflammatory myofibroblastic tumor of the larynx with a cellular 
appearance somewhat akin to nodular fasciitis.
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patterns. Occasionally, ALK1 immunostaining may be helpful, especially 
when the tumor expresses the protein; however, some have shown ALK1 
staining not to be unique to inflammatory myofibroblastic tumors.40 The 
large spindled cells with eosinophilic cytoplasm may occasionally appear 
reminiscent of the rhabdomyoblasts or strap cells seen with embryonal 
rhabdomyosarcomas. Cross-striations and less differentiated areas should 

FIGURE 11.15  A nodular fasciitislike area within an inflammatory myofibroblastic tumor.

FIGURE 11.16  A more collagenized area within an inflammatory myofibroblastic tumor.
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not be seen with inflammatory myofibroblastic tumors nor should immu-
noreactivity with antibodies to myogenin. The characteristic inflammatory 
cell infiltrate seen with inflammatory myofibroblastic tumors is not usually 
seen with embryonal rhabdomyosarcomas.

Low-Grade Myofibroblastic Sarcoma

Myofibroblastic differentiation is common in soft tissue neoplasms. 
The diagnosis of low-grade myofibroblastic sarcoma is used to connote 
what is believed to be a specific clinicopathologic entity.41,42 In the two 
largest reports discussing these lesions, they have been noted to occur 
more frequently in men and have been limited to adults (although some 
case reports discuss younger patients). Approximately a quarter of these 
tumors have been found to develop in the mouth.43 The tumors recur in 
approximately 40% of cases; however, less than 10% have been found to 
metastasize.

Low-grade myofibroblastic sarcomas are firm and fibrous and most 
have ill-defined margins; however, they can appear distinctly circum-
scribed.41,42 Histologically, the tumors usually appear to infiltrate the sur-
rounding soft tissues. Neoplastic cells are arranged in fascicles of varying 
lengths; however, herringbone, hemangiopericytoid, and storiform growth 
patterns have been noted. Cellularity can vary, but areas of hypercellu-
larity are always found (Figs. 11.17 and 11.18, e-Figs. 11.22 and 11.23). 
Tumor cells are spindled and have pale, eosinophilic cytoplasm with 
tapered nuclei (e-Fig. 11.24). The nuclei have fine or vesicular chroma-
tin and inconspicuous nucleoli. Most cases have little atypia, although 

FIGURE 11.17  Most cases of low-grade myofibroblastic sarcoma have areas of 
high cellularity.
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occasional examples display moderate atypia with enlarged, pleomorphic, 
hyperchromatic nuclei and prominent nucleoli. Occasional stellate cells 
with elongated cell processes may be seen. Mitotic activity is present and 
up to 10 mitotic figures per 10 hpf have been found. Tumor necrosis may 
be noted focally in rare cases.

Immunohistochemically, these tumors react with antibodies to vimen-
tin and SMA and frequently with antibodies to desmin (e-Fig. 11.25).41,42 
They do not react with antibodies to cytokeratins or S100 protein. Most 
do not react with antibodies to CD34, although occasional cases may 
have limited weak staining. This immunohistochemical staining pattern 
of these tumors should help to distinguish them from other spindle cell 
lesions, such as neural tumors, solitary fibrous tumor, sarcomatoid carci-
noma, and malignant melanoma. It is obviously not very helpful for distin-
guishing the tumors from smooth muscle tumors or other myofibroblastic 
proliferations. Low-grade myofibroblastic sarcomas have more atypia 
than leiomyomas and they have infiltrating borders. Also, the fascicular 
cell arrangement of leiomyomas is much more pronounced and the indi-
vidual cells of these tumors are more eosinophilic with blunted rather 
than tapered nuclei. Leiomyosarcomas also have more eosinophilic cells 
and often have a more prominent fascicular appearance. They typically 
have more cytologic atypia than low-grade myofibroblastic sarcomas.

Distinguishing low-grade myofibroblastic sarcomas from the vari-
ous other myofibroblastic lesions of the upper aerodigestive tract may be 
particularly challenging (Table 11.2). Low-grade myofibroblastic sarcomas 
should be more cellular and show more cytologic atypia than fibromatoses, 

FIGURE 11.18  A low-grade myofibroblastic sarcoma with infiltration into surrounding 
skeletal muscle.
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and fibromatoses are much less frequently immunoreactive with antibod-
ies to desmin. Myofibromas have more plump cells and typically show 
less cytologic atypia than low-grade myofibroblastic sarcomas. Although 
the cellularity of low-grade myofibroblastic sarcomas can vary, the typical 
biphasic cellularity seen with myofibromas is not seen with these tumors. 
Like fibromatoses, myofibromas infrequently show immunoreactivity with 
antibodies to desmin. Finally, inflammatory myofibroblastic tumors typi-
cally have a more pronounced inflammatory cell infiltrate and have areas 
with looser stroma than low-grade myofibroblastic sarcomas. They also 
frequently have ALK rearrangements and express ALK1 by immunohis-
tochemistry.44

Fibrosarcoma

Fibrosarcomas have been reported to involve the upper aerodigestive 
tract, especially the sinonasal area.2,45-47 Most patients are adults, although 
rare cases of infantile fibrosarcomas have been reported. Adult-type fibro-
sarcomas typically arise in middle-aged or older individuals. Patients pres-
ent with nonspecific complaints such as pain, obstruction, or bleeding. 
Destruction of adjacent bone is often seen by imaging. The tumors often 
metastasize, especially to the lungs, and the 5-year survival rate is approxi-
mately 50% for adult-type fibrosarcomas that are grade 2 or higher.47

Most adult-type fibrosarcomas are highly cellular and usually show 
only limited collagen production (although it is typically present, at least 
focally) (Fig. 11.19, e-Fig. 11.26).2,48 Less cellular areas may, however, be 
seen within a tumor. The elongated spindled cells are arranged in bundles 
that often intersect to form the classic “herringbone” pattern (Fig. 11.20, 

FIGURE 11.19  High cellularity is the norm for fibrosarcomas.

10630_ch11_p241-311.indd   260 27/04/12   12:55 PM



Soft Tissue Tumors  ———  261 

e-Fig. 11.27). Most tumors have rather uniform cells with spindled to 
oval nuclei and little pleomorphism. Mitotic figures are usually abundant. 
Immunohistochemically, fibrosarcomas will react with antibodies to 
vimentin and may have limited reactivity with antibodies to SMA.49

Adult-type fibrosarcomas need to be distinguished from a number 
of lesions including the other fibroblastic and myofibroblastic tumors 
discussed in this chapter (Tables 11.1 and 11.2). In general, fibrosarcomas 
are typically more cellular and mitotically active than benign or the lower 
grade malignancies. Low-grade fibrosarcomas that are difficult to distin-
guish from fibromatoses and that may have a better prognosis than higher 
grade (grade 2 or above) fibrosarcomas (e-Fig. 11.28) have been reported 
at this site. Some have suggested using a mitotic count to distinguish 
these lesions, designating tumors with 6 to 10 mitotic figures per 10 hpf 
as “borderline” and those with more than 10 as fibrosarcomas. ββ-Catenin 
immunostaining may also be helpful. Other spindle cell tumors, especially 
monophasic synovial sarcomas and malignant peripheral nerve sheath 
tumors, need to be distinguished from these malignancies. This can usu-
ally be accomplished with immunohistochemistry (Table 11.1). Adult-type 
fibrosarcomas typically have limited cellular atypia, and more pronounced 
atypia should lead to a diagnosis of pleomorphic sarcoma. Finally, as with 
all spindle cell sarcomas of the upper aerodigestive tract, these tumors 
need to be distinguished from sarcomatoid carcinomas, especially after 
radiation therapy for squamous cell carcinoma. Intraepithelial neoplasia 
(squamous dysplasia) or focal squamous differentiation can often be iden-
tified with sarcomatoid carcinomas, and many sarcomatoid carcinomas 
show immunoreactivity with antibodies to cytokeratins.

FIGURE 11.20  A “herringbone” growth pattern is seen with this fibrosarcoma of the 
maxillary sinus.
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The diagnosis of adult-type fibrosarcoma is now made only after 
other, better defined entities have been excluded.50 With this in mind, 
previous reports of fibrosarcoma of the upper aerodigestive tract should 
be interpreted with some caution, especially as there appears to be a sig-
nificant overlap between what some might call fibrosarcoma and others 
might call malignant peripheral nerve sheath tumors.46 Recently, some 
have described a low-grade sarcoma of the sinonasal tract that can have 
limited myogenic and S100 immunoreactivity, having both histologic and 
immunohistochemical features that overlap with these tumors.51

Undifferentiated High-Grade Pleomorphic Sarcoma

Undifferentiated high-grade pleomorphic sarcomas (malignant fibrous 
histiocytomas) usually involve the extremities, but have been noted within 
the upper aerodigestive tract.45,52-55 The tumors occur in older adults, often 
in the sixth and seventh decades of life. Once other lesions such as sar-
comatoid carcinomas or dedifferentiated liposarcomas are distinguished 
from these tumors, it appears that they have an overall poor prognosis, 
with a 5-year survival rate of 50% to 60%.45 Interestingly, some of these 
lesions involving the head and neck have been reported after radiothera-
py, which has also been suggested as a risk factor for the transformation 
of conventional squamous cell carcinomas to a sarcomatoid carcinoma.56

Histologically, these tumors have a variable appearance but are 
characterized by marked cytologic and nuclear pleomorphism (Fig. 11.21, 
e-Fig. 11.29).52-55 Many tumor cells will be spindled, but large round and 
polygonal tumors cells are often noted with atypical multinucleated tumor 

FIGURE 11.21  A storiform growth pattern and moderate cellular atypia is seen with this 
undifferentiated high-grade pleomorphic sarcoma of the tongue.
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cells. Some cells will have abundant eosinophilic cytoplasm and some 
may appear finely vacuolated. Cellularity is usually high, although some 
tumors have a myxoid or fibrous background and appear less cellular. 
Mitotic figures are abundant and necrosis and hemorrhage are com-
mon. Osteoclastlike giant cells are usually present and can be numerous 
(undifferentiated high-grade pleomorphic sarcoma with giant cells) 
(Fig. 11.22, e-Figs. 11.30 and 11.31). Background inflammation may be 
present and can occasionally be prominent (undifferentiated pleomor-
phic sarcoma with prominent inflammation).

The diagnosis of undifferentiated high-grade pleomorphic sarcoma is 
one of exclusion. In the upper aerodigestive tract, a sarcomatoid carcino-
ma must first be ruled out. Immunostaining with antibodies to cytokeratin 
can be helpful, although a lack of staining does not exclude sarcomatoid 
carcinoma. A careful search for a squamous component to the tumor or 
overlying squamous dysplasia should be made and the identification of 
either should lead one to diagnose the lesion as a sarcomatoid carcinoma. 
Dedifferentiated liposarcomas and osteosarcomas should be distinguished 
from these lesions because of their different prognoses, and a careful 
search for lipoblasts and osteoid should be made. Immunohistochemistry 
can be used when needed to differentiate leiomyosarcomas and angiosar-
comas from these tumors.

Other Myofibroblastic Tumors

Other myofibroblastic tumors have rarely been reported to involve the 
upper aerodigestive tract, and these include dermatofibromas or benign 

FIGURE 11.22  Numerous osteoclastlike giant cells can be seen with some 
undifferentiated high-grade pleomorphic sarcomas.
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fibrous histiocytomas, dermatofibrosarcomas, giant cell angiofibroma, 
infantile fibrosarcomas, and sclerosing epithelioid fibrosarcoma. One 
should keep in mind that most soft tissue tumors can develop in the 
head and neck and can, either primarily or through secondary extension, 
involve the upper aerodigestive tract.

Myogenous Tumors

Neoplasms showing either smooth muscle or striated muscle differen-
tiation have been identified in the upper aerodigestive tract. Other than 
rhabdomyosarcomas, most of these tumors occur in adults.

Leiomyomas

Leiomyomas have been described throughout the upper aerodigestive 
tract but have been most frequently identified in the mouth.57-61 As at other 
anatomic sites, they appear to be slightly more common in women. These 
tumors are usually described as small, often less than a centimeter in great-
est dimension, and are noted to be circumscribed and rubbery (Fig. 11.23). 
A variety of histologic appearances have been documented and have been 
classified as solid or conventional, vascular (angioleiomyoma), and epithe-
lioid. Conventional leiomyomas appear similar to leiomyomas from other 
sites in the body and are circumscribed, moderately cellular neoplasms 
with broad fascicles of oval to spindled cells that have a moderate amount 
of eosinophilic cytoplasm and oval, “cigar-shaped” nuclei (Fig. 11.24, 
e-Fig. 11.32). Mitotic figures should be rare and necrosis should not be 

FIGURE 11.23  Leiomyomas are typically well circumscribed.
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present. Angioleiomyomas are similar except that they have numerous 
vascular spaces surrounded by thick, muscular walls (e-Fig. 11.33).57 
Epithelioid leiomyomas are very uncommon and are composed of large, 
epithelioid cells with abundant eosinophilic cytoplasm; spindled cells may 
be difficult to find.60 Leiomyomas should react with antibodies to SMA, 
MSA, and desmin (e-Figs. 11.34 and 11.35).60,61 For the most part, these 
tumors show a typical morphology and with their immunophenotype, 
they should be readily distinguished from other spindle cell tumors. As 
their name indicates, these tumors behave in a benign fashion and have 
not been noted to recur or metastasize. If necessary, desmin immunoreac-
tivity can usually be used to exclude tumors with pericytic differentiation 
(e.g., myopericytoma) that can appear similar to angioleiomyomas.62

Leiomyosarcomas

Leiomyosarcomas are very uncommon in the upper aerodigestive 
tract.58,59,61,63-65 They have been noted in the mouth, sinonasal area, 
pharynx, and larynx. The tumors have mostly arisen in adults and the 
small studies that exist have not shown a definitive sex predilection. 
The tumors vary greatly in size and a single tumor that was only 3 mm 
in greatest dimension has been reported.63 Histologically, the tumors are 
infiltrative rather than circumscribed. They are composed of fascicles of 
spindled cells with eosinophilic cytoplasm; however, cytologic features 
of malignancy are also seen, with cellular and nuclear atypia, increased 
mitotic activity, and tumor necrosis (Fig. 11.25, e-Fig. 11.36). Smooth 
muscle differentiation should be identified by immunohistochemistry. 

FIGURE 11.24  The typical cigar-shaped nuclei of a leiomyoma.
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Leiomyosarcomas metastasize in more than 50% of the patients affected 
and nearly one-third of these patients may die of their disease.

Rhabdomyoma

Rhabdomyomas are benign tumors showing striated muscle differentia-
tion. The adult and fetal forms have a marked predilection for involving 
the mucosa of the upper aerodigestive tract.59,66-69

Adult-type rhabdomyomas can occur at almost any age; however, 
they most often present in older adults, and the mean age of presentation is 
60 years.67,69 These tumors occur more frequently in men and typically involve 
the pharynx, oral cavity, and larynx. The tumors present as either single or 
multiple nodules and usually cause obstruction. Although nearly half recur 
after resection, none have metastasized or resulted in the death of the patient.

Grossly, adult-type rhabdomyomas are tan to red-brown, circum-
scribed, lobulated, and soft in consistency.67,69 Histologically, the tumors 
are composed of closely packed round to polygonal cells with abundant, 
granular eosinophilic cytoplasm (Fig. 11.26). Striations may be seen but 
are often hard to identify. Many cells have clear or vacuolated cytoplasm 
that may be secondary to glycogen or lipid accumulation (Fig. 11.27, 
e-Figs. 11.37 and 11.38). Strands of eosinophilic cytoplasm may remain 
in these cells and can give the impression of a spider web. Haphazardly 
arranged intracytoplasmic crystalloids can sometimes be seen. The nuclei 
are small and round, can be located centrally or peripherally, and have 
vesicular chromatin and prominent nucleoli. Mitotic figures and necrosis 
are not seen.

FIGURE 11.25  This leiomyosarcoma is highly cellular and had easily identifiable mitotic 
figures.
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Fetal-type rhabdomyomas can also occur over a broad age range but, 
as the name suggests, they usually occur in children, many of whom are 
younger than 1 year of age.66,69 These tumors are also more common in 
boys and often present in the upper aerodigestive tract, causing obstruc-
tion, most frequently in the nasopharynx and mouth. They recur only very 
rarely after resection.

FIGURE 11.26  A biopsy of an adult-type rhabdomyoma of the larynx with large cells with 
abundant eosinophilic cytoplasm.

FIGURE 11.27  Some cells of a rhabdomyoma have clear cytoplasm.
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Grossly, fetal-type rhabdomyomas are circumscribed, soft, gray-
white to pink and somewhat mucoid on cut surface.66,69 Histologically, 
the tumors remain circumscribed but are not encapsulated. These tumors 
have been noted to show varying degrees of differentiation. The classic 
type is composed of small, spindled cells with larger, slender, tapered, 
eosinophilic cells that display occasional cytoplasmic cross-striations 
(Fig. 11.28, e-Fig. 11.39). The cells are arranged haphazardly and the back-
ground stroma may appear myxoid or fibromyxoid. Cells showing skeletal 
muscle differentiation may be located separately or in small fascicles. The 
nuclei are small and oval with fine chromatin and indistinct nucleoli. The 
intermediate form of fetal-type rhabdomyoma usually has some compo-
nents that appear classic, whereas other areas show more differentiation, 
with prominent strap cells that have basophilic or eosinophilic cytoplasm, 
obvious cross-striations, and larger nuclei with prominent nucleoli.66 
Focal areas with large, eosinophilic, and vacuolated polygonal cells may 
also be seen, identical to those seen in adult rhabdomyomas.

Immunohistochemically, desmin, MSA, and myoglobin are uni-
versally identified in both fetal-type and adult-type rhabdomyomas 
(e-Fig. 11.40).66,67 Other muscle antigens such as SMA may also be identi-
fied by immunohistochemistry, especially with fetal rhabdomyomas, and 
immunoreactivity with antibodies to S100 protein is frequently identified. 
The differential diagnosis of adult rhabdomyomas is short and includes 
granular cell tumor and, less likely, hibernoma. The identification of 
myogenous differentiation helps to distinguish these tumors. Fetal-type 
rhabdomyomas must be distinguished from embryonal rhabdomyosarco-
mas, which can be much more difficult (see below).

FIGURE 11.28  Fetal-type rhabdomyomas have spindled cells akin to fetal skeletal muscle.
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Rhabdomyosarcoma

It has long been recognized that malignancies can show skeletal muscle 
differentiation; however, the recognition of rhabdomyosarcomas in chil-
dren did not gain favor until the early to mid-twentieth century. It is now 
known that rhabdomyosarcomas are the most prevalent soft tissue sarco-
mas of childhood.70-74 Between one-third and one-half of rhabdomyosar-
comas involve the head and neck, and of these, between a quarter and a 
third involve the upper aerodigestive tract. These rhabdomyosarcomas are 
the pediatric variants, and the adult forms, e.g., pleomorphic rhabdomyo-
sarcoma, generally involve the extremities and will not be discussed here.75

The majority of rhabdomyosarcomas occur in the first two decades 
of life.70-74,76 The embryonal type occurs more often in younger patients, 
whereas the alveolar type develops in slightly older patients. Within the 
head and neck, nearly 70% of rhabdomyosarcomas are embryonal.70 The 
overall prognosis for these tumors varies based upon the histologic clas-
sification and other factors, such as patient age, site of involvement, and 
stage.71,73 All such factors are considered for the overall risk assignment 
and subsequent therapies. Considering histologic features alone, botry-
oid and spindle cell variants of embryonal rhabdomyosarcoma have the 
best prognoses, with a 5-year survival rate of approximately 90%.73 Other 
embryonal rhabdomyosarcomas behave in a more aggressive fashion and 
have an intermediate 5-year survival rate of 66%. Alveolar rhabdomyosar-
comas and rhabdomyosarcomas with anaplasia have the worst prognoses. 
Five-year survival rates for these tumors are around 50% to 60%.

The histologic classification system has varied somewhat over the 
years, but the major subtypes have remained unchanged. For the purpose 
of this review, we discuss embryonal rhabdomyosarcoma, with attention 
to the conventional, botryoid, and spindle cell types, alveolar rhabdomyo-
sarcoma, and anaplasia, with the mention of a few caveats (Table 11.3).

Most embryonal rhabdomyosarcomas cannot be classified as bot-
ryoid or spindle cell and lack anaplasia.70 They are thus classified as 
embryonal rhabdomyosarcomas, not otherwise specified. These tumors 
can vary greatly in their degree of differentiation and can range from very 
primitive-appearing tumors that are difficult to distinguish from other 
small, round cell tumors of childhood to tumors that appear similar to 
fetal skeletal muscle.73,74,76 Most tumors show a spectrum of differen-
tiation with both small, round to ovoid undifferentiated cells and dif-
ferentiated, larger round or spindled cells with eosinophilic cytoplasm 
and occasional identifiable cross-striations (strap cells) (Figs. 11.29 and 
11.30, e-Figs. 11.41–11.45). The number of strap cells differs significantly 
from case to case. The smaller, more primitive cells of these tumors are 
noted to have mildly pleomorphic, hyperchromatic nuclei with small 
nucleoli. Abundant mitotic figures are seen in areas composed of the 
more primitive-appearing cells. Larger rhabdomyoblasts have a granular 
or fibrillary eosinophilic cytoplasm and rarely undergo cellular division. 
The cellularity usually varies from field to field and the background 
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matrix is myxoid. This low-power feature can be helpful for distinguish-
ing embryonal rhabdomyosarcomas from alveolar rhabdomyosarcomas.

The botryoid-type embryonal rhabdomyosarcoma is associated 
with mucosal surfaces and presents as a polypoid, edematous, grapelike 
mass.73,76 It is characterized by a subepithelial condensation of tumor cells 
abutting the surface epithelium or separated from the surface epithelium 
by a narrow region of loose stroma (cambium layer) (Fig. 11.31). The 
thickness of the condensation can vary from tumor to tumor and may be 
only focally present. Histologically, the tumors are otherwise similar to 
conventional embryonal rhabdomyosarcomas.

TABLE 11.3  Embryonal versus Alveolar Rhabdomyosarcoma

Embryonal Alveolar

Clinical

Usually younger  
(<10 years)

More likely to involve the head and 
neck

Slightly older population  
(10–30 years)

Somewhat less likely to involve the 
head and neck

Variants

Spindle

Botryoid

Conventional

Solid

Conventional

Histology

Spectrum of cellular differentiation 
ranging from small round cells to 
spindled rhabdomyoblasts (strap 
cells)

More likely to be associated with 
anaplasia

Myxoid background

Minimally differentiated round cells 
separated by fibrous septae into 
nests with central degeneration and 
discohesion 

May also grow in solid sheets

Multinucleated tumor cells can be 
seen

Less likely to be associated with 
anaplasia

Helpful immunohistochemistry

More likely to show limited and 
weaker immunoreactivity with 
antibodies to myogenin and 
MyoD1

More likely to have strong and diffuse 
immunoreactivity with antibodies 
to myogenin and MyoD1

Cytogenetics

Frequent allelic loss at 11p15

Trisomy 2, 8, and 12

t(1;13)(p36;q14) or t(2;13)(q35;q14)

Complex karyotype
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FIGURE 11.29  A highly cellular area in an embryonal rhabdomyosarcoma.

FIGURE 11.30  Occasional strap cells can be seen with most embryonal 
rhabdomyosarcomas.

The spindle cell–type embryonal rhabdomyosarcoma is rare, account-
ing for less than 5% of rhabdomyosarcomas, and more commonly affects 
boys.73,76,77 It is composed of elongated spindled cells with fibrillary, 
eosinophilic cytoplasm and oval-shaped nuclei with blunted ends. Cross-
striations may sometimes be seen. The tumor cells may make irregular 
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fascicles and can appear reminiscent of leiomyosarcoma or fibrosarcoma. 
Some tumors may have abundant collagen.

Alveolar rhabdomyosarcomas occur more frequently in the extremi-
ties but do occasionally involve the upper aerodigestive tract.73,76 The 
tumors are described as either typical, i.e., alveolar, or solid. Typical alveo-
lar rhabdomyosarcomas characteristically have fibrous bands that separate 
nests of minimally differentiated round cells (Fig. 11.32, e-Fig. 11.46). A 
layer of neoplastic cells clings to the fibrous tissue while the centrally 
located cells appear discohesive and aggregate within the centers of the 
alveolar spaces. The solid variant of alveolar rhabdomyosarcoma lacks 
the abundant fibrous bands (although some may be present) and the 
characteristic alveolar pattern and is instead composed of larger nests and 
sheets of undifferentiated tumor cells (e-Fig. 11.47). The neoplastic cells 
are small with little cytoplasm and have round to oval hyperchromatic 
nuclei. Numerous mitotic figures are seen (e-Fig. 11.48). Often, larger mul-
tinucleated cells or cells with clear cytoplasm may be present (Fig. 11.33). 
Cross-striations and typical strap cells are not present in alveolar rhab-
domyosarcoma; however, some tumors show a mixed phenotype with 
embryonal and alveolar areas (thus, strap cells may be seen with some 
alveolar rhabdomyosarcomas). These tumors are considered alveolar, or 
at least treated as such.

Embryonal rhabdomyosarcomas (and, less commonly, alveolar rhab-
domyosarcomas) can have focal areas of anaplasia characterized by cells 
with large, lobate hyperchromatic nuclei (three times the size of the sur-
rounding nuclei) and atypical mitotic figures (Fig. 11.34, e-Fig. 11.49).73 

FIGURE 11.31  Condensation of tumor cells immediately below the epithelium was seen 
with this botryoid embryonal rhabdomyosarcoma.
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This feature needs to be noted, as any amount of anaplasia carries a worse 
prognosis. Heterologous differentiation, usually neural, may also be seen 
(ectomesenchymoma). These tumors are best classified by their rhab-
domyosarcoma component. Finally, posttreatment biopsies or resection 
specimen can show pronounced differentiation (e-Fig. 11.50). Inspection 

FIGURE 11.32  Primitive round cells with focal discohesion are seen in this alveolar 
rhabdomyosarcoma.

FIGURE 11.33  Larger, multinucleated cells are seen with this alveolar 
rhabdomyosarcoma.
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of these lesions for blastemal components should be performed and, if 
present, these components should be noted.

Ancillary techniques, such as molecular or cytogenetic investiga-
tions, are extremely valuable for the classification of pediatric and young 
adult tumors. Furthermore, results may be necessary for the enrollment 
of patients into certain clinical trials. Unfortunately, by the time one is 
looking through a microscope at a rhabdomyosarcoma, many ancillary 
techniques are no longer possible. For this reason, the pathologist should 
be made aware of the impending biopsy of pediatric and young adult 
tumors. Tissue can then be collected for conventional cytogenetics and 
other studies, such as flow cytometry, and tissue can be frozen for other 
possible studies.

Alveolar rhabdomyosarcomas frequently have t(1;13)(p36;q14) or 
t(2;13)(q35;q14) juxtaposing the FKHR gene with either the PAX7 or 
PAX3 gene, respectively.70,71 These translocations can be identified by 
conventional cytogenetics, reverse transcription–polymerase chain reac-
tion (RT-PCR), or fluorescence in situ hybridization (FISH). Embryonal 
rhabdomyosarcomas do not have a characteristic translocation; however, 
they frequently have been shown to have allelic loss at 11p15. Although 
the diagnosis of these sarcomas is still based on histologic features, identi-
fication of t(1;13) or t(2;13) should lead one to strongly favor a diagnosis 
of alveolar rhabdomyosarcoma.

Immunohistochemically, rhabdomyosarcomas express myogenous 
antigens. Most tumors react with antibodies to desmin, MSA, myoglo-
bin, myogenin, and MyoD1 (Figs. 11.35 and 11.36, e-Figs. 11.51 and 
11.52).39,70,73,78 Most tumors do not show immunoreactivity with antibodies 

FIGURE 11.34  Anaplasia was identified in this embryonal rhabdomyosarcoma.
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to S100 protein, cytokeratins, SMA, CD99, and lymphoid antigens; howev-
er, all have been noted in some cases.73 Antibodies to FLI1 generally fail to 
react with these tumors.79 Of note, some authors have found that alveolar 
rhabdomyosarcomas show more uniform and intense staining with anti-
bodies to myogenin and MyoD1 than embryonal rhabdomyosarcomas.80 

FIGURE 11.35  This rhabdomyosarcoma showed strong immunoreactivity with antibodies 
to desmin.

FIGURE 11.36  Strong and diffuse immunoreactivity is seen with antibodies to MyoD1 
with this alveolar rhabdomyosarcoma.
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PAX2, PAX5, and WT1 are more commonly expressed in alveolar rhab-
domyosarcomas and may be helpful for distinguishing these tumors from 
embryonal rhabdomyosarcomas.81-84 Cytoplasmic expression of p63 has 
also recently been shown to correlate with muscle differentiation.85

The differential diagnosis of rhabdomyosarcomas includes other 
small round cell tumors, especially the alveolar subtype. Histologically, the 
identification of better differentiated rhabdomyoblasts is helpful; however, 
the diagnosis now rests to a great extent on the immunohistochemical 
findings. Embryonal rhabdomyosarcomas can be difficult to distinguish 
from rhabdomyomas and tumors with myofibroblastic differentiation, 
such as inflammatory myofibroblastic tumors (see earlier). Blastemal 
areas, increased mitotic activity, necrosis, and infiltrative borders should 
all lead one to favor a diagnosis of embryonal rhabdomyosarcoma.

Vascular Tumors

Most vascular tumors can be identified within the upper aerodigestive tract; 
however, some seem especially prone to develop there, e.g., lobular capillary 
hemangioma and intravascular papillary endothelial hyperplasia (Table 11.4). 
Some tumors appear virtually unique to the area and do not show a defini-
tive vascular phenotype, per se, but are nonetheless classified as vascular 
neoplasms by convention (e.g., angiofibroma and glomangiopericytomas).

Intravascular Papillary Endothelial Hyperplasia (Masson’s Tumor)

The endothelium of thrombosed vessels or other vascular lesions can 
undergo papillary hyperplasia and, as such, has been termed intravascular 
papillary endothelial hyperplasia.86-88 These lesions can grow into masses 
and may occur in patients of any age, more often in women. They com-
monly involve the mouth, especially the lips and tongue. Intravascular 
papillary endothelial hyperplasia typically presents as a slow-growing mass 
that can measure up to 2 cm. Prior to biopsy, most are believed to be benign 
vascular proliferations. In the mouth, most involve single dilated vessels; 
however, lesions found elsewhere are often associated with lobular capil-
lary or cavernous hemangiomas. Rarely, they develop outside of preexisting 
vascular structures in organizing hematomas. Tumors within vessels appear 
well circumscribed, whereas those in hemangiomas retain the overall 

TABLE 11.4  Vascular Lesions of the Upper Aerodigestive Tract

Intravascular papillary endothelial hyperplasia
Hemangioma (lobular capillary, juvenile, and cavernous)

Angiosarcoma (Kaposi, epithelioid, solid, not otherwise specified)

Angiofibroma

Glomangiopericytoma
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architecture of the preexisting lesion. The vascular spaces are filled with 
papillary fronds that fuse with one another and produce numerous slitlike 
spaces (Fig. 11.37). The stroma of the papillae may be either hyalinized 
or loose. The papillae are lined by a single layer of endothelial cells, with 
large round to oval nuclei that project into the vascular spaces, producing 
in some cases a rather hobnail appearance (Fig. 11.38, e-Fig. 11.53). The 

FIGURE 11.37  Intravascular papillary endothelial hyperplasia within a subepithelial clot.

FIGURE 11.38  The endothelial cells of intravascular papillary endothelial hyperplasia show 
at most only mild atypia.
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nuclei can be atypical and hyperchromatic and mitotic figures can be identi-
fied.87,88 Within the vascular spaces, fibrin thrombi and red cells are usually 
seen. Immunohistochemically, the endothelial cells react with antibodies to 
CD31, CD34, and factor VIII–related antigen (e-Fig. 11.54).

It is important to recognize intravascular papillary endothelial hyper-
plasia, as it can be confused with angiosarcoma and, less commonly, 
epithelioid hemangioendothelioma and malignant endovascular papil-
lary angioendothelioma (Dabska-type hemangioendothelioma/hobnail 
hemangioendothelioma). Intravascular papillary endothelial hyperplasia 
occurs in normal vessels or preexisting neoplastic vascular structures, 
unlike angiosarcomas. They are also associated with thrombotic material, 
show less cytologic atypia and mitotic activity than angiosarcomas, and 
do not exhibit tumor cell necrosis. Other intravascular tumors such as 
epithelioid hemangioendotheliomas and malignant endovascular papil-
lary angioendotheliomas show more atypia and epithelioid features and 
have not been reported in the upper aerodigestive tract. Finally, a lesion 
similar to intravascular papillary endothelial hyperplasia called papillary 
intralymphatic angioendothelioma occurs in lymphatic vessels and has 
also not been described in the upper aerodigestive tract.89

Hemangioma

All forms of hemangioma occur throughout the upper aerodigestive 
tract.90-94 The most common of these is the lobular capillary hemangioma, 
the so-called pyogenic granuloma or epulis of pregnancy.93 These tumors 
most frequently involve the lip, nasal cavity, and oral mucosa and occur 
over a wide age range. It is interesting that most affected children are 
male, whereas affected young adults are more frequently female. Also of 
note, gingival lesions are frequently associated with pregnancy. Lobular 
capillary hemangiomas usually present with bleeding and are typically 
described as ulcerated and pedunculated red masses. These tumors are 
universally benign and only rarely recur.

Histologically, the tumors can appear pedunculated and may have 
a surrounding “collar” formed by the downward growth of squamous 
epithelium.92,93 Most tumors extend to depths deeper than this epithe-
lium, however. Lobules of closely packed, bland endothelial cells that 
show more obvious lumen formation toward the surface of the lesion 
are present in all lesions (Figs. 11.39 and 11.40, e-Figs. 11.55–11.57). 
Deeper portions of these tumors have more dense-appearing stroma that 
surrounds the capillary lobules and contains scattered inflammatory cells 
(e-Fig.  11.58). The more superficial stroma has more edema and, when 
ulcerated, has many neutrophils. Fibrin and typical granulation tissue 
are usually seen in such cases (e-Figs. 11.59 and 11.60). The number of 
mitotic figures can vary greatly and abundant mitotic figures should not 
lead one to necessarily worry about malignancy (e-Fig. 11.61).

These tumors are easily distinguished from other vascular tumors 
that can be found throughout the upper aerodigestive tract. The lobular 
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nuclei can be atypical and hyperchromatic and mitotic figures can be identi-
fied.87,88 Within the vascular spaces, fibrin thrombi and red cells are usually 
seen. Immunohistochemically, the endothelial cells react with antibodies to 
CD31, CD34, and factor VIII–related antigen (e-Fig. 11.54).

It is important to recognize intravascular papillary endothelial hyper-
plasia, as it can be confused with angiosarcoma and, less commonly, 
epithelioid hemangioendothelioma and malignant endovascular papil-
lary angioendothelioma (Dabska-type hemangioendothelioma/hobnail 
hemangioendothelioma). Intravascular papillary endothelial hyperplasia 
occurs in normal vessels or preexisting neoplastic vascular structures, 
unlike angiosarcomas. They are also associated with thrombotic material, 
show less cytologic atypia and mitotic activity than angiosarcomas, and 
do not exhibit tumor cell necrosis. Other intravascular tumors such as 
epithelioid hemangioendotheliomas and malignant endovascular papil-
lary angioendotheliomas show more atypia and epithelioid features and 
have not been reported in the upper aerodigestive tract. Finally, a lesion 
similar to intravascular papillary endothelial hyperplasia called papillary 
intralymphatic angioendothelioma occurs in lymphatic vessels and has 
also not been described in the upper aerodigestive tract.89

Hemangioma

All forms of hemangioma occur throughout the upper aerodigestive 
tract.90-94 The most common of these is the lobular capillary hemangioma, 
the so-called pyogenic granuloma or epulis of pregnancy.93 These tumors 
most frequently involve the lip, nasal cavity, and oral mucosa and occur 
over a wide age range. It is interesting that most affected children are 
male, whereas affected young adults are more frequently female. Also of 
note, gingival lesions are frequently associated with pregnancy. Lobular 
capillary hemangiomas usually present with bleeding and are typically 
described as ulcerated and pedunculated red masses. These tumors are 
universally benign and only rarely recur.

Histologically, the tumors can appear pedunculated and may have 
a surrounding “collar” formed by the downward growth of squamous 
epithelium.92,93 Most tumors extend to depths deeper than this epithe-
lium, however. Lobules of closely packed, bland endothelial cells that 
show more obvious lumen formation toward the surface of the lesion 
are present in all lesions (Figs. 11.39 and 11.40, e-Figs. 11.55–11.57). 
Deeper portions of these tumors have more dense-appearing stroma that 
surrounds the capillary lobules and contains scattered inflammatory cells 
(e-Fig.  11.58). The more superficial stroma has more edema and, when 
ulcerated, has many neutrophils. Fibrin and typical granulation tissue 
are usually seen in such cases (e-Figs. 11.59 and 11.60). The number of 
mitotic figures can vary greatly and abundant mitotic figures should not 
lead one to necessarily worry about malignancy (e-Fig. 11.61).

These tumors are easily distinguished from other vascular tumors 
that can be found throughout the upper aerodigestive tract. The lobular 
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pattern of growth should distinguish them from granulation tissue, other 
types of hemangiomas, nasopharyngeal angiofibromas, or glomangioperi-
cytomas. Furthermore, unlike nasopharyngeal angiofibromas, lobular 
capillary hemangiomas do not typically involve the nasopharynx. Small 
biopsies of mitotically active lobular capillary hemangiomas may lead one 
to consider a diagnosis of angiosarcoma. Lobular capillary hemangiomas 
are not infiltrative nor do they have cytologic atypia. It should be noted 

FIGURE 11.39  A lobular capillary hemangioma with intact overlying epithelium.

FIGURE 11.40  Lobules of capillaries are seen with lobular capillary hemangiomas.
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that these tumors rarely occur in the larynx, and most lesions designated 
as such have been found to be granulation tissue, usually developing after 
trauma.95 Immunohistochemically, the lesions react with antibodies to 
endothelial antigens such as CD31, CD34, and factor VIII–related anti-
gen.96 Despite their association with pregnancy, antibodies to estrogen 
and progesterone receptors are not reactive.

Cavernous hemangiomas can also occur within the upper aerodi-
gestive tract and appear histologically similar to their counterparts 
throughout the body, with large dilated vessels lined by a flattened and 
bland endothelium.90,92 In the larynx, these lesions are glottic or supraglot-
tic and are more common in men.

Juvenile or infantile hemangiomas are also seen throughout the 
upper aerodigestive tract and can be associated with cutaneous heman-
giomas.91,94 When these tumors present in the larynges of infants, they 
are usually subglottic and can cause obstructive airway symptoms. These 
tumors are characteristically hypercellular and nodular, with plump endo-
thelial cells that can show brisk mitotic activity. Early lesions have less 
obvious vascular spaces. This, however, changes as the lesions age and 
involute. First, the vascular spaces dilate, the endothelial cells eventually 
flatten, and mitotic activity decreases. With more time, the lesions become 
fibrotic and the vascular channels disappear.

Cavernous Lymphangioma

Cavernous lymphangioma or cystic hygroma is generally identified in the 
head and neck region of newborns, although other sites can be involved.91,97 
Large tumors may extend into the floor of the mouth, larynx, or pharynx 
and can lead to airway obstruction. The lesions are treated surgically and 
often require multiple resections because of recurrences. Although these 
tumors are rarely associated with mortality, their large size and extensive 
infiltration of normal tissues can lead to significant morbidity.

Grossly, cavernous lymphangiomas are lobulated and spongy.91,97 
They are histologically characterized by large, dilated lymphatics that con-
tain lymph and lymphocytes. These are lined by a flattened, inconspicuous 
layer of bland endothelial cells (Fig. 11.41, e-Fig. 11.62). Lymphoid tissue 
and smooth muscle may surround some of the larger lymphatic channels. 
The lesions can become acutely infected and will then contain an associ-
ated inflammatory infiltrate. Older lesions may show fibrosis.

Angiofibroma

Nasopharyngeal angiofibromas are tumors that affect male adoles-
cents.98-101 In fact, they almost universally arise during the second decade 
of life, consistent with the now widely accepted theory that they are 
androgen dependent. Some of the rare cases that have been reported in 
girls have been found to be other tumors when rereviewed.101 The tumors 
extend from the posterior lateral nasal wall or the nasopharynx and often 
lead to nasal obstruction. Epistaxis and nasal drainage are also typically 
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seen. Nasopharyngeal angiofibromas may sometimes be locally aggressive 
and can extend into the surrounding tissues. Most, however, will behave 
in a benign fashion, and only 20% will recur. Even patients who have 
recurrent lesions can eventually be cured. Patients with FAP have been 
found to be 25 times more likely to have nasopharyngeal angiofibromas 
than the general public, implying that mutations of the APC gene may be 
involved in the pathogenesis of these tumors.102,103

Nasopharyngeal angiofibromas are often not biopsied because their 
clinical features are considered diagnostic and biopsy can lead to severe 
bleeding. In controlled circumstances, however, our clinicians do feel 
comfortable biopsying these lesions when needed. Grossly, the tumors 
are polypoid and firm.98-101 Histologically, they are composed of a rich net-
work of variably sized, irregularly shaped vessels within a low to moder-
ately cellular stroma (Fig. 11.42). The vessel wall thickness can vary from 
a single layer of endothelium to vessels with multiple layers of smooth 
muscle that can appear hyalinized or “padlike” (e-Fig. 11.63). The vessels 
can be thrombosed either naturally or, in the case of resected specimens, 
with preoperatively injected material (e-Fig. 11.64).

The stromal tissue is composed mostly of thick and thin fibrils of 
collagen and can appear variably cellular. Numerous oval to spindled 
to stellate stromal cells arrange themselves haphazardly throughout 
the lesions (Fig. 11.43, e-Fig. 11.65). These cells are bland and have a 
small to moderate amount of eosinophilic cytoplasm and bland oval 
nuclei, with fine chromatin and small, indistinct nucleoli. Occasional 
atypical and multinucleated cells can be seen, but mitotic figures are rare. 

FIGURE 11.41  A cavernous lymphangioma has bland endothelium lining lymphatic 
spaces.
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The overlying respiratory-type epithelium can be intact or eroded and, 
when intact, may undergo squamous metaplasia. Background mast cells 
are invariably present, often in large numbers. Rarely, these tumors under-
go sarcomatous “transformation,” almost invariably after the patients have 
received radiation therapy.104,105

FIGURE 11.42  A moderately cellular stroma with numerous irregular shaped vessels is 
seen with this angiofibroma.

FIGURE 11.43  The stroma cells of an angiofibroma are bland and background mast cells 
can often be identified.
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Immunohistochemically, the lesions show nonspecific but expected 
findings.106 The endothelial cells react with antibodies to typical endo-
thelial antigens such as CD31, CD34, or factor VIII–related antigen. The 
focal smooth muscle surrounding these vessels typically shows immuno-
reactivity with antibodies to SMA and can react with antibodies to des-
min. The stromal cells are usually noted to show immunoreactivity only 
with antibodies to vimentin. Androgen receptors have been identified by 
immunohistochemistry in both the stromal and endothelial cells, whereas 
most cases will show no immunoreactivity with antibodies to estrogen 
or progesterone receptors.107 Supporting a possible relationship to FAP, 
nuclear localization of ββ-catenin has also been reported.108

Glomangiopericytoma/Glomus Tumor

Most tumors previously classified as hemangiopericytomas of the sino-
nasal area are, in fact, more phenotypically and immunophenotypically 
similar to glomus tumors than to solitary fibrous tumors/hemangiopericy-
tomas.22,109,110 As such, the current WHO classification scheme for tumors 
of the nasal cavities and paranasal sinuses designates them as glomangio-
pericytomas.111

Glomangiopericytomas most frequently arise in the nasal cavities 
or, less often, involve the paranasal sinuses.22,109,112,113 The tumors are 
slightly more common in women and can arise at any age. The mean age 
of presentation is in the seventh decade. Patients present with nonspecific 
symptoms such as obstruction and epistaxis. The tumors behave very well 
and more than 95% of the patients have no recurrence after initial surgi-
cal resection. Rare cases do behave more aggressively, however, and can 
eventually lead to the death of the patient.

Grossly, the lesions are typically described as polypoid and are noted 
to be free of surface ulceration.22,109,112,113 Histologically, glomangiopericy-
tomas are cellular neoplasms that usually have an intact overlying epi-
thelium (Fig. 11.44, e-Fig. 11.66). The neoplastic cells efface most of the 
normal structures, but residual seromucinous glands can often be identi-
fied. The cells are spindle shaped or oval and grow in fascicular, stori-
form, whorled, palisaded, and reticular patterns (Fig. 11.45, e-Fig. 11.67). 
The neoplastic cells have indistinct cell borders with a small amount of 
eosinophilic cytoplasm. Nuclei have blunt ends and rarely display more 
than mild atypia (Fig. 11.46, e-Fig. 11.68). Mitotic figures are infrequent. 
Numerous small, thin-walled vessels course through the tumors and typi-
cally have a “staghorn” appearance. Occasionally, these vessels are sur-
rounded by a small cuff of acellular fibrosis. Mast cells, eosinophils, and 
extravasated red cells are usually present.

Immunohistochemically, the neoplastic cells react with antibodies to 
SMA, MSA, and factor XIIIa (e-Fig. 11.69).22 Of note, the neoplastic cells 
do not react with antibodies to cytokeratins, desmin, CD34, S100 protein, 
bcl-2, factor VIII, and CD31. The immunophenotype of these tumors is 
extremely helpful and allows for the ready distinction of these tumors 
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from histologically similar tumors such as solitary fibrous tumors and the 
vast variety of vascular, smooth muscle, neural, and other mesenchymal 
tumors that may be considered (Table 11.1).

More typical glomus tumors (not the misnamed paragangliomas) have 
rarely been noted to involve the upper aerodigestive tract, and only few 
scattered reports of these tumors in the upper aerodigestive tract exist.92,114 

FIGURE 11.44  Glomangiopericytomas have a cellular stroma and numerous small vessels.

FIGURE 11.45  A hemangiopericytoid area in a glomangiopericytoma.
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Here, they appear akin to those of the skin and are characterized by a cel-
lular proliferation of small, round, monomorphic cells with centrally placed 
round nuclei. Numerous small vessels are usually noted, which, in some 
cases, can be larger and more prominent. As with glomangiopericytomas, 
the neoplastic cells are immunoreactive with antibodies to SMA and not 
with antibodies to CD34.

Angiosarcoma

Variants of angiosarcoma have been described involving the upper 
aerodigestive tract.92,115-121 By far, the most common is Kaposi sarcoma. 
In fact, Kaposi sarcoma represented approximately two-thirds of the 
oral spindle cell lesions seen at the University of San Francisco between 
1982 and 2002.118

Kaposi sarcoma can develop in different scenarios and may be 
classic, endemic, iatrogenic, and AIDS associated.122 When it develops in 
the upper aerodigestive tract, it is almost always associated with AIDS; 
thus, the lesions most commonly affect young to middle-aged men.118 The 
tumors are now known to be secondary to human herpes virus 8 (HHV-8) 
infection. Kaposi sarcoma is considered an intermediate-grade vascular 
malignancy and is characterized by locally aggressive growth in HIV 
patients, typically with multisite involvement.

Kaposi sarcoma typically presents as a violaceous, nodular discol-
oration.115,122 Histologically, the lesions differ somewhat throughout their 
natural history. Early lesions are characterized by nonspecific vascular 
proliferations. Eventually, the endothelial cells develop more atypia, 

FIGURE 11.46  The stromal cells of this glomangiopericytoma are oval and bland with 
blunt-ended nuclei.
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become more infiltrative, and make less well-formed vessels. Once the 
tumors are fully developed and nodular, they are hypercellular and com-
posed of spindled cells with mild cytologic atypia (Fig. 11.47, e-Fig. 11.70). 
Numerous slitlike vascular spaces are usually seen, filled with red cells 
and hyaline droplets (e-Fig. 11.71).

FIGURE 11.47  A Kaposi sarcoma with identifiable vascular channels.

FIGURE 11.48  Nuclear immunoreactivity with antibodies to human herpes virus 8 
(HHV-8) can be seen with most Kaposi sarcomas.
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Kaposi sarcoma must be distinguished from other spindle cell 
tumors. This can easily be done with immunohistochemistry, and the neo-
plastic cells of Kaposi sarcoma react diffusely and strongly with antibod-
ies to endothelial antigens such as CD31, CD34, and factor VIII–related 
antigen.118,122 Nuclear immunoreactivity with antibodies to HHV-8 will be 
seen and can help distinguish these tumors from other vascular lesions 
(Fig. 11.48, e-Fig. 11.72).122 The main differential here is with Kaposiform 
hemangioendothelioma, a lesion that most commonly develops in chil-
dren, rarely involves sites other than the retroperitoneum and distal 
extremities, and is not associated with HHV-8.123

More conventional types of angiosarcoma arise throughout the 
upper aerodigestive tract, and the full spectrum of histologic appearances 
associated with this malignancy may be seen.92,116,117,119-121 Angiosarcomas 
have been noted in the mouth, sinonasal area, and larynx and usually 
develop in adults, although the age range is large. Some patients reported-
ly received radiation treatment prior to the development of their tumors, 
and some lesions that develop on the lips have been postulated to be 
secondary to sun exposure. The reported outcomes have been somewhat 
disparate, and in one report, only two of eight patients with oral angiosar-
coma with follow-up died of their disease.116 A number of patients under-
went wide excisions and were alive without disease for more than 10 years 
after their original diagnoses. It should be emphasized that studies of these 
series have few patients, and we suspect that some have included cases 
of intravascular papillary endothelial hyperplasia, lobular capillary hem-
angiomas, or reactive conditions.124 If correctly diagnosed, these tumors 
should behave as dismally as other soft tissue angiosarcomas.

Angiosarcomas may have quite variable histology.92,116,117,119 Better 
differentiated tumors characteristically are highly vasoformative and 
have irregular vessels that dissect through the surrounding stroma and 
normal structures (Fig. 11.49). These are lined by endothelial cells that 
typically display at least moderate nuclear atypia with enlarged, pleo-
morphic, hyperchromatic nuclei; mitotic figures can usually be identified 
(e-Fig. 11.73). As tumors become less well differentiated, the endothelial 
cells become more layered and numerous papillary growths can be found. 
Eventually, the vascular channels are harder to identify. The tumors 
develop a more solid appearance and the neoplastic cells themselves 
become more spindled. Some poorly differentiated variants will have 
larger, more epithelioid cells (epithelioid angiosarcoma) (Fig. 11.50, 
e-Fig. 11.74). These larger cells can have intracytoplasmic lumina replete 
with red cells.

Angiosarcomas are typically immunoreactive with antibodies to CD31, 
CD34, and factor VIII–related antigen (Fig. 11.51, e-Fig. 11.75).116,117,119,125 
It may be advisable to stain for multiple vascular antigens, as particular 
antigens may not be expressed by any given malignancy. Epithelioid 
angiosarcomas may focally be immunoreactive with antibodies to cyto-
keratins (e-Fig. 11.76).126

10630_ch11_p241-311.indd   287 27/04/12   12:58 PM



288  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

Distinguishing angiosarcomas from other sarcomas is generally 
easily accomplished using immunohistochemical stains. Although epi-
thelioid angiosarcomas may show focal reactivity with antibodies to 
cytokeratins, they will also be immunoreactive with antibodies to CD31 
or other vascular antigens, thus allowing for an easy distinction from 

FIGURE 11.49  Irregular vessels with prominent endothelial atypia are seen in this 
angiosarcoma.

FIGURE 11.50  Some angiosarcomas may have a more epithelioid phenotype.

10630_ch11_p241-311.indd   288 27/04/12   12:58 PM



Soft Tissue Tumors  ———  289 

carcinoma. Angiosarcomas show much more pleomorphism than benign 
vascular tumors such as intravascular papillary endothelial hyperplasia or 
hemangioma.

Fatty Tumors

Most fatty tumors have been described to involve the upper aerodigestive 
tract.127-134 The majority are benign lipomas. Liposarcomas, especially well-
differentiated liposarcomas or atypical lipomatous tumors, can rarely occur 
in this region. While lipoblastomas have been reported in the head and neck, 
they have only very rarely been reported in the upper aerodigestive tract.

Lipoma

Lipomas of the upper aerodigestive tract are uncommon and are usually 
solitary.127-129,132,135 They more commonly involve the larynx and mouth, 
especially the buccal mucosa, and involvement of the sinonasal area and 
nasopharynx is extremely rare. The tumors are more common in men, 
usually arise in adults, and are, for the most part, composed of mature 
adipose tissue (e-Fig. 11.77). Other varieties of lipoma, such as spindle 
cell lipoma, pleomorphic lipoma, and chondroid lipoma, have also 
been reported and actually make up a higher proportion of the lipomas at 
these sites than at other sites within the body (Fig. 11.52, e-Fig. 11.78).129 
It is important to exclude well-differentiated liposarcomas, and a care-
ful search for lipoblasts should be made. A distinction often cannot be 
made with a biopsy specimen, and a nonspecific diagnosis of lipomatous 

FIGURE 11.51  This epithelioid angiosarcoma showed strong immunoreactivity with 
antibodies to CD31.
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but can vary greatly in number from case to case (Fig. 11.55). The adipose 
tissue is divided into lobules by fibrous septae that often contain atypical 
stromal cells (Fig. 11.56, e-Figs. 11.80 and 11.81). Occasional tumors have 
more spindled cells admixed with the adipocytes and lipoblasts. Mitotic 
figures are rare and necrosis and hemorrhage are usually not seen. The 

FIGURE 11.53  Well-differentiated liposarcomas have mature-appearing adipose tissue 
separated by fibrous bands.

FIGURE 11.54  The adipocytes of a well-differentiated liposarcoma can vary 
greatly in size.
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adipocytes and lipoblasts usually show immunoreactivity with antibod-
ies to S100 protein, whereas the spindled cells can be immunoreactive 
with antibodies to CD34.131 FISH may be helpful because of the recurrent 
cytogenetic abnormalities seen with these tumors. MDM2 amplification 
is seen with most cases of well-differentiated and dedifferentiated lipo-
sarcomas. DDIT3 and FUS rearrangements can be identified by FISH 

FIGURE 11.55  Rare lipoblasts can be found in most well-differentiated liposarcomas.

FIGURE 11.56  Atypical stromal cells may be seen in the fibrous tissue of a 
well-differentiated liposarcoma.
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with most myxoid/round cell liposarcomas due to the recurrent t(12;16)
(q13;p11) seen with these tumors.140

Other Tumors

A number of other mesenchymal tumors can involve the upper aerodiges-
tive tract. Here we discuss the lesions that are more common or have a 
propensity for involvement of the area.

Synovial Sarcoma

Between 5% and 10% of synovial sarcomas involve the head and neck 
and affect the upper aerodigestive tract either through direct extension or 
through primary involvement.141 They have most frequently been reported 
in the mouth and larynx.142-146 The tumors arise at any age, but frequently 
occur in young adults. Larger tumors will appear radiographically destruc-
tive and tumors may be noted to have calcification or to be cystic. The 
tumor is characterized by t(X;18)(p11;q11), which juxtaposes the SYT 
gene and either the SSX1, SSX2, or SSX4 gene.142,147,148 The prognosis for 
synovial sarcoma is similar to other sarcomas, with a 5-year survival rate 
of approximately 50% to 60%.149 Larger tumors and tumors with poorly 
differentiated areas do worse.

Histologically, the tumors are biphasic, monophasic, or poorly differ-
entiated.143-146,150-153 Poorly differentiated areas may occur in tumors that are 
otherwise biphasic or monophasic. All synovial sarcomas appear cellular. 
Biphasic tumors have both epithelial and spindle cell components (Fig. 11.57). 

FIGURE 11.57  A biphasic synovial sarcoma with an obvious epithelial and stromal 
component.

10630_ch11_p241-311.indd   293 27/04/12   12:59 PM



294  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

The proportions of these components vary from case to case and some 
examples may even appear predominantly epithelial. The epithelial cells often 
line slitlike spaces and usually appear cuboidal to columnar (e-Fig. 11.82). 
They can form a single layer, be multilayered, or produce small papillary 
projections. The epithelial cells have a small to moderate amount of granular 
or finely vacuolated, lightly basophilic cytoplasm and round to ovoid nuclei 
with vesicular chromatin and small nucleoli. The spindle cell component 
is cellular and should be reminiscent of fibrosarcoma and can even have a 
“herringbone” growth pattern. These areas tend to have less extracellular 
material than fibrosarcomas, but some synovial sarcomas have abundant 
myxoid or collagenous stroma. The stromal components are composed of 
small, immature-appearing spindle cells that usually have little cytoplasm, 
with oval, tapered, or blunt-ended nuclei. Mitotic figures are usually plentiful 
and can be identified in both components. Monophasic synovial sarcomas 
are composed of only the stromal component and thus closely resemble fibro-
sarcomas (Figs. 11.58 and 11.59, e-Fig. 11.83). Poorly differentiated tumors 
are more reminiscent of small blue cell tumors. They are composed of densely 
packed, rounded cells with little amphiphilic cytoplasm and round to oval 
nuclei with fine to vesicular chromatin (Fig. 11.60, e-Fig. 11.84).

Immunohistochemically, all types of synovial sarcoma typically 
show immunoreactivity with antibodies to epithelial membrane antigen 
(EMA) and cytokeratins, although the spindle cell components do so 
less frequently and to a lesser degree than the epithelial components 
(Fig. 11.61, e-Fig. 11.85).151,153,154 Limited, focal immunoreactivity with 

FIGURE 11.58  A monophasic synovial sarcoma is usually very cellular and often 
resembles a fibrosarcoma.
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antibodies to S100 protein has been noted, and tumors do not show 
immunoreactivity with antibodies to myogenous antigens. Both bcl-2 and 
CD99 (membranous) immunoreactivity have been reported in the major-
ity of cases tested (Fig. 11.62, e-Figs. 11.86 and 11.87).137,155 The tumors are 
generally not immunoreactive with antibodies to CD34.

FIGURE 11.59  Monophasic synovial sarcomas may show little cellular atypia; however, 
abundant mitotic figures should be seen.

FIGURE 11.60  Poorly differentiated synovial sarcomas are composed of round, 
primitive-appearing cells.
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Biphasic synovial sarcomas have a distinct histologic appearance 
and when immunohistochemistry is performed, it is usually just confirma-
tory (outside of sites such as the pleura where other biphasic malignancies 
are seen). The differential diagnosis of monophasic tumors is more exten-
sive and includes malignant peripheral nerve sheath tumor, fibrosarcoma, 

FIGURE 11.61  Immunoreactivity with antibodies to cytokeratin can be seen with most 
monophasic synovial sarcomas.

FIGURE 11.62  Strong immunoreactivity with antibodies to bcl-2 was seen in the stromal 
component of this synovial sarcoma.
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glomangiopericytoma, and solitary fibrous tumor (Table 11.5). Generally, 
immunohistochemistry can help to distinguish these lesions (Table 11.1). 
Cytokeratin or EMA immunoreactivity is seen with most synovial sar-
comas and is usually not present in its mimics. CD34 immunoreactivity 
should be intense with most solitary fibrous tumors, and glomangioperi-
cytomas should express SMA. The differential for poorly differentiated 
tumors is also extensive (Table 11.6), and, again, immunohistochemistry 
can be very helpful. Most poorly differentiated synovial sarcomas will 
express cytokeratins or EMA by immunohistochemistry.151 Antibodies to 
other markers, such as neuroendocrine or myogenous antigens, can also 
be used to distinguish these tumors. Finally, some have shown that most 
synovial sarcomas express TLE1 and that immunohistochemical staining 
for this marker can be helpful for distinguishing synovial sarcoma from 
its mimics.32

As mentioned earlier, synovial sarcomas classically have a t(X;18)
(p11;q11).142,147,148 This characteristic can be especially helpful for diagnos-
ing both monophasic and poorly differentiated variants. As mentioned 
previously, biopsies of soft tissue malignancies of the upper aerodigestive 
tract, especially those arising in children or young adults, should be triaged 
prior to formalin fixation, and, when possible, tissue should be submitted 
for conventional cytogenetics and frozen. Conventional cytogenetics can 
identify many of the common translocations that allow for the distinc-
tion of these tumors, and frozen tissue allows for the identification of the 

TABLE 11.5  Differential Diagnosis of Monophasic Synovial Sarcoma

Fibrosarcoma
Solitary fibrous tumor/hemangiopericytoma

Malignant peripheral nerve sheath tumor

Glomangiopericytoma (in the sinonasal area)

Leiomyosarcoma

Low-grade myofibroblastic sarcoma

Cellular myofibroma

TABLE 11.6  �Differential Diagnosis of Poorly Differentiated Synovial 
Sarcoma

Primitive neuroectodermal tumor
Rhabdomyosarcoma

Mesenchymal chondrosarcoma

Undifferentiated carcinoma

Malignant peripheral nerve sheath tumor
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various fusion transcripts by RT-PCR. FISH can be performed on forma-
lin-fixed tissue and can also be used to identify classic rearrangements.

Alveolar Soft Part Sarcoma

Alveolar soft part sarcomas (ASPSs) are extremely rare soft tissue malig-
nancies.156,157 In some series, more than 10% involved the head and neck 
and they are especially prone to affect the upper aerodigestive tract and 
tongue.157-159 These are sarcomas of younger patients, and the mean age 
of diagnosis reported in most studies is in the third decade of life. Most 
patients present with high stage disease and do poorly. Disparate results 
have been published for patients with localized disease, however, and 
some have noted prolonged survival. These tumors have been noted to 
have the recurrent cytogenetic abnormality t(X;17)(p11.2;q25), which 
juxtaposes the TFE3 and ASPSCR1 genes.160

Grossly, the tumors are firm and variegated, with necrosis and hem-
orrhage.158 They often appear to be encapsulated. Histologically, ASPS is 
composed of numerous nests of up to 50 tumor cells surrounded by thin 
fibrous septa and vascular channels (Fig. 11.63).156,158 The nests appear to 
push into these surrounding vascular channels, and this has led some to 
describe a “glomeruloid” appearance. Within the center of the nests, the 
tumor cells become discohesive and necrotic, thus creating an alveolar 
appearance (e-Fig. 11.88). Individual tumor cells are large and have abun-
dant, granular eosinophilic cytoplasm (Fig. 11.64). Each cell may have 
one or more large, pleomorphic nuclei that have vesicular chromatin and 
a prominent nucleolus. Mitotic figures are infrequent.

FIGURE 11.63  An alveolar soft part sarcoma with an obvious nested growth pattern.
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ASPSs show rather limited immunoreactivity with antibodies to 
vimentin and S100 protein and with antibodies to myogenous antigens 
such as desmin, MyoD1 (although some have shown that antibodies 
to MyoD1 are nonreactive), and, sometimes, actins.161-165 Antibodies to 
myogenin and myoglobin are not immunoreactive with these tumors. 
Some have also shown with immunohistochemistry that the TFE3 pro-
tein is overexpressed in this tumor, likely secondary to the translocation 
mentioned earlier.160 Although usually not used, electron microscopy will 
reveal characteristic crystalloid structures.166

The tumors must be distinguished from malignant melanomas (or 
clear cell sarcomas, although these are unlikely to involve the upper 
aerodigestive tract) and clear cell carcinomas, such as metastatic renal 
cell carcinoma. This can usually be accomplished with immunohisto-
chemistry, with antibodies to more specific melanocytic antigens such as 
HMB-45 and with antibodies to cytokeratins or EMA.

Chordoma

Chordomas develop along the spinal axis and are believed by some to 
arise from notochordal remnants.167-171 The tumors most often involve 
the sacrococcygeal areas, although up to one-quarter develop at the base 
of the skull. As such, projection into the nasopharynx, nasal cavity, or 
sinuses occurs in up to a quarter of these cases and the tumors may be 
sampled through these regions.168,172 Chordomas are more common in 
men and can develop at any age. In one large series of tumors involving 
the spheno-occipital area, the mean age at presentation was 38 years.168 

FIGURE 11.64  Alveolar rhabdomyosarcomas are composed of large cells with abundant, 
granular eosinophilic cytoplasm.
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Patients with chordomas involving the base of the skull frequently present 
with diplopia or other visual defects. The tumors are notoriously difficult 
to resect in their entirety and frequently can recur, eventually leading to 
the death of the patients. Children with chordomas fare somewhat better, 
whereas patients with dedifferentiation within their tumors fare consider-
ably worse.169,173 Newer treatments using proton beam therapy allow for 
increased radiation doses to the tumor while reducing doses to surround-
ing tissues.174

Grossly, chordomas are lobulated and gelatinous.167,168 
Microscopically, tumors are composed of lobules of mucoid mate-
rial and neoplastic cells separated by fibrous bands (Fig. 11.65). The 
cellularity varies from lobule to lobule (e-Fig. 11.89). Tumor cells are 
arranged singly, in cords or in sheets, and are suspended in the myxoid 
substance (e-Fig. 11.90). These cells vary in size and character. They 
range from smaller, more plasmacytoid cells with little or no cyto-
plasmic vacuolization to large, multivacuolated physaliphorous cells 
(Fig. 11.66, e-Fig. 11.91). Cellular atypia and mitotic activity vary from 
case to case and some examples show frank anaplasia with numerous 
mitotic figures (Fig. 11.67, e-Fig. 11.92). In some tumors, the myxoid 
material focally becomes chondroid and the neoplastic cells reside in 
apparent lacunae (chondroid chordoma).168,175 Areas of more obvious 
conventional chordoma are usually seen with these tumors. Rare chor-
domas are associated with areas of pleomorphic sarcoma (dedifferenti-
ated chordoma), usually at the time of a later recurrence.173

The neoplastic cells of chordoma are usually immunoreactive with 
antibodies to cytokeratins, EMA, S100 protein, brachyury, and vimentin 

FIGURE 11.65  Chordomas are composed of lobules that are variably cellular.
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FIGURE 11.66  The neoplastic cells of chordomas often have many large intracytoplasmic 
vacuoles.

FIGURE 11.67  Cytologic atypia can be seen in some chordomas.

(e-Figs. 11.93 and 11.94).170,175,176 This unique immunoreactivity helps 
distinguish chordoma from both epithelial malignancies, such as muci-
nous carcinomas, and mesenchymal neoplasms, especially cartilaginous 
tumors. It is typically retained in both the conventional and chondroid 
areas of chordomas but is diminished in dedifferentiated areas.173

10630_ch11_p241-311.indd   301 27/04/12   1:00 PM



302  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

Ectomesenchymal Chondromyxoid Tumor

Ectomesenchymal chondromyxoid tumor (EMCMT) is a rare neoplasm 
that develops almost exclusively in the anterior dorsum of the tongue.177 
The tumor can develop at any age and there is no sex predilection. They 
do not appear to be malignant but have been noted to recur.

EMCMTs are grossly rubbery with a gelatinous cut surface.177 
Histologically, the tumors are well circumscribed and lobular and are 
located within the superficial muscle of the tongue. They are composed 
of round, fusiform, or polygonal cells that have uniform, small nuclei 
and moderate amounts of lightly basophilic cytoplasm. These cells are 
arranged in cords and strands or can have a reticular pattern of growth, 
with cells present in a loose, myxoid background, separated into lobules 
by fibrous septa (Fig. 11.68, e-Fig. 11.95). The nuclei are uniform, small, 
and round and have small, inconspicuous nucleoli (e-Fig. 11.96). Mitotic 
figures and nuclear atypia are uncommon but can be present. Chondroid 
and hyalinized foci are frequently seen. Immunohistochemically, tumor 
cells are reactive with antibodies to glial fibrillary acidic protein and cyto-
keratin and frequently with antibodies to S100 protein. The tumors should 
be differentiated from other myxoid lesions of the mouth, such as nerve 
sheath myxoma and neurothekeoma. Unlike those tumors, EMCMTs 
frequently show chondroid differentiation and are immunoreactive with 
antibodies to cytokeratin.

FIGURE 11.68  Lobules of small and round, uniform cells are seen with ectomesenchymal 
chondromyxoid tumors.
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Bone, Cartilaginous, and Jaw 
Lesions that May be Sampled 
with Upper Aerodigestive 
Tract Biopsies

Numerous bony, cartilaginous, and odontogenic lesions can involve the 
upper aerodigestive tract. Some can involve all sites, but many show 
an obvious predilection for the alveolar ridge or the extension into the 
paranasal sinuses. This is not surprising as odontogenic epithelium and 
rests occur throughout these sites. Furthermore, bony or other lesions 
involving the thin bones surrounding the sinonasal tract can easily 
extend into the sinuses and present as expansile masses. A discussion 
of all the lesions of the craniofacial bones is far beyond the scope of 
this monograph, however, and here we present the lesions that we have 
encountered most frequently in the upper aerodigestive tract biopsy 
specimens.

Chondroid and Osseous Metaplasia

Chondroid and osseous metaplasia occur throughout the upper aerodi-
gestive tract and must be distinguished from neoplasia. These metaplastic 
lesions typically develop in areas of chronic inflammation.1 Metaplasia 
is especially prone to occur secondary to ill-fitting dentures or in areas 
of redundant or “flabby” alveolar ridge tissue. Most lesions have bone 
with overlying hyaline and fibrocartilage that blend into the surrounding 
fibrous tissue (Fig. 12.1, e-Fig. 12.1). The chondroid tissue is typically 
bland and resembles normal, mature cartilage. In rare cases, cellular atyp-
ia may raise concerns of chondrosarcoma. Chondroid metaplasia of the 
true or false vocal cord can also occur and, as was discussed in Chapter 1, 
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cartilaginous nodules are normally seen in the anterior portion of the thy-
roarytenoid ligament. Finally, cartilaginous or osseous metaplasia often 
develops in sarcomatoid carcinomas and one should exclude a concomi-
tant malignancy when either is present.

Chondroma and Osteoma

Chondromas are much less common than well-differentiated chondro-
sarcomas and one should be wary about making this diagnosis.2 In the 
upper aerodigestive tract, “chondroma” may best be used for small, cir-
cumscribed lesions that are fully excised. Indeed, it may be more prudent 
to diagnose lesions nonspecifically as well-differentiated chondroid 
neoplasms when only a small portion of mature-appearing cartilaginous 
tissue is seen in a biopsy specimen. Chondromas are composed of central, 
well-circumscribed hyaline cartilage devoid of cytologic atypia with rare 
or absent mitotic figures (e-Fig. 12.2). They are surrounded by a thin layer 
of fibrous tissue. These lesions are benign and should generally not recur 
after resection.

Osteomas can develop throughout the upper aerodigestive tract, 
often associated with adjacent bone. A unique osteoma, referred to by 
some as a “choristoma,” occurs in the dorsum of the tongue, most com-
monly in young to middle-aged women.3 These vary in size but generally 
do not grow more than 2 cm. They are usually well circumscribed and are 
composed of dense, mature, laminated bone (Fig. 12.2, e-Fig. 12.3). They 
do not recur after resection.

FIGURE 12.1  Chondroid metaplasia seen in peritonsillar fibrous tissue.
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Giant Cell Reparative Granuloma

Giant cell reparative granuloma may be central and entirely located within 
mandible or maxilla.4,5 Sometimes it involves the nasal cavity or paranasal 
sinuses and can be sampled as a nasal or sinonasal mass. These lesions are 
thought to be reactive and secondary to trauma, hemorrhage, or inflam-
mation, although a neoplastic origin cannot be excluded. Patients are 
typically younger than 30 years. Histologically, aggregates of giant cells 
are seen within a fibrovascular stroma, often associated with hemorrhage 
(Fig. 12.3, e-Fig. 12.4). The giant cells tend to be smaller, with fewer nuclei 
than those seen with true giant cell tumors. It has been noted that they 
histologically resemble solid aneurysmal bone cysts.

Giant Cell Tumor

Unlike giant cell reparative granuloma, true giant cell tumors are rare 
within the head and neck. When they arise here, they are most frequently 
reported in the sphenoid and temporal bones or within the larynx.6,7 
Within the larynx, these tumors present in adults over a wide age range 
and are much more common in men. Most have arisen from the thyroid 
or cricoid cartilage, and patients typically present with hoarseness or 
obstruction. Tumors average approximately 4 cm in greatest dimension 
and are grossly infiltrative, sometimes with associated hemorrhage or cys-
tic degeneration. Microscopically, the lesions are identical to those more 
often seen in the long bones and are composed of innumerable giant cells 

FIGURE 12.2  A well-circumscribed osteoma of the tongue made of mature bone.
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admixed with macrophages and fibroblasts (Fig. 12.4). The giant cells have 
numerous (often >20) bland nuclei, similar to those of the surrounding 
epithelioid to spindled mononuclear cells. Mitotic figures are often noted. 
Patients with laryngeal giant cell tumors do well, and the tumors do not 

FIGURE 12.3  Giant cell reparative granuloma is characterized by numerous multinucleated 
giant cells within a hemorrhagic stroma.

FIGURE 12.4  Large, multinucleated cells are present diffusely throughout this laryngeal 
giant cell tumor.
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recur after resection or other treatment. Malignant and aggressive giant 
cell tumors of the sphenoid have been reported; however, some of these 
may actually represent giant cell–rich osteosarcoma, as they have been 
noted in patients with Paget’s disease and in children.7

Fibro-Osseous/Cementifying Lesions (Fibrous Dysplasia, 
Ossifying/Cementifying Fibroma, Etc.)

Fibro-osseous lesions frequently develop within the bones of the jaw. 
They sometimes involve the sinonasal structures or extend from the 
alveolar ridge (these are mentioned briefly in the discussion on fibroma 
in Chapter 11). As such, they sometimes must be diagnosed with biopsy 
samples from the upper aerodigestive tract.

Fibrous dysplasia typically presents centrally within the jaw bones 
but may also involve the sinonasal tract.8 Depending on its primary site of 
growth, it can present with facial swelling, visual impairment, or sinonasal 
obstruction. When the lesions involve multiple noncontiguous bones, the 
disease is considered polyostotic and McCune-Albright syndrome should 
be excluded. These lesions typically present in children and young adults 
and may appear lytic, sclerotic, or mixed, depending on the age of the 
lesions. These are typically benign and stop growing with skeletal matu-
ration. Classically, fibrous dysplasia is composed of intermixed, irregular 
fragments of woven bone with a cellular stroma. The woven bone is 
typically not lined by osteoblasts, and the cellular stroma is composed of 
bland spindled cells (Fig. 12.5, e-Fig. 12.5). Some osteoblastic rimming 

FIGURE 12.5  Woven bone admixed with a cellular stroma typifies fibrous dysplasia.
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and lamellar bone formation can be seen and one should not use those 
features to exclude a diagnosis of fibrous dysplasia.

Ossifying fibromas, like most fibrous dysplasias, are also usually cen-
trally located in the jaw bones. They, too, may extend into the sinonasal 
tract, especially certain variants such as juvenile psammomatoid ossify-
ing fibroma.8-10 Whereas juvenile psammomatoid ossifying fibromas often 
occur (as the name implies) in adolescents and in young adults (although 
they also occur in older adults), conventional ossifying fibromas occur in 
patients who are, on average, in their fourth decade of life. These lesions 
have variable radiolucency and density, depending on the proportion of 
the lesion that is bony. These lesions are also benign, although juvenile 
psammomatoid ossifying fibroma has been noted to be locally aggressive.

Conventional ossifying fibromas are histologically similar to fibrous 
dysplasia, with intermixed stroma and bone or cementum. The stroma var-
ies in cellularity and is composed of bland spindled cells. Mitotic figures 
may be frequent. The bone and cementum form irregular ossicles, similar 
to those seen in fibrous dysplasia; however, more abundant osteoblastic 
rimming is typically seen. The radiographic features can be helpful in dis-
tinguishing these two entities, but in some instances both the radiographic 
and the microscopic features are overlapping and a diagnosis of “benign 
fibro-osseous lesion” is appropriate. Juvenile psammomatoid ossify-
ing fibromas are similar and composed of bony spicules and spherules 
admixed with fibrous stroma. Mineralization or calcification is present as 
basophilic spheres (psammomalike) within the pink ossicles of the bone 
(Fig. 12.6, e-Fig. 12.6).

FIGURE 12.6  Spherical or “psammomatoid” areas of mineralization are seen with juvenile 
psammomatoid ossifying fibromas.
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Chondromyxoid Fibroma

Chondromyxoid fibroma is a benign tumor that has been reported to 
involve the craniofacial bones and may present as a sinonasal or skull-
based mass.11,12 The tumors typically present in adults. Histologically, 
tumors are composed of nodules of bland spindled or stellate cells in loose 
chondroid and myxoid matrices (Fig. 12.7, e-Fig. 12.7). Well-formed car-
tilage is almost invariably absent. Typically, the periphery of the nodules 
is more cellular than the center (e-Fig. 12.8). Occasional giant cells can 
be present. These tumors should be distinguished from chondrosarcomas 
and chordomas. Neither chondrocytes nor physaliferous cells should be 
present with chondromyxoid fibroma.

Chondromesenchymal Hamartoma

Chondromesenchymal hamartoma must be considered in the differential 
diagnosis of cartilaginous or myxoid lesions, especially of the sinonasal 
tract in young people. These lesions are discussed in Chapter 13.

Chondrosarcoma

Chondrosarcomas are the most common cartilaginous lesions of the upper 
aerodigestive tract and are the most common sarcomas of the larynx.2,13,14 
Most appear to arise from bone or cartilaginous tissue and then extend 
into the adjacent soft tissues. In the sinonasal area, chondrosarcomas may 

FIGURE 12.7  Bland stromal cells are present in a chondromyxoid stroma in chondromyxoid 
fibroma.
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arise from the nasal septum, the maxilla, and the ethmoid and sphenoid 
bones. In the larynx, the tumors frequently arise from the cricoid, thyroid, 
or arytenoid cartilages. Patients present with nonspecific symptoms sec-
ondary to mass lesions.

Well-differentiated or low-grade chondrosarcomas (grade 1 or 2) 
make up the majority of chondrosarcomas in this region, especially 
within the larynx.13,14 These are malignancies of older individuals and 
most arise in men older than 50 years. Rare examples have been reported 
in children.15 These tumors are generally infiltrative and somewhat lobu-
lar. Histologically, lobules of cartilaginous stroma are present, showing 
differing degrees of differentiation. Some lobules are composed of well-
formed hyaline cartilage, whereas others appear looser and more myxoid 
(Figs. 12.8 and 12.9, e-Figs. 12.9–12.11); indeed, as tumors gain a more 
myxoid appearance, some are referred to as myxoid chondrosarcomas. 
At the periphery of the tumors, fibrocartilage can sometimes be found. 
The cellularity varies substantially from one tumor to another. Lower 
grade tumors appear similar to chondromas and have minimal cellular 
atypia and few mitotic figures. These lesions must be diagnosed primarily 
based on their infiltrative growth patterns and associated behavior. Many 
well-differentiated chondrosarcomas are slightly more cellular, with fre-
quent binucleated chondrocytes that have at least moderate atypia and 
prominent nucleoli (Fig. 12.10). Well-differentiated tumors often recur 
and can be locally aggressive. Even with recurrence, patients often live 
for many years. Metastases are extremely rare in patients with low-grade 

FIGURE 12.8  A biopsy of a well-differentiated chondrosarcoma may show only mature-
appearing hyaline cartilage without atypia.
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chondrosarcomas unless the tumor has undergone high-grade transfor-
mation (see below).

Dedifferentiated chondrosarcomas have been described in the 
upper aerodigestive tract.13,14 These tumors, by definition, are composed 
of areas of well-differentiated chondrosarcoma abruptly juxtaposed with 

FIGURE 12.9  Low-grade chondrosarcoma having very little cytologic atypia.

FIGURE 12.10  This low-grade chondrosarcoma is more cellular and has mild cytologic atypia.
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undifferentiated, pleomorphic sarcomas (e-Fig. 12.12). These tumors, in 
general, have a very poor prognosis and metastasize widely. Rare cases 
that were reported in the larynx behaved well.

Mesenchymal chondrosarcomas are uncommon chondroid malig-
nancies that may involve the upper aerodigestive tract, especially the 
sinonasal area.16 Although they may develop in patients of any age, they 
typically occur in younger patients than do other chondrosarcomas and 
often arise in children. Symptoms are nonspecific and include obstruction 
or epistaxis. Radiographically, the lesions appear destructive and involve 
structures beyond the sinuses and the nasal cavity, often including the 
periorbital tissues. Surgical resection with radiation or chemotherapy is 
the main treatment modality. Approximately 50% may recur and often 
result in the death of the patient. Metastases rarely develop long (>20 
years) after the original diagnosis.

Microscopically, mesenchymal chondrosarcomas are composed of 
sheets of undifferentiated small round cells that focally transition into 
islands of mature cartilage (Fig. 12.11).16-18 Slitlike vascular spaces are often 
present within the sheets of undifferentiated cells reminiscent of gloman-
giopericytoma. Cell discohesion may give the tumor an alveolar appearance 
(e-Fig. 12.13). The neoplastic cells are generally round with little cytoplasm; 
however, spindled cells are sometimes seen. The cells have hyperchromatic 
nuclei with irregular contours and vesicular chromatin (e-Fig. 12.14). 
Mitotic figures are usually fewer than 2/10 hpf. The lacunae of the carti-
lage islands contain cells similar to those in the areas of sheetlike growth, 

FIGURE 12.11  A mesenchymal chondrosarcoma is characterized by juxtaposed hyaline 
cartilage and small primitive cells.
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although they often appear larger and better differentiated. Hemorrhage, 
necrosis, and myxoid change may be present. Immunohistochemically, the 
neoplastic cells in the more cartilaginous areas react with antibodies to 
S100 protein.19 The undifferentiated areas often show immunoreactivity 
with antibodies to CD99 and neuron-specific enolase (NSE) but should 
not show immunoreactivity with antibodies to myogenous antigens such 
as desmin or epithelial antigens such as cytokeratins.

Mesenchymal chondrosarcomas need to be distinguished from other 
chondrosarcomas, small round cell tumors, and even pleomorphic adeno-
mas. The sheets of small blue cells should allow for easy distinction from 
other types of chondrosarcomas, whereas the presence of well-formed 
cartilage allows for the distinction from most other small round cell 
tumors. The lack of expression of myogenous antigens allows them to be 
distinguished from rhabdomyosarcomas. Mesenchymal chondrosarcomas 
have obvious immunophenotypic overlap with peripheral neuroecto-
dermal tumors and can express NSE and CD99. Cytogenetic analysis or 
reverse transcription–polymerase chain reaction may be helpful, although 
it has not been definitely shown that mesenchymal chondrosarcomas 
lack either t(11;22)(q24;q12) or the resultant transcript. Because of their 
cartilaginous differentiation, the tumors may be confused with pleomor-
phic adenomas. The sheets of myoepithelial cells seen with pleomorphic 
adenomas should be easy to distinguish from the undifferentiated cells of 
mesenchymal chondrosarcomas, at least with the more generous speci-
mens. Immunohistochemistry can be used if needed (e.g., antibodies to 
myoepithelial antigens such as S100 protein, smooth muscle actin, and 
cytokeratin), when small biopsy specimens raise the differential.

Osteosarcoma

Most osteosarcomas sampled with upper aerodigestive tract biopsy arise 
from the jaws.20-24 Most often, these arise from the mandible and the mean 
age of presentation is 34 years, patients being considerably older than 
those with long bone osteosarcomas. Upper aerodigestive tract biopsies 
from these lesions are usually from the mouth; however, maxillary tumors 
can involve the sinonasal tract. Patients may present with swelling, tooth 
loss, bleeding, sinonasal obstruction, and proptosis, depending on the site 
of the tumor. Extragnathic osteosarcomas often develop secondary to pre-
existing conditions such as Paget’s disease, chronic osteomyelitis, or prior 
radiation therapy. They tend to be more extensive than gnathic tumors 
and have a worse prognosis.22

The histologic variability seen with osteosarcomas of long bones 
can be seen with gnathic and extragnathic tumors of the head and neck, 
although some have noted better differentiation with gnathic tumors.24 
Tumors may show extensive chondroblastic or fibroblastic differentia-
tion and this can be all that is seen in a biopsy specimen (Fig. 12.12, 
e-Fig. 12.15). Thus, one should be very hesitant about diagnosing  
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chondrosarcoma or fibrosarcoma (or even sarcomatoid carcinoma) with 
a biopsy sample from the mouth when the tumor appears to involve the 
jaw. By definition, osteoid production must be present but with gnathic 
tumors these areas may be “normalized” or very well differentiated and 
surrounded by bland-appearing osteoblasts (Fig. 12.13, e-Fig. 12.16).

FIGURE 12.12  Fibroblastic differentiation may be all that is seen with the biopsy of a 
gnathic osteosarcoma.

FIGURE 12.13  Atypical osteoblastic rimming and mature osteoid formation immediately 
below the surface epithelium of this sinonasal osteosarcoma.
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As mentioned earlier, the differential diagnosis typically includes 
chondroid-containing or malignant spindle cell neoplasms. Malignant 
osteoid production typically clinches a diagnosis except in cases of sar-
comatoid carcinoma. Squamous differentiation or overlying squamous 
dysplasia should obviously lead to a diagnosis of sarcomatoid carcinoma. 
Furthermore, if the tumor does not involve bone and occurs at a site 
commonly involved by sarcomatoid carcinoma, then one should be very 
hesitant about diagnosing the lesion as an osteosarcoma, since it has been 
well documented that sarcomatoid carcinomas can produce osteoid. Even 
in areas of “normalization,” we have noted extensive p16 immunoreactiv-
ity in some osteosarcomas, a feature that may be helpful in small biopsy 
specimens for distinguishing osteosarcomas from fibro-osseous lesions 
(e-Fig. 12.17).

Ameloblastoma

A myriad of odontogenic tumors can present within the jaws. The most 
common lesion to involve the upper aerodigestive tract, in our experience, 
is sinonasal ameloblastoma.25 Here, the diagnosis is difficult only when it 
is not considered. These tumors occur more commonly in men and the 
mean age of presentation is 60 years. Patients typically present with a mass 
lesion and nasal obstruction but may have other nonspecific symptoms, 
including sinusitis or epistaxis. The tumors are benign but can recur with 
inadequate resection.

FIGURE 12.14  Columnar cells surrounding a stellate reticulum–like squamous epithelium 
are seen with sinonasal ameloblastoma.
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Tumors are composed of nests and anastomosing cords of epithelium 
(e-Fig. 12.18). The epithelium is surrounded by a layer of columnar cells 
with hyperchromatic, reverse-polarized nuclei and subnuclear vacu-
oles (Fig. 12.14). The epithelium otherwise has a stellate reticulum–like 
appearance with variable degrees of squamous metaplasia and keratin 
formation. The surface epithelium frequently appears involved.

The differential diagnosis includes glandular and squamous tumors. 
Key to recognizing ameloblastoma is the identification of a peripheral 
columnar cell layer. This should not be seen with squamous carcinomas, 
schneiderian papillomas, or salivary gland tumors. Sinonasal ameloblas-
tomas do not have cytologic atypia that should be seen with squamous 
cell carcinomas. All cells, including the columnar cells, are immuno-
reactive with antibodies to p63; thus biphasic staining typical of some 
salivary gland–type tumors is not seen.26 Because tumors are composed 
of an intimate mixture of stellate and columnar epithelial cells, biphasic 
synovial sarcoma may also be considered. Sinonasal ameloblastomas 
often show more mature squamous differentiation of the stellate epithe-
lial cells than is seen with synovial sarcoma. Furthermore, neoplastic 
cells are immunoreactive with antibodies to keratins throughout the 
neoplasm.
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Nonneoplastic Lesions of 
the Nasal Cavity, Paranasal 
Sinuses, and Nasopharynx

Most specimens from the nasal cavity, paranasal sinuses, and nasopharynx 
are for nonneoplastic disease. Perhaps because they are so often routine 
(e.g., chronic sinusitis and inflammatory polyps), they may sometimes 
receive only cursory histologic examination. That said, a variety of chal-
lenging nonneoplastic lesions occur within this region. Furthermore, the 
accessibility of the nasal cavity allows for biopsy and evaluation of some 
systemic diseases.

As with many nonneoplastic diseases, the pathologic findings are 
often nonspecific. The pathologist thus needs to be especially aware of 
clinical information in such cases. Indeed, both the clinician and the 
pathologist may need to work together in such cases, as both may be 
presented with nonspecific findings. With midline destructive lesions, the 
differential diagnosis of the clinician may be vast, and treatment options 
may vary greatly depending on the interpretation of the pathologist 
(Table  13.1).1,2 At the same time, when confronted with granulomatous 
inflammation, the differential diagnosis of the pathologist may include 
infectious, autoimmune, iatrogenic, and even neoplastic conditions 
(Table  13.2).3,4 If the pathologist is to interpret such cases correctly, he 
will need to be fully armed with clinical and laboratory data. Even in such 
cases, he may, nonetheless, be sometimes forced to give more descriptive 
and qualified diagnoses.

Sinusitis

Acute sinusitis is common following upper respiratory tract infection and 
is often due to infection by Streptococcus pneumoniae, Haemophilus 
influenzae, or Moraxella catarrhalis. It is generally treated with antibiotics 
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TABLE 13.2  Granulomatous Inflammatory Lesions

Infectious disease
  Mycobacterium tuberculosis or leprosy (rarely other mycobacteria)

  Fungal infection

  Rhinoscleroma

  Leishmaniasis

Vasculitides

  Wegener’s granulomatosis

  Allergic granulomatosis and angiitis (Churg-Strauss syndrome)

Other

  Sarcoidosis

  Steroid injection

  Neoplasia

TABLE 13.1  Midline Destructive Lesions

Infectious
  Bacterial

    Acid-fast bacilli (tuberculosis and leprosy)

    Rhinoscleroma (Klebsiella rhinoscleromatis)

  Fungal

    Fulminant acute invasive fungal infection

    Chronic invasive fungal infection

    Other

  Other infections (spirochetes, parasites, etc.)

Vasculitides

  Wegener’s granulomatosis

  Allergic granulomatosis and angiitis (Churg-Strauss syndrome)

  Other (systemic lupus erythematosus, polyarteritis nodosa, etc.)

Other

  Cocaine abuse

  Sarcoidosis

  Neoplasia (especially Extranodal NK/T-cell lymphoma, nasal type)

  Idiopathic midline destructive disease
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and is rarely sampled. If sampled, sinus tissue will show abundant edema 
and infiltration by a mixture of inflammatory cells, with the predominant 
cell type being neutrophils.

Chronic sinusitis, on the other hand, is often sampled, as debride-
ment is sometimes the surgical treatment of choice. The pathogenesis of 
the disease is thought to be related to multiple factors, including infection, 
allergy, and the anatomy and physiology of the individual patient.

Microscopically, the respiratory tissue will show variable inflamma-
tion composed mostly of lymphocytes, plasma cells, and eosinophils, with 
the proportions of these cells relative to one another varying from case 
to case (Fig. 13.1, e-Fig. 13.1).5 Subepithelial and stromal fibrosis can be 
present, depending on the overall chronicity of the process, with epithe-
lial hyperplasia and even polyp formation often seen. Goblet cells may be 
more numerous, as may seromucinous glands. Fragments of underlying 
bone can have sclerotic, reactive changes.

Primary Ciliary Dyskinesia

A specific cause of chronic sinusitis is primary ciliary dyskinesia, also known 
as Kartagener syndrome. This disease is associated with male sterility, chron-
ic bronchitis, bronchiectasis, and situs inversus.6,7 It is a genetically hetero-
geneous disease and typically inherited in an autosomal recessive pattern.

From the pathologic standpoint, assessment of this disease is usually 
twofold. Functional analysis of the cilia typically involves a wet prepara-
tion of scraped nasal epithelium with assessment of the ciliary motility. 
Normal function should be coordinated and should demonstrate both 

FIGURE 13.1  Chronic sinusitis with stromal edema and chronic inflammation.
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intracellular and intercellular synchrony, with cilia typically beating at 
a frequency of 8 to 20 Hz. Normal function excludes a diagnosis of pri-
mary ciliary dyskinesia for all practical purposes. Anatomic analysis of 
the cilia is performed using electron microscopy. Normal motile cilia are 
composed of microtubules arranged in a 9  2 configuration (Fig. 13.2). 
Each of the nine outer doublets is attached to the adjacent doublets via 
nexin links, contains both inner and outer dynein arms, and has radial 
spokes. A description of all the variants of dysmotile cilia is beyond this 
book; however, the majority of dysfunction is associated with the absence 
of inner and/or outer dynein arms.

Fungal Disease

Fungi are the causative agents of a number of pathologic conditions 
involving the nasal cavities.8,9 Commonly, they are related to allergic rhi-
nitis and thus may play some role in the development of chronic sinusitis 
and secondary complications from such. They also play a role in a number 
of other pathologic conditions of the sinuses, in which they can be either 
noninvasive or invasive.

Allergic Fungal Sinusitis

Allergic fungal sinusitis is the most common fungal disease of the sinuses. 
Clinically, patients with this disease are immunocompetent and may have 
concomitant asthma, allergic rhinitis, and nasal polyps.10-12 The disease is 

FIGURE 13.2  Electron microscopy of normal cilia showing the classic 9  2 microtubule 
configuration. Outer (white arrow) and inner (black arrow) dynein arms are seen.
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suspected after a protracted history of sinusitis that has been refractory to 
treatments for bacterial infection. It may be secondary either to hyaline 
molds such as Aspergillus or Fusarium species or to various dematia-
ceous molds.10-13

Surgically collected specimens will grossly have tan-brown frag-
ments of mucosa with green-brown mucoid material and have evoked 
for some the culinary impressions of cottage cheese and peanut but-
ter.8 Microscopically, samples show abundant mucus with entrapped 
eosinophils and Charcot-Leyden crystals (allergic mucus) (Fig. 13.3, 
e-Fig. 13.2).10,12 Although the fungal forms may be difficult to visual-
ize with routine hematoxylin and eosin–stained material, silver stain-
ing will show numerous hyphal fragments (Fig. 13.4, e-Fig. 13.3). The 
hyphal fragments often branch at 45° angles and may have occasional 
conidia.12 Fragments of edematous and inflamed respiratory mucosa 
will also be present, showing changes consistent with chronic sinusitis, 
and should not contain invasive organisms when viewed with spe-
cial stains.

Sinus Mycetoma (Fungus Ball)

Sinus mycetomas most often occur in the maxillary sinuses of immuno-
competent individuals.8,14 Patients typically present with headache, facial 
pain, nasal obstruction, or a perceived musty odor. They sometimes have 
concomitant nasal polyps and chronic sinusitis, and they may even devel-
op new-onset seizures. The disease is most often caused by Aspergillus 
fumigatus.

FIGURE 13.3  Mucus with numerous entrapped eosinophils.
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Removed material will appear mucopurulent or cheesy.8 On micro-
scopic examination, a dense collection of fungal elements will be seen, 
devoid of allergic mucus (Fig. 13.5). Silver staining is rarely needed due to 
the abundance of the organisms (e-Fig. 13.4). The fragments of the sinus 
tissue will show changes in chronic sinusitis, and fungi should not involve 
(invade) fragments of respiratory mucosa.

FIGURE 13.4  A silver stain shows occasional hyphal fragments.

FIGURE 13.5  A fragment of a fungal ball.
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Invasive Fungal Sinusitis

Invasive fungal sinusitis is a disease that is generally restricted to 
immunocompromised individuals, although rare instances are noted in 
which the disease has affected apparently immunocompetent persons.8,14-17 
Acute or fulminant invasive fungal sinusitis may present as a painless, 
black, nasal septal, or palatal eschar. It is most often caused by fungi of the 
order Mucorales such as Rhizopus and Mucor, but may also be caused by 
Aspergillus and Fusarium species, as well as dematiaceous fungi.

Microscopically, biopsy specimens from patients with acute fungal 
sinusitis will show invasion of tissue by the hyphal elements, often with 
involvement of vascular structures (Fig. 13.6, e-Fig. 13.5).8,9,15 A secondary 
vasculitis and thrombosis with resultant hemorrhage and infarction are 
common. Surrounding inflammation is often minimal, a reflection of the 
immunocompromised state of the patient. Some have suggested the use of 
in situ hybridization for the typing of the etiologic agents.18

Chronic invasive fungal sinusitis follows a more protracted course 
than acute invasive fungal sinusitis.8,9 Patients are immunocompromised, 
usually secondary to diabetes mellitus or previous treatment with cortico-
steroids. The disease may be associated with decreased vision and ocular 
immobility (orbital apex syndrome). Some believe that the lesion begins 
as a sinus mycetoma that eventually becomes invasive due to the immu-
nocompromised state of the patient. The disease is most often secondary 
to infection by A. fumigatus. As with acute invasive sinusitis, histologic 
sections show tissue and vascular invasion by hyphal elements, often with 
a limited inflammatory response.

FIGURE 13.6  Invasive fungi seen with silver stain.
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Finally, paranasal granuloma or granulomatous invasive fungal 
sinusitis is a rare chronic fungal disease of immunocompetent patients 
that is associated with proptosis.8 The disease is secondary to infection by 
Aspergillus flavus. Most reports of this lesion come from Sudan.

Microscopically, tissue invasion is present, which induces nonnec-
rotizing granulomatous inflammation with intermixed plasma cells. At the 
centers of these granulomata, a small amount of fibrinoid necrosis with 
eosinophils may be present. An associated vasculitis may also be seen.

Nasal Tuberculosis

Involvement of the upper airway in tuberculosis is uncommon, and 
because of current chemotherapy, it is seldom considered in the differential 
diagnosis of nasal or pharyngeal disease.19,20 Infection by Mycobacterium 
tuberculosis can be primary to the site or secondary to a more widespread 
infection. Infection creates chronic symptoms, with mucorrhea and epi-
staxis when the nasal cavity is involved and cervical adenopathy is often 
noted with involvement of the nasopharynx. A discrete mass or ulcer may 
be present and some ulcers may be deep enough to lead to perforation of 
the nasal septum. Microscopically, sections will show caseating granu-
lomata with Langhans-type giant cells (Fig. 13.7). Acid-fast stains may 
reveal the characteristic minute organisms, and immunohistochemical 
studies with relatively specific antimycobacterial antibodies may also be 
of value. These techniques, especially the acid-fast stains, are notoriously 
insensitive, however, and culturing the lesion is essential for the specific 
diagnosis.

FIGURE 13.7  Necrotizing granulomatous inflammation seen with tuberculosis.
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Nasal Leprosy

Leprosy is an infectious, granulomatous disease that involves the slightly 
cooler regions of the body and therefore typically favors the skin and 
peripheral nerves and may sometimes involve the mucous membranes and 
nose.21,22 This is especially true with lepromatous leprosy. It most often 
involves the inferior turbinates and septum, and crusting, obstruction, 
and bleeding may be noted. The hallmark microscopic features of leprosy, 
epithelioid granulomata with foam cells, are often not seen in nasal biopsy 
specimens. Investigators have noted that sections predominantly show an 
inflammatory infiltrate rich in macrophages with admixed neutrophils, 
eosinophils, plasma cells, and mast cells (Fig. 13.8). Bacilli are typically 
numerous and easily identified with special stains. They tend to be located 
within macrophages, although nearly all cells may contain the organism 
(e-Fig. 13.6).

Rhinoscleroma

Rhinoscleroma is a chronic, granulomatous inflammatory condition 
caused by Klebsiella rhinoscleromatis.23-26 It is endemic to Africa, Central 
and South America, South Central and Eastern Europe, the Middle East, 
and China. Sporadic cases, however, have been seen elsewhere, including 
the United States.26 The disease almost always involves the nasal cavity, 
although it may extend into the palate or pharynx. It is not very contagious 
and affects primarily immunocompetent individuals.

FIGURE 13.8  Mixed inflammation with numerous macrophages seen with leprosy.
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Affected individuals tend to be young, often in their second or third 
decade of life, and may present with a midfacial necrotizing lesion. They 
may also initially notice a fetid, purulent rhinorrhea with nasal obstruc-
tion. Crusting, epistaxis, and nasal deformity can occur as the disease 
progresses, which is frequent as early diagnosis is often missed.

The histologic features are characterized by the particular stage: 
exudative, proliferative, or fibrotic (cicatricial). The early exudative phase 
is characterized by abundant acute and chronic inflammation with sup-
purative necrosis or microabscess formation. Edema and granulation 
tissue may be present. The proliferative or granulomatous phase shows 
persistent chronic inflammation with groups or even sheets of foamy mac-
rophages (Fig. 13.9, e-Fig. 13.7). Plasma cells may become prominent and 
Russell bodies are often seen. Special staining will reveal numerous Gram-
negative coccobacilli consistent with K. rhinoscleromatis (e-Fig. 13.8). 
Overlying pseudoepitheliomatous hyperplasia is common. The sclerotic 
stage is characterized by dense sclerosis with diminished chronic inflam-
mation. Macrophages with definitive organisms may be difficult or impos-
sible to identify at this stage.

Rhinosporidiosis

Rhinosporidiosis is endemic to South India and Sri Lanka and is caused by 
the fungus Rhinosporidium seeberi.25,27 The disease usually involves the 
nasal cavity and is typically unilateral. Clinically, the nasal mucosa often 
appears polypoid, and the patient may complain of obstruction, epistaxis, 

FIGURE 13.9  Sheets of foamy macrophages seen in a case of rhinoscleroma.
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or rhinorrhea. The mucosa is frequently ulcerated, and abundant acute 
and chronic inflammation is usually present, with eosinophils and occa-
sional giant cells. Sporangia are easily identified, are characterized by thick 
walls, and measure from 10 to 200 µm in diameter (Fig. 13.10, e-Fig. 13.9).

Leishmaniasis

Nasal involvement is not uncommon in patients with cutaneous leish-
maniasis, and it can sometimes be seen as the only site of the disease.28,29 
Other portions of the upper respiratory tract may also be involved. The 
causative agent is the trypanosomatid protozoan Leishmania donovani. 
Clinically, lesions can appear polypoid or simply ulcerated. Biopsy speci-
mens typically show mucosal ulceration. Lymphoid aggregates, plasma 
cells, and granulomata are typically present, along with multinucleated 
giant cells. Histiocytes containing Leishman-Donovan bodies are virtually 
diagnostic.28

Wegener’s Granulomatosis

Wegener’s granulomatosis is a systemic disease that is characterized by 
vasculitis and granulomatous inflammation with tissue destruction. It 
generally involves the kidney, lung, and upper respiratory tract. When it 
does involve the head and neck, it most commonly involves the nasal cav-
ity and paranasal sinuses, although it can also affect the mouth, pharynx, 
and larynx.30,31

FIGURE 13.10  Numerous sporangia seen in a case of rhinosporidiosis. (Courtesy of 
Dr. Alan Rose, University of Minnesota.)
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The disease is often very difficult to diagnose for a number of rea-
sons. Histologic features are inconstant and the full triad of classic fea-
tures is present in only a minority of cases.31,32 Furthermore, the histologic 
features are somewhat nonspecific. For these reasons, the diagnosis of 
Wegener’s granulomatosis requires knowledge of clinical and laboratory 
data of the patient, and sign-out of cases often involves language qualifiers 
such as “consistent with” or “suspicious for.”31,33

Clinically, patients may present with a myriad of findings. The most 
prevalent symptom related to nasal involvement is obstruction; how-
ever, patients may also complain of pain, bleeding, discharge, ulcer, or 
changed olfaction.30,34 Elevated serum antineutrophil cytoplasmic anti-
bodies (c-ANCAs) are generally present and, when demonstrated, can 
greatly assist the pathologist with the interpretation of the biopsy material.

Biopsy specimens from patients with Wegener’s granulomatosis will 
exhibit highly variable histologic features but often include both vasculitis 
and parenchymal damage. The vasculitis involves vessels of every size and 
may be either granulomatous or nongranulomatous, with an admixture of 
inflammatory cells including acute and chronic inflammatory cells and 
multinucleated giant cells (Fig. 13.11). Fibrinoid necrosis and microab-
scesses may be present as features of acute vascular injury, and there may 
be fibrointimal hyperplasia of the vessel walls, indicative of more chronic 
involvement (Fig. 13.12, e-Fig. 13.10). A leukocytoclastic vasculitis, when 
present, mostly involves small capillaries.34

Extravascular or parenchymal changes include granulomata, both 
small and large, sometimes with central necrosis or central microabscesses. 
The granulomata are composed of palisading histiocytes and often contain 

FIGURE 13.11  Mixed inflammatory vasculitis seen in a case of Wegener’s granulomatosis.
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multinucleated giant cells (Fig. 13.13). Areas of neutrophilic and eosino-
philic infiltration are common, as are microabscesses not associated with 
granulomata (e-Figs. 13.11 and 13.12). In fact, one should be extremely 
cautious about considering the diagnosis of Wegener’s granulomatosis in 
the absence of at least focally prominent neutrophils and eosinophils.

FIGURE 13.12  Fibrinoid necrosis of a vessel seen in a case of Wegener’s granulomatosis.

FIGURE 13.13  Palisading histiocytes seen in a case of Wegener’s granulomatosis.
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As was mentioned earlier, the histologic features of Wegener’s granu-
lomatosis are inconstant even in well-established cases. For this reason, 
some authors have proposed schema that combine clinical and histologic 
features with a resultant diagnosis or qualified diagnosis (Table 13.3).31 
Suffice it to say, the more the number of clinical features present, includ-
ing positive c-ANCA testing, the fewer will be the histologic features that 
are required for a definitive diagnosis. In the absence of clinical features 
or c-ANCA positivity, the diagnosis must often be qualified. Patients are 
often empirically treated with low-dose chemotherapy in the absence of 
a completely firm diagnosis, rather than risk progressive disease-related 
renal failure.

Allergic Granulomatosis and Angiitis (Churg-Strauss 
Syndrome)

Allergic granulomatosis and angiitis (Churg-Strauss syndrome) is a dis-
seminated necrotizing vasculitis that occurs in patients who have asthma 
and hypereosinophilia.35,36 Patients are usually noted to have had allergic 
rhinitis, fever, anemia, weight loss, and leukocytosis at some point in their 
illness. They often have both cutaneous and pulmonary manifestations, 
but other sites may be involved as well.

Symptoms of nasal involvement include obstruction and rhinorrhea, 
often with concomitant nasal polyposis.36 Chronic nasal mucosal ulcer-
ation with crusting is typical and may appear grossly indistinguishable 

TABLE 13.3  Wegener’s Granulomatosis: Diagnosis Scheme for Head 
and Neck Biopsies

Granulomatous 
Inflammation, Necrosis, 
and Vasculitis Clinical Involvement

Qualifying 
Terminology

All three present Head and neck with lung  
and/or kidney

Diagnostic

Two features present Head and neck, lung, and 
kidney

Diagnostic

Two features present One or two sites (not all three 
sites)

Probable

One feature present Head and neck, lung, and 
kidney

Suggestive

One feature present Head and neck and lung or 
head and neck and kidney

Suspicious

No features present Regardless Nondiagnostic
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from Wegener’s granulomatosis. The patients are also often noted to have 
abnormal sinus films.

Microscopically, biopsy specimens show necrotizing granulomata 
with peripheral palisading histiocytes (Fig. 13.14).35,36 Abundant eosino-
phils are present throughout the tissue and focally form eosinophilic 
microabscesses (e-Fig. 13.13). Chronic inflammation with lymphocytes 
and plasma cells is also seen throughout the tissue. Vasculitis, although 
a hallmark of the disease elsewhere, has not been noted in nasal 
biopsies.36

Sarcoidosis

Sarcoidosis is a systemic disease characterized by nonnecrotizing 
granulomatous inflammation. It can involve any organ system and 
rarely involves the nose and paranasal sinuses.4,37 Most patients present 
with symptoms of obstruction or, less commonly, epistaxis or dyspnea.4 
Clinical findings include cervical and hilar lymphadenopathy, concomi-
tant pulmonary and cutaneous lesions, nasal crusting, intranasal masses 
or nodules, and sinus thickening or opacification.4 Microscopically, 
parenchymal inflammation composed predominantly of numerous 
sharply demarcated, nonnecrotizing granulomas should be present 
(Fig. 13.15, e-Fig. 13.14).4 Necrosis is rarely present and should be 
“punctate” if seen. Vasculitis and neutrophilic infiltrates should not be 
present.

FIGURE 13.14  Necrotizing granuloma seen in a case of Churg-Strauss syndrome. 
(Courtesy of Dr. Mark Stoler, the University of Virginia, Charlottesville, VA.)
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Eosinophilic Angiocentric Fibrosis and IgG4-Related 
Sclerosing Lesions

Eosinophilic angiocentric fibrosis is a rare obstructive lesion of the 
upper respiratory tract.38-41 Recent evidence suggests that the disease 
belongs to a family of systemic sclerosing lesions associated with 
increased serum levels of IgG4 such as sclerosing sialadenitis and 
dacryoadenitis and autoimmune pancreatitis.42,43 Patients have pre-
sented with obstruction and mass lesions, with discharge, epistaxis, and 
pain.38,40 Symptoms tend to be long-standing and patients typically do 
not have allergic or atopic symptoms. Nonspecific radiographic sinus 
opacification has been noted. Other sites of involvement, especially the 
lower respiratory tract, have also been noted.42 Serum IgG4 levels may 
be increased.42,43

The lesions occur throughout the nasal cavity and sinuses and 
appear polypoid.38,40 Microscopically, they show an eosinophilic vas-
culitis, which involves the capillaries and venules in the submucosa 
(Fig.  13.16). A spectrum of other inflammatory cells may be present, 
typically with numerous plasma cells. These plasma cells are frequently 
immunoreactive with antibodies to IgG4. Necrosis has not been noted. 
A  concentric, perivascular fibrosis (“onion skin type”) is also present 
(Fig.  13.17).38,40 Adjacent parenchyma contains a mixed inflammatory 
infiltrate. Granulomata, giant cells, and necrosis are not seen.

FIGURE 13.15  Noncaseating granuloma seen with nasal involvement in sarcoidosis.
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FIGURE 13.16  An eosinophilic vasculitis seen in a case of eosinophilic angiocentric 
fibrosis. (Courtesy of Dr. Stefan Pambuccian, University of Minnesota.)

FIGURE 13.17  Angiocentric fibrosis with an “onion skin” appearance in a case of 
eosinophilic angiocentric fibrosis. (Courtesy of Dr. Stefan Pambuccian, University of 
Minnesota.)
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Granulomatous Lesions Following Steroid Injections

Patients who undergo corticosteroid injection of the nasal mucosa 
because of inflammatory disease may show a granulomatous reaction if 
they undergo subsequent surgery.44 Sections will show amorphous, granu-
lar debris surrounded by palisaded histiocytes, foreign body–type giant 
cells, and foamy macrophages. Pathologists need to be aware of this entity 
so that they do not confuse it with either infectious disease or granuloma-
tous vasculitis.

Myospherulosis

Myospherulosis is an iatrogenic disease that can involve the sinuses, nasal 
cavity, and middle ear.45-47 It results from alterations in red blood cell 
membranes after use of petrolatum-containing gauze or antibiotic oint-
ments. Patients thus have histories of previous surgery for other sinonasal 
diseases. Recurrent disease usually leads to additional surgery that dem-
onstrates the histologic findings of myospherulosis.

Microscopically, a mild to moderate chronic or mixed inflammatory 
infiltrate is present.45-47 Spaces are present within the tissue that range in 
diameter from a few micrometers to a millimeter in size and are often sur-
rounded by a foreign body–type reaction (Fig. 13.18). These spaces contain 
saclike structures that in turn contain numerous smaller spherical struc-
tures, ranging in size from 5 to 7 µm (Fig. 13.19, e-Fig. 13.15). Amorphous 
debris may also be present. The resemblance to yeast or protozoan forms 

FIGURE 13.18  Spaces with surrounding foreign body–type reaction are seen with 
myospherulosis.
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can be striking, and when initially described, myospherulosis was thought 
to represent infection by an unknown organism. However, the saclike 
structure is now believed to be residua of the petrolatum-containing for-
eign substance, and the small spherules have been convincingly demon-
strated to be altered erythrocytes.46,47

Cocaine-Induced Midline Destruction

Nasal inhalation (“snorting”) of cocaine can lead to a midline nasal 
destruction that is likely secondary to ischemic necrosis due to the 
vasoconstrictive effects of the drug.48 Biopsy specimens will show acute 
and chronic inflammation of varying degrees, with necrosis of both the 
mucosa and the cartilage.48,49 Although inflammatory cells may encroach 
on vascular structures, a definitive vasculitis with fibrinoid necrosis, giant 
cells, and granulomata should not be seen and, if present, should suggest 
a different diagnosis.49

Idiopathic Midline Destructive Disease

Despite aggressive workup, the pathogenesis of some midline destruc-
tive diseases invariably remain unknown. Although it is an exclusion-
ary diagnosis that should be made with caution, occasional midline 
destructive lesions may be identified that require the diagnosis of “idio-
pathic midline destructive disease.”1,2,50 Clinically, patients present with 
midline destruction and septal perforation. Microscopically, sections 

FIGURE 13.19  The spaces seen with myospherulosis can contain saclike structures.
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should show acute and chronic inflammation without granulomata, 
vasculitis, or evidence of neoplasia. To exclude neoplasia, especially 
extranodal NK/T-cell lymphoma, immunohistochemistry and other 
ancillary studies must be performed. It seems quite likely that many 
patients diagnosed with idiopathic midline destructive disease are actu-
ally surreptitious abusers of cocaine, and it is unlikely that this is a 
specific disease entity.

Mucocele

Mucoceles may arise in any paranasal sinus, although the frontal sinus is 
most commonly involved.51 They tend to develop in patients with histories 
of chronic sinus disease or in those with previous operations or trauma at 
the site. They can cause visible and palpable facial swelling with associ-
ated pain and may even cause dislocation of the eye and diplopia.

Mucoceles are thought to develop secondary to obstruction of sero-
mucinous gland ducts or, possibly, of the sinus outlet. Mucus progressively 
collects within the cystically dilated duct or space and the lesion expands 
to fill the sinus. Continued growth can then cause bony and soft tissue 
destruction. Microscopically, there is a cystic cavity lined by an attenuated 
respiratory and mucus-secreting epithelium (Fig. 13.20, e-Fig. 13.16).51 
The epithelial cells often appear flattened and cilia may be difficult to 
find. Squamous metaplasia may be present. The underlying stroma can 
be fibrotic and may contain lymphocytes, plasma cells, neutrophils, and 
eosinophils. If the cyst has ruptured, numerous foamy macrophages will 
fill the surrounding stroma.

FIGURE 13.20  A mucocele.
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Nonneoplastic Polyps

Nonneoplastic nasal polyps are common and tend to occur in certain 
patients such as asthmatics and those with cystic fibrosis. As true neo-
plasms in this anatomic region frequently form polypoid masses, it is 
important to distinguish these nonneoplastic growths. In addition, the 
subtypes of nonneoplastic polyps show slight clinicopathologic differ-
ences, and pathologists should be aware of these (Table 13.4).

Inflammatory Polyps

Inflammatory sinonasal polyps occur most frequently in patients with 
asthma and allergies. They occur more commonly in older patients and 
show no sex predilection. The lesions are often multiple, tend to recur, 
and may involve the nasal cavity or paranasal sinuses. Patients present 

TABLE 13.4  Nasal Polyps

Inflammatory 
Polyps

Antrochoanal 
Polyps

Polyps 
Associated with 
Cystic Fibrosis

Patient age >40 years old Any age <20 years old

Associated 
findings

Allergic rhinitis and 
sinusitis, asthma, 
and atopy

Not associated 
with allergies 
or asthma

Cystic fibrosis

Histology Polyps lined 
by ciliated 
respiratory 
epithelium with 
focal squamous 
metaplasia and 
erosion

Thickened 
basement 
membrane 
with sclerotic 
stroma. Mixed 
inflammatory 
infiltrate with 
numerous 
eosinophils. 
Stromal cell 
atypia may be 
present

Polyps with long 
stalks, lined 
by ciliated 
respiratory 
epithelium 
with focal 
squamous 
metaplasia

Basement 
membrane 
is not 
thickened and 
eosinophils 
are less 
abundant

Polyps lined 
by ciliated 
respiratory 
epithelium with 
focal squamous 
metaplasia

Basement 
membrane is 
not thickened 
and eosinophils 
are not 
prominent. 
Acid mucin 
demonstrated 
cysts, mucous 
glands, and 
mucous blanket 
by alcian blue/
PAS stain

Note. PAS, periodic acid–Schiff.
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most commonly with nasal stuffiness. The polyps vary considerably in size 
and tend to have short stalks, unlike antrochoanal polyps.

Inflammatory polyps are lined by a ciliated respiratory epithelium, 
which often shows focal squamous metaplasia. Focal surface erosion is 
common, probably due to rubbing against adjacent structures. The base-
ment membrane is typically thickened and hyaline material often extends 
into the subepithelial tissues. An inflammatory infiltrate is invariably pres-
ent within the stroma, usually with numerous eosinophils (Fig. 13.21, e-Fig. 
13.17). Mucous glands are prominent and often cystically dilated. Stromal 
cell atypia is a common finding and has led some to consider the diagnosis 
of sarcoma in such cases (Fig. 13.22, e-Fig. 13.18). The atypical stromal cells 
can be markedly enlarged and pleomorphic, with either a spindled or stel-
late configuration. Their nuclei are hyperchromatic and often “smudged” 
in appearance, although they can also have prominent nucleoli. Often 
these cells resemble so-called radiation fibroblasts. Mitotic figures are not 
increased in these areas, and atypical forms should not be present. The atyp-
ia is typically focal and not associated with markedly increased cellularity. 
Similar changes have been described in polyps from other anatomic loca-
tions. No nasal polyp with such changes has behaved in a malignant fashion.

Antrochoanal Polyps

Antrochoanal polyps arise in the maxillary sinuses and extend through 
the choana, generally causing obstruction. They are unlike routine inflam-
matory polyps, in that they tend to be solitary, may occur at any age, and 
are not associated with asthma, allergies, or cystic fibrosis. Antrochoanal 
polyps often recur if not entirely excised.

FIGURE 13.21  An inflammatory polyp with chronic inflammation.
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Most antrochoanal polyps have long stalks, unlike routine inflamma-
tory polyps, and tend to be larger than inflammatory polyps. The polyps 
are covered with a ciliated, respiratory-type epithelium and may have 
squamous metaplasia (Fig. 13.23). The stroma will appear edematous 
to fibrotic, with a mixed inflammatory infiltrate. However, these polyps 

FIGURE 13.22  Stromal cell atypia can be seen with inflammatory polyps.

FIGURE 13.23  Antrochoanal polyps usually have less inflammation than inflammatory 
polyps.
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often contain fewer eosinophils and other inflammatory cells than will be 
present in inflammatory nasal polyps, and, conversely, they typically have 
a more fibrotic, less edematous stroma. As with inflammatory polyps, stro-
mal cell atypia may occasionally be present and has no meaning.

Nasal Polyps in Patients with Cystic Fibrosis

Patients with cystic fibrosis also tend to develop nasal polyps and have 
sinus disease secondary to obstruction by hyperviscous mucus. The pol-
yps occur in younger patients and can show features different from those 
seen in patients with asthma or allergies. Like inflammatory polyps, these 
polyps are covered by a ciliated respiratory epithelium that is interrupted 
by squamous metaplasia. The basement membranes are not thickened 
and the submucosa is free of any hyaline material. The stroma will show 
a mixed inflammatory infiltrate with edema; however, eosinophils may be 
difficult to find. The mucous glands often appear hyperplastic.

Rarely, patients with cystic fibrosis may present with nasal polyps.52 
As inflammatory polyps present mostly in older individuals, the main dif-
ferential for a nonneoplastic polyp in a young person is an antrochoanal 
polyp. There are some histologic differences, however, and it has been 
shown that special mucin stains may be helpful for diagnosing these 
lesions. With alcian blue/periodic acid–Schiff stain, the mucous blanket, 
glands, and cysts stain a purple-blue color consistent with acid mucins in 
cystic fibrosis polyps, whereas purple-red staining will be seen with other 
types of polyps.

Hamartoma

Most hamartomas of the nasal cavity and paranasal sinuses are purely 
respiratory epithelial adenomatoid hamartomas. Much less commonly, 
hamartomas may be mixed or composed entirely of mesenchymal elements.

Respiratory Epithelial Adenomatoid Hamartoma

Respiratory epithelial adenomatoid hamartomas mostly occur in older, 
adult men.53 Patients may have allergies and typically present with obstruc-
tion, bleeding, or recurrent infections. The lesions are polypoid and rub-
bery and usually involve the posterior nasal septum. However, they may 
occur throughout the nasal cavity and paranasal sinuses. Complete resec-
tion affords a cure with these lesions. Although generally not considered 
neoplastic, some recent evidence suggests the contrary.54

These polypoid lesions are composed of numerous bland glandular struc-
tures lined by ciliated columnar cells (Fig. 13.24, e-Figs. 13.19 and 13.20).53 
The glands usually appear to empty onto the surface. Occasional mucous 
cells are usually seen intermixed with the columnar cells. Focally, the glands 
may be distended by mucus and squamous metaplasia or atrophic change is 
common. The stroma between the glands usually contains chronic inflam-
mation and may appear sclerotic or hyalinized. The number of seromucinous 
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glands varies, but they should be organized in a lobular arrangement. Some 
have termed tumors that are composed almost exclusively of seromucinous 
glands as “seromucinous hamartomas.”55 Alternatively, glandular overgrowth 
in some cases may signify a low-grade adenocarcinoma.56

Nasal Chondromesenchymal Hamartoma

Nasal chondromesenchymal hamartomas are almost always seen in chil-
dren less than 3 months old.57 The tumors are mostly found in the nasal 
cavity but often involve the paranasal sinuses. The usual clinical presen-
tation is difficulty in breathing or recurrent infections and an obvious 
mass can usually be seen on physical examination. The masses are often 
described as well circumscribed and do not recur if completely excised.

Microscopically, the lesions are composed of a variety of mesenchy-
mal elements and often have a distinctly lobular appearance (Fig. 13.25, 
e-Figs. 13.21 and 13.22). The most prominent tissue is usually the hyaline 
cartilage. The intervening stroma is composed of bland spindled cells and 
can appear either hypercellular or hypocellular and myxoid. Osteoclastlike 
giant cells are frequently present. The stroma may also contain prominent 
blood vessels with hyalinized perivascular tissue.

Hairy Polyps

Hairy polyps are most likely not neoplasms but rather represent a devel-
opmental abnormality of the first or second branchial cleft. Thus, they are 
considered by some to be accessory auricles.58 The lesions predominantly 
present in infants but may occasionally be detected in older children 

FIGURE 13.24  Respiratory epithelial adenomatoid hamartoma with numerous bland 
glandular structures.
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and adolescents. The polyps present most frequently in the nasopharynx 
but may also occur in the oropharynx, middle ear, or eustachian tube. 
Symptoms are secondary to local mass effect.

Microscopically, hairy polyps are covered by normal-appearing epi-
dermis, with keratinizing, stratified squamous epithelium, and underlying 
dermis with dermal appendages including, of course, hair (Fig. 13.26, 

FIGURE 13.25  Chondromyxoid tissue underlying a fibrous stroma seen in a case of nasal 
chondromesenchymal hamartoma.

FIGURE 13.26  A hairy polyp lined by a stratified squamous epithelium.
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e-Fig. 13.23). The underlying soft tissue consists of adipose tissue with 
admixed fibrous tissue. Mature cartilage and bone may also be present. 
Lesions resembling hairy polyps, seen outside of the pharynx, are gener-
ally classified as dermoids.

Heterotopic Glial Tissue and Encephaloceles

Nonneoplastic glial tissue can be found external to the nose or within the 
nasal cavity, and it can be in direct continuity with the central nervous 
system (encephalocele) or separate from central nervous system (glial 
heterotopia).59,60 Radiology is important for this distinction, as both the 
clinical and the pathologic features of these entities are similar. Patients 
are usually newborn or very young children, although the lesions can be 
identified at any age. Most patients have symptoms of obstruction and 
mass effect, although a myriad of findings have been described, including 
drainage, sinusitis, and chronic otitis media.

Histologically, these lesions are composed predominantly of glial 
tissue with or without occasional neurons (Fig. 13.27, e-Fig. 13.24). 
Ependymal, choroid plexus, and leptomeningeal components are gener-
ally not seen. The glial tissue can be difficult to appreciate on cursory 
examination. However, gemistocytic astrocytes, which are often present, 
can usually be readily identified. Immunostaining with antibodies to 
S100 protein or glial fibrillary acidic protein can be helpful, as both will 
highlight the glial component (e-Fig. 13.25). It has been noted that adult 
examples will have more abundant fibrosis.59,60

FIGURE 13.27  Subepithelial glial tissue seen with glial heterotopia.
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Lymphoid Hyperplasia

Lymphoid hyperplasia can form masses throughout the upper aerodiges-
tive tract, especially in the nasopharynx and nose.61,62 By definition, these, 
often substantial, lymphoid lesions are composed of reactive, nonneoplas-
tic lymphocytes. Thus, a mixture of lymphocytes is usually seen within 
a background that contains reactive, expanded germinal centers and 
expanded interfollicular areas. As the lesions often present as clinically 
worrisome masses, it may be prudent to exclude lymphoma with ancillary 
studies such as immunohistochemistry, flow cytometry, and molecular 
testing for clonal gene rearrangements.

Other

The nasal cavity may be involved in a vast array of infectious and sys-
temic pathologies, including lupus, amyloidosis, and infectious entities 
such as yaws and glanders. The histologic findings for these diseases 
are often nonspecific and recapitulate pathologic features seen at other 
sites of the body. Of note, localized amyloidosis in the upper aerodi-
gestive tract may be associated with low-grade B-cell lymphomas, 
specifically extranodal marginal zone lymphoma or extramedullary 
plasmacytoma.
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Nonneoplastic Lesions  
of the Oral Cavity

A vast array of nonneoplastic lesions arise in the mouth, including 
traumatic, infectious, inflammatory, and autoimmune processes. Given 
its location and its embryology, it is not surprising that this region can be 
affected by both cutaneous and gastrointestinal processes. Furthermore, 
it is the wet, moist, crushing portal of entry for food, drink, and air and 
thus is often traumatized and infected. This chapter discusses many of the 
nonneoplastic lesions that can be sampled within the oral cavity, along 
with differential diagnoses and the ancillary methods that are useful to 
distinguish these entities.

Heterotopic Tissues and Choristomas

Because of the location of the mouth, its local relationship with other 
structures, and its role in embryogenesis, it can be affected by a number 
of heterotopic tissues or choristomas (Table 14.1). Heterotopic glial tis-
sue, which most commonly involves the sinonasal area, can be present 
within the mouth, most often in the tongue (lingual glial choristoma).1 
As in the sinonasal area (Chapter 13), these lesions are composed of 
mature glial tissue, mostly astrocytes with some ganglion cells. It is 
unclear whether such a tissue represents true heterotopia or, instead, a 
monodermic form of a mature teratoma. Regardless, the lesions do not 
recur following excision.

Lingual thyroid tissue can be present in the posterior dorsal region 
of the tongue at the foramen cecum, whence the normal thyroid migrates 
in utero.2 Here, the thyroid tissue usually presents as a painless mass. 
Sometimes patients are hypothyroid, and larger masses can cause obstruc-
tion. Histologically, lingual thyroid is composed of mature-appearing 
follicular thyroid tissue, intermixed to some degree with the skeletal muscle 
of the tongue (Fig. 14.1). Conventional thyroid neoplasia can develop in 
lingual thyroid tissue and should be excluded. Thyroglossal duct cysts are 
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also found at this site and will present as painful nodules when infected. 
Histologically, they are lined by ciliated columnar or squamous-type epi-
thelium, with varying degrees of acute and chronic inflammation present 
(e-Fig. 14.1). Mature-appearing follicular thyroid tissue can be present but 
is not always seen. As with lingual thyroid tissue, conventional thyroid 
neoplasia should be excluded.

Heterotopic gastrointestinal epithelium or enteric duplication 
cysts are found in the oral cavity, usually in the tongue or in the floor 
of the mouth. Most often these present as superficial or deep swellings 
within the tongue; however, there is a report of a child who would squirt 
others with a brown fluid from one of these lesions that connected to 
his tongue’s surface via a sinus tract.3 The cysts are lined by an enteric, 
glandular epithelium that is often intermixed with columnar, ciliated, and 

TABLE 14.1  Heterotopic Tissues of the Mouth

Glial tissue
Enteric duplication cysts

Lingual thyroid and thyroglossal duct cysts

Sebaceous gland tissue (Fordyce granules)

Branchial cleft remnant (hairy polyps, etc.)

FIGURE 14.1  Lingual thyroid tissue.
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squamous epithelia (Fig. 14.2, e-Fig. 14.2).4 Fundic-type epithelium with 
parietal cells is frequently seen. We have seen here rare duplication cysts 
that are associated with enteric-type adenocarcinomas.

Ectopic sebaceous glands or Fordyce granules are sometimes 
found within the mouth.5 These lesions clinically appear as small, yel-
low papules, usually within the buccal mucosa (some consider the 
smaller buccal lesions to be normal). They vary considerably in number. 
Histologically, the papules are composed of sebaceous glands located 
within or immediately beneath the surface epithelium (Fig. 14.3). When 
present below the epithelium, ductal connections to the surface are usu-
ally not seen. Some have suggested that the formation of these lesions 
is related to inherited defects of mismatch repair proteins (hereditary 
nonpolyposis colon cancer).6

Other possible choristomas include osteomas and chondromas of 
the mouth (discussed in Chapter 12). The vestigial organ of Chievitz found 
in the area of the retromolar trigone is discussed in Chapter 1. Apparent 
tonsillar tissue can be present throughout the mouth and usually forms a 
mass lesion.

Other Possible Congenital Abnormalities

Other disparate congenital abnormalities afflict the mouth. These often 
present as mass lesions; however, some present secondary to disease to 
which the lesion has predisposed the patient (e.g., hemorrhage secondary 
to persistent caliber arteries and median rhomboid glossitis secondary to 

FIGURE 14.2  An enteric cyst immediately beneath the surface epithelium of the tongue.
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candidiasis). Awareness of these lesions and their clinical features helps 
pathologists to distinguish them from other disease processes.

Palatal and gingival cysts can frequently be seen in infants and 
clinically appear as small (approximately 1 mm in size) yellow-white cysts 
at the midpalatal raphe at the junction of the hard and soft palates and 
along the alveolar ridge, respectively.7 Palatal cysts are composed of nests 
of epithelium surrounding the keratin. Gingival cysts are similar; however, 
nests of odontogenic epithelium are frequently noted within the surround-
ing stroma.

Median rhomboid glossitis is believed by some to be a congenital 
lesion, the result of persistent tuberculum impar anterior to the foramen 
cecum.8 This theory, however, is debated and others believe it to be an 
atrophic change secondary to the relative decreased vascularity of the 
area, especially as the lesions are not noted in children.8 These are midline, 
rhomboid-shaped, flat, and erythematous areas of squamous epithelium 
anterior to the circumvallate papillae, devoid of papillae. Histologically, 
the lesions may or may not be keratotic and resemble pseudoepithelioma-
tous hyperplasia (Fig. 14.4, e-Fig. 14.3). Chronic inflammation is present 
to some degree in the surrounding stroma. This lesion is frequently asso-
ciated with infection due to Candida and some patients improve with 
antifungal therapy.9 In such cases, keratosis is typically seen and fungus 
can be identified by special stains (e.g., Grocott’s methenamine silver or 
periodic acid–Schiff staining) (e-Fig. 14.4).

Some arteries in the lower lip fail to reduce in size as they approach 
the surface near the vermillion border.10 These have been termed as 

FIGURE 14.3  Fordyce granule.
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caliber persistent arteries. These arteries are sometimes associated with 
ulceration of the surface epithelium and can, when traumatized, bleed 
significantly. Rarely, they are associated with squamous cell carcinoma, 
perhaps secondary to the chronic ulcer.

Trauma and Iatrogenic Processes

Not uncommonly, the mouth is traumatized. Acute traumatic lesions 
are seldom sampled, as their etiologies are rarely in question. Chronic 
traumatic lesions often have a nonspecific clinical appearance and may 
be sampled. The most common of these lesions is likely the traumatic 
fibroma. These fibromas along with their numerous alternative designa-
tions are discussed in Chapter 11. Osseous and cartilaginous metapla-
sias, secondary to chronic trauma or inflammation, are discussed in 
Chapter 12.

Inflammatory papillary hyperplasia and fibrous hyperplasia are both 
believed to be secondary to chronic trauma.11 Inflammatory papillary 
hyperplasia is associated with denture use and most often involves the 
hard palate. Some have suggested that infection due to Candida may play 
a role in the development of this condition.12 Clinically, patients pres-
ent with numerous, red papillary or verrucoid lesions. Microscopically, 
numerous papillary growths are covered by thickened and parakeratotic 
squamous epithelium, with some degree of pseudoepitheliomatous hyper-
plasia, often with the formation of small keratinous cysts (Fig. 14.5).11 The 
stromal tissue is usually edematous and contains a lymphoplasmacellular 

FIGURE 14.4  Median rhomboid glossitis.
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infiltrate (e-Fig. 14.5). Calcification or even cartilaginous or osseous meta-
plasia can be present. The underlying seromucinous glands may be atro-
phic and fibrotic. Small mucoid pools can be seen, which, together with 
the pseudoepitheliomatous hyperplasia and keratinous cysts, can lead one 
to consider mucoepidermoid carcinoma in the differential diagnosis.

The diagnosis of fibrous hyperplasia is generally used to connote 
traumatic fibrous lesions of the mouth and is synonymous with oral fibro-
ma. These lesions can show a vast range of reactive histologic changes. 
Aside from cartilaginous and osseous metaplasias, calcification, and 
cementum formation, some lesions will have many multinucleated giant 
cells (peripheral reparative giant cell granuloma). These are often quite 
numerous and resemble osteoclasts.13

Traumatic ulcerative granuloma is an uncommon lesion that can 
be clinically confused with malignancy. This lesion has acquired a num-
ber of appellations, mostly reflecting its presumed etiology and histology 
(e.g., eosinophilic ulcer, oral traumatic granuloma, ulcerative eosino-
philic granuloma, and Riga-Fede’s disease).14-18 It develops rapidly in 
either sex and at any age and is believed to be secondary to trauma, 
particularly crush injury. Although the lesions frequently involve the 
lateral or dorsal portion of the tongue, they arise at all locations within 
the mouth.17,18 Most cases clinically present as ulcers; however, some are 
raised and exophytic.15

The surface of the traumatic ulcerative granulomas is typically 
covered by a fibrinopurulent exudate (Fig. 14.6).14-16,18 A dense mixed 
inflammatory infiltrate, rich in eosinophils, extends deep into the submu-

FIGURE 14.5  Inflammatory papillary hyperplasia of the palate.
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cosa and is intermingled with skeletal muscle fibers (e-Fig. 14.6). Other 
inflammatory cells include lymphocytes, macrophages, and neutrophils. 
Occasionally larger, atypical mononuclear cells are present (Fig. 14.7). 
These large cells frequently react with antibodies to CD30, a feature that 
led some to believe that these lesions were lymphoproliferative disorders 

FIGURE 14.6  A traumatic ulcerative granuloma.

FIGURE 14.7  Eosinophils with occasionally large lymphocytes seen in a traumatic ulcerative 
granuloma.
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(e-Fig. 14.7).19 Molecular studies have failed to reveal clonality through 
the analysis of both T-cell receptor and immunoglobulin genes.20 This, 
together with the benign behavior of these tumors, has led most to con-
clude that these are nonneoplastic, reactive lesions.

Because of their growth pattern and histologic features, traumatic 
eosinophilic granulomas must be distinguished from malignancies. Most 
often, anaplastic large cell lymphomas or Langerhans cell histiocytosis is 
considered in the differential diagnosis. Aside from the clinical presenta-
tions, these lesions can usually be distinguished by immunohistochemis-
try. The atypical mononuclear cells do not react with antibodies to S100 
protein or CD1a as would the neoplastic cells of Langerhans cell histio-
cytosis. They also do not react with antibodies to anaplastic lymphoma 
kinase (ALK1).

Gingival fibromatosis or hyperplasia can result from the use of 
certain drugs, including phenytoin, cyclosporine, and nifedipine.21,22 
These apparently reactive conditions develop within a few months of 
therapy with the inciting medication and may be related to individual 
patient’s dental hygiene. Clinically, the lesions begin with enlargement 
of the interdental papillae. These growths eventually become lobular and 
extend both labially and lingually. In advanced disease, teeth are often 
covered and displaced by the lesions. Histologically, the squamous epi-
thelium is hyperplastic, with some degree of keratosis and elongated rete 
pegs. Fibroblasts proliferate within the underlying connective tissue and 
produce abundant collagen.

Patients who receive allogeneic bone marrow transplants or, uncom-
monly, those who receive solid organ transplants or even blood transfu-
sions can develop graft-versus-host disease.23 Acute graft-versus-host 
disease develops within days to weeks of bone marrow transplantation. 
Clinically, patients present with variable amounts of erythema that can 
progress to a widespread blistering disease. The lesions progress histologi-
cally from focal basal cell vacuolar change to basal cell dyskeratosis to 
subepithelial cleft formation to the formation of bullae. A mononuclear 
perivascular infiltrate of variable degree is seen within the upper lamina 
propria and exocytosis is usually present, especially as the histologic 
changes worsen.

Chronic graft-versus-host disease develops in about half of adults 
and about 20% of children months to years after bone marrow trans-
plantation.23-25 Clinically, the lesions often appear similar to those of oral 
lichen planus with linear white stria or ulcers. Patients also typically are 
noted to have xerostomia. A lichenoid infiltrate of mononuclear cells 
is present with exocytosis, basal cell vacuolization, cell death, and, in 
worse cases, bullae (Fig. 14.8, e-Fig. 14.8). The seromucinous glands have 
prominent chronic inflammation, with degeneration and fibrosis. They are 
sometimes cystically dilated.

Other traumatic or iatrogenic lesions have also been reported. Some 
authors have shown that adipose tissue from the buccal pad can herniate 
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into the mouth with trauma and erroneously be diagnosed as a lipoma 
(traumatic pseudolipoma).26 Mucositis secondary to chemotherapy or 
radiation therapy is rarely biopsied and is instead usually diagnosed clini-
cally.27 It is associated with ulceration and nonspecific histologic features 
(see Chapter 4). Thermal injury of the mouth is common but rarely sam-
pled. The histology is similar to that seen with burns of other squamous-
covered surfaces and depends on the severity of the burn. Necrosis of 
the epithelial and subepithelial tissues can be seen with the formation of 
subepithelial bullae.

Infectious Disease

The mouth can be affected by a great variety of infectious diseases, espe-
cially in patients who, for one reason or another, are immunocompro-
mised. Infectious lesions may appear inflammatory or ulcerative. They can 
also mimic neoplastic masses or neoplastic intraepithelial proliferations 
(e.g., leukoplakia). Ancillary testing is usually helpful for identifying caus-
ative agents. The role of human papillomavirus in oral pathology is dis-
cussed in the chapters dealing with squamous neoplasia (Chapters 2–5).

Hairy leukoplakia secondary to infection due to Epstein-Barr 
virus (EBV) most frequently occurs in immunocompromised individuals; 
however, it can occasionally develop in patients who appear to be immu-
nocompetent.28-30 Clinically, these lesions are white, broad, and flat to 
slightly raised. The surface typically appears corrugated or “hairy.” While 
the lesions most often involve the lateral or ventral surfaces of the tongue, 

FIGURE 14.8  Chronic graft-versus-host disease with basal cell vacuolization and necrosis.
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they can develop anywhere within the mouth. Unlike infections second-
ary only to Candida (i.e., thrush), abrasion will not dislodge the plaque 
material.29

Histologically, the squamous epithelium is acanthotic with para-
keratosis (e-Fig. 14.9).29,30 Individual superficial squamous cells have 
optically clear cytoplasm with somewhat compressed, darkened nuclei 
(Fig. 14.9). Within these cells, the chromatin often appears marginated 
and intranuclear inclusions are commonly seen. The squamous epithelium 
is often not inflamed, and only mild chronic inflammation is present in 
the lamina propria. In situ hybridization for EBV-encoded RNA is help-
ful, as the affected squamous epithelium will contain virus. Staining for 
fungal or bacterial organisms may demonstrate secondary colonization of 
the superficial epithelium.

Other herpes viruses can infect the oral mucosa including the her-
pes simplex viruses (HSV-1 and HSV-2) and varicella zoster, as well 
as cytomegalovirus.31 Infections associated with simplex viruses and 
varicella cause painful vesicles that eventually ulcerate. Primary infec-
tions with HSV-1 manifest as a gingivostomatitis. Most reactivations in 
immunocompetent patients are labial, although intraoral recurrences also 
develop. Immunocompromised patients can have severe intraoral dis-
ease either at the time of primary infection or at the time of reactivation. 
The histology of these lesions is similar to that seen in other squamous 
epithelia. The mucosa will be eroded and ulcerated with a diffuse mixed 
inflammatory infiltrate. Telltale signs of herpes infection include single 
and multinucleated epithelial cells with Cowdry type A and B intranuclear 

FIGURE 14.9  The cytoplasm of the squamous cells in hairy leukoplakia will appear glassy.
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inclusions (Fig. 14.10).31 Ductal cells of the minor salivary glands can also 
be infected. Immunohistochemistry with antibodies to specific types of 
herpes viruses will confirm the diagnosis, if needed. The large intranuclear 
and intracytoplasmic inclusions of cytomegalovirus are typically found 
within lesional endothelial cells, as this virus does not usually infect squa-
mous epithelium (e-Fig. 14.10).31

The oral cavity can be involved in all stages of syphilis.32 Primary 
chancres measure between 1 and 2 cm in size and most often involve the 
lips, tongue, or gingiva. They may be painful due to secondary infection. 
The squamous epithelium will be eroded or atrophic and an underlying 
dense lymphoplasmacytic infiltrate is commonly present. An obliterative 
endarteritis and neuritis are sometimes seen with occasional granulomas 
and foci of necrosis (e-Figs. 14.11 and 14.12). Secondary syphilis devel-
ops 4 to 6 weeks after the primary lesion. Symptoms are nonspecific and 
include a fever with a generalized rash and lymphadenopathy. During this 
period, a white mucous patch or broad-based verrucal plaque (condyloma 
latum) can develop. Biopsy of these lesions will show epithelial hyperpla-
sia and keratosis, again with a subepithelial lymphoplasmacytic infiltrate 
and possible concomitant vasculitis and neuritis. With tertiary syphilis, 
nodular, ulcerative lesions or gumma sometimes develop on the mucous 
membranes. Healing of glossal gummas can lead to an atrophic glossitis, 
which is believed to be a risk factor for the development of squamous cell 
carcinoma.

As with other sites in the upper aerodigestive tract, the mouth can 
be infected by Mycobacterium tuberculosis.32 Lesions in the mouth are 

FIGURE 14.10  Characteristic intranuclear inclusions seen in lingual herpes.
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almost always associated with rapidly progressive pulmonary infections. 
Within the mouth, the middorsum of the tongue is the most commonly 
affected site. The histologic findings are somewhat nonspecific with 
ulceration of the surface, a mixed inflammatory infiltrate, and epithelioid 
granulomas. Necrosis is frequently not present and organisms are usually 
not identified even with the use of histochemical stains. Correct diag-
nosis hinges on the recognition of the patient’s concomitant pulmonary 
disease.

Although not commonly biopsied, the mouth is involved in lepro-
matous leprosy in more than 20% of cases.33,34 Changes are often both 
clinically and histologically nonspecific. Patients may have macules, 
papules, or fissures. Biopsies typically show nonspecific lymphoplasma-
cytic inflammation without granulomas or identifiable bacilli. Occasional 
histiocytic infiltrates or granulomas are rarely seen, which, when stained, 
will contain bacilli. It is interesting to note that these can sometimes be 
identified in clinically normal-appearing tissues by special stain (e.g., Fite 
stain). Tuberculoid or borderline leprosy may also involve the mouth.35

Candidiasis or thrush is the most common oral fungal infection. 
Patients with oral candidiasis are often immunocompromised; however, 
the disease has long been recognized in immunocompetent individuals, 
especially neonates and persons receiving antibiotic therapy.31 These 
lesions can present with a semiadherent, white, creamy plaque (pseu-
domembranous form), erythema (atrophic form), or leukoplakia (hyper-
plastic form). Pseudomembranes can usually be removed by brushing 
the lesion, leaving an erythematous, bleeding surface. The hyperplastic 
variety most often involves the buccal mucosa bilaterally. Histologically, 
candidiasis is usually characterized by a thickened, parakeratotic squa-
mous epithelium containing numerous pseudohyphae and yeast forms 
consistent with Candida (Fig. 14.11, e-Figs. 14.13 and 14.14).31 Some 
degree of epithelial infiltration with neutrophils is often seen but it is not 
universally present.

Other fungal diseases also involve the mouth, almost always in 
immunocompromised patients. Cryptococcus has been noted within the 
stromal tissues, with little accompanying inflammation.31 Oral histoplas-
mosis has been diagnosed with the yeast seen within large foamy macro-
phages in the stromal tissues.31 Paracoccidioidomycosis is uncommon in 
the United States but can be seen in patients from Mexico and Central 
or South America.36 It is a deep mycosis that, when presenting orally, is 
characterized by an erythematous, finely granular lesion with pinpoint 
hemorrhages. Some lesions have been noted to resemble mulberries. 
Histologically, these lesions have pseudoepitheliomatous hyperplasia 
with intraepithelial microabscesses, subepithelial granulomatous inflam-
mation, and numerous neutrophils and plasma cells. Yeast forms may be 
found within the microabscesses and multinucleated giant cells. Rarely, 
the “pilot wheel” form may be seen with numerous yeasts budding from a 
central organism.
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Noninfectious Inflammatory Conditions

The oral mucosa is frequently involved in noninfectious inflammatory 
conditions that present with nonspecific clinical features. Many lesions 
appear white, vesicular, or ulcerated. Vesicular or blistering lesions, when 
they involve the gingivae, often lead clinically to desquamative gingivitis 
(Table 14.2).37 Chronic disease leads to glossal fissuring or even to the 
so-called scrotal tongue. The histologic findings are also often nonspecific. 
For example, lichen planus shares many histologic features with chronic 
graft-versus-host disease and lupus erythematosus. A number of diseases 
present with either intraepithelial or subepithelial bullae or with caseat-
ing or noncaseating granulomatous inflammation (Table 14.3). Clinical 

FIGURE 14.11  Superficial infection of the tongue with Candida.

TABLE 14.2  Causes of Desquamative Gingivitis

Pemphigus (vulgaris, drug-induced, etc.)
Lichen planus

Bullous pemphigoid

Systemic or discoid lupus erythematosus

Erythema multiforme

Graft-versus-host disease

Herpes virus infections

Epidermolysis bullosa
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history and ancillary testing are often needed to make a specific diagnosis. 
Even with both, nonspecific diagnoses must sometimes be rendered.

Noncaseating granulomas can be found in many cases of Crohn’s 
disease and help to distinguish this idiopathic inflammatory bowel disease 
from other processes. Oral lesions associated with the disease include a 
number of entities and can sometimes precede the diagnosis of the inflam-
matory bowel disease.38,39 These lesions include aphthae, ulcers, swelling 
of the lips and cheeks, fissuring of the lips, gingivitis, erythema, and scal-
ing. Most disease involves either the lips or the buccal mucosa; the palate 
and tongue are rarely involved. Patients with secondary malabsorption 
develop atrophic glossitis secondary to iron, folate, or vitamin B12 defi-
ciency. Biopsy of the lesions can show nonspecific histologic features 
together with occasional noncaseating granulomas (e-Fig. 14.15).32 The 
latter are often located deeply and may not be seen on biopsy.

The term orofacial granulomatosis is used for lesions that clini-
cally and histologically resemble those seen in Crohn’s disease, while 
the patients lack evidence of inflammatory bowel disease (Fig. 14.12, 
e-Fig. 14.16).32,40 Other causes of granulomatous inflammation, such as 
sarcoidosis, mycobacterial or fungal infections, and foreign body reac-
tions, should also be excluded before this diagnosis is rendered. Orofacial 
granulomatosis is sometimes secondary to inciting food agents such as 
cinnamon and improves with their withdrawal. When limited to the 
lips, the lesions are termed as cheilitis granulomatosa (e-Fig. 14.17).41,42 
Patients with this disease are more frequently young women and present 
with episodic swelling of the lips. Melkersson-Rosenthal syndrome is 

TABLE 14.3  Oral Diseases with Granulomatous Inflammation

Infection
  Tuberculosis

  Leprosy

  Atypical mycobacterium

  Mycosis (although Candida is the cause of most oral mycoses, those that 
induce an actual granulomatous reaction are more likely to be atypical 
organisms, e.g., Histoplasma and Paracoccidioides)

  Syphilis

Crohn’s disease

Sarcoidosis

Wegener’s granulomatosis

Orofacial granulomatosis (granulomatous cheilitis and Melkersson-Rosenthal 
syndrome)

Foreign body reaction
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characterized by facial nerve palsy, a fissured tongue, and labial swell-
ing secondary to granulomatous inflammation.43,44 This disease is more 
frequently diagnosed in young women and typically shows broader symp-
tomatology than the originally described triad, with frequent swelling of 
the buccal mucosa, the gingiva, and even the eyelids.

Recurrent aphthous ulcers of the mouth are extremely common in 
some populations, especially in white, affluent women.45 Patients develop 
recurrent shallow, rounded ulcers at intervals generally ranging from days 
to months. Most are considered to be minor aphthae, are less than 5 mm 
in size, and typically present on the labial or buccal mucosa or on the floor 
of the mouth; however, larger aphthae can rarely develop as can numer-
ous coalescing aphthae. These lesions follow a benign course and clinical 
symptoms of more aggressive disease such as those seen with Behcet’s 
disease should not be present.

Aphthous ulcers show variable histologic features depending on 
when they are sampled.45 Prior to ulceration, lymphocytes migrate into the 
squamous epithelium and edema develops within both the keratinocytes 
and the stroma. Eventually, a vasculitis develops, primarily affecting small 
vessels and capillaries. Ulcerated lesions are covered by fibrinous exudates 
and characteristically have dense mixed inflammatory infiltrates with neu-
trophils, lymphocytes, and plasma cells (Fig. 14.13). Vasculitis is usually 
seen, predominantly affecting the smaller vessels.

Behcet’s disease typically presents with recurrent oral aphthous 
ulcers with other systemic manifestations, including genital ulcers and eye 
disease.46 Additional symptoms include skin lesions and vasculitis with 

FIGURE 14.12  Orofacial granulomatosis.
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thrombosis and resultant ischemia. The disease presents in both sexes at 
any age and most frequently comes to clinical attention when the patient 
is in his or her third decade of life. Frequently, the disease runs a chronic 
and unpredictable course, and most patients develop some chronic mor-
bidity, most often blindness. Men and those patients who were diagnosed 
at younger ages fare worse.46 Although large vessel vasculitis and thrombo-
sis are typical of the disease, Behcet’s disease is diagnosed clinically based 
on a myriad of symptoms. The histologic changes seen with the aphthous 
ulcers are nonspecific and similar to those described above.

Benign migratory stomatitis or geographic tongue is an odd inflam-
matory condition of the tongue that is typically painless.47-49 These lesions 
are usually multiple and variably sized. They grossly appear as well-
demarcated erythematous areas that are surrounded by a raised yellow-
white circinate border. They typically occur on the anterior two-thirds 
of the dorsum of the tongue; however, they can occur anywhere within 
the mouth (migratory stomatitis). Individual lesions heal, but new ones 
quickly develop in other areas. Although benign and usually only associ-
ated with minor sensitivity to some foods, these lesions can be troubling 
to patients, who may also have glossal fissuring.

Histologically, the squamous epithelium of geographic tongue 
appears atrophic at the center of the lesions with loss of filiform papil-
lae.49 A mixed inflammatory infiltrate is seen within the underlying lamina 
propria, with exocytosis of neutrophils and small microabscesses (e-Fig. 
14.18). At the periphery of the lesions and corresponding with the yellow-
white border, hyperkeratosis and acanthosis are seen.

FIGURE 14.13  An intense acute inflammatory infiltrate seen at the base of an aphthous 
ulcer.
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Erythema multiforme is an acute inflammatory disorder affecting 
the skin and mucous membranes.50,51 The disease can vary in severity and 
can range from a mild, self-limited cutaneous variant with little mucosal 
involvement to a severe variant with extensive mucocutaneous necrosis 
(Stevens-Johnson syndrome). It most commonly affects young, some-
times genetically predisposed individuals between the ages of 20 and 40 
years after an exposure to an exogenous trigger. Possible triggers include 
infectious agents, foods, drugs, or even other immune processes. The 
disease is usually self-limited, but recurrences develop in up to 25% of 
patients. Clinically, patients with erythema multiforme have macules or 
erythematous papules that often assume a targetoid appearance. Mucous 
membrane involvement includes macules, blisters, and ulcers. When the 
mouth is affected, the most severe disease is seen anteriorly and the lips 
are frequently cracked and crusted.

When the epithelium is intact, an interphase and spongiotic muco-
sitis is present, with basal cell vacuolization and necrosis (Fig. 14.14).50,51 
The lamina propria is typically edematous with a perivascular chronic 
lymphocytic infiltrate, intermixed with neutrophils and eosinophils. In 
more severe lesions, widespread basal cell necrosis produces bullous 
change (e-Figs. 14.19 and 14.20). Eventually, complete necrosis of the 
squamous epithelium may be present, raising the possibility of toxic epi-
dermal necrolysis.

Lichen planus is a frequently occurring mucosal chronic inflamma-
tory disorder that more commonly affects women and usually presents 
in a patient’s fourth or fifth decade of life.52,53 Lesions can vary signifi-

FIGURE 14.14  Erythema multiforme with an interphase chronic inflammatory infiltrate.
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cantly in clinical appearance. Most appear as linear, white keratotic stria 
(reticular), but erosive or bullous lesions also occur. These more severe 
lesions frequently involve the gingiva and are one of the causes of des-
quamative gingivitis. It is unclear if the disease is truly a complication of 
infectious disease, but it has been noted in association with hepatitis C 
infection.54,55 Many believe lichen planus carries an increased risk for the 
development of oral squamous cell carcinoma.56-58

Histologically, lichen planus is characterized by a band of chronic 
inflammatory cells within the superficial lamina propria that extends into 
the overlying squamous epithelium (Fig. 14.15).52,56 Civatte bodies (necrotic 
and dyskeratotic squamous cells) are usually present, and dissolution of the 
basal epithelium is typically seen (Fig. 14.16, e-Fig. 14.21). The epithelium 
itself may range from atrophic to acanthotic; parakeratosis or orthokerato-
sis is almost always present. Acanthotic epithelium is frequently associated 
with irregular, “sawtooth” rete ridges. Finally, a band of fibrin is often pres-
ent just beneath the basal squamous epithelium. For a definitive diagnosis, 
clinical and pathologic features are usually necessary.59

Within the upper aerodigestive tract, frequently within the mouth, 
some patients develop a mucositis characterized by a dense plasma cell 
infiltrate (mucinous membrane plasmacytosis or idiopathic lympho-
plasmacytic mucositis).60,61 The lesions typically not only appear cobble-
stone or warty but can also simply appear as thickenings and fissurings 
of the mucosa. Multiple areas within the upper aerodigestive tract are 
often involved, through either direct extension or multifocal involve-
ment. Patients are older and in most cases present during or after the fifth 
decade of life.

FIGURE 14.15  Lichen planus.
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Histologically, the squamous epithelium appears psoriasiform, with 
parakeratosis, elongation of the rete ridges, and suprapapillary thinning.60-62 
A diffuse plasma cell infiltrate is present within the underlying stroma, with 
intermixed lymphocytes and neutrophils (Fig. 14.17). Exocytosis is seen 
with rare aggregates of neutrophils within the epithelium (e-Fig. 14.22). 

FIGURE 14.16  Civatte bodies seen in a case of lichen planus.

FIGURE 14.17  A subepithelial plasma cell infiltrate seen with idiopathic lymphoplasma-
cytic mucositis.
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Immunohistochemistry should be performed with these lesions and will 
show polyclonal staining, excluding the diagnosis of extraosseous plasma-
cytoma.

The pemphigoids are immune-mediated subepithelial blistering 
diseases usually associated with autoantibodies to components of hemides-
mosomes.63,64 The mucous membranes are predominantly affected by cica-
tricial pemphigoid or mucous membrane pemphigoid. These diseases may 
actually include multiple entities, as patients present with lesions only in 
the mouth or with involvement of other mucosal surfaces, such as the 
conjunctivae or skin. Typical presenting symptoms include pain, bleeding, 
and peeling of the oral mucosa. Vesicles or bullae form anywhere within 
the mouth but are usually present within the gingivae, hard and soft pal-
ates, buccal mucosa, or tongue.65

Histologically, the lesions show junctional separation at the level 
of the basement membrane (Fig. 14.18, e-Fig. 14.23) (Table 14.4).63 
Eosinophils, lymphocytes, and neutrophils are seen within the vesicles 
and the lamina propria. Direct immunofluorescence of perilesional 
specimens will show linear deposits of IgG and C3 along the basement 
membrane (e-Fig. 14.24). Indirect immunofluorescence can be used to 
determine the amount of antibody in a patient. Immunofluorescence can 
also be used to exclude genetic defects of hemidesmosome proteins that 
also present with subepithelial vesicles (e.g., epidermolysis bullosa).

Pemphigus is a group of autoimmune diseases characterized by 
epithelial blistering most often secondary to autoantibodies to compo-
nents of desmosomes.64,66 Pemphigus vulgaris is the specific disease most 

FIGURE 14.18  Mucous membrane pemphigoid.
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commonly affecting the oral mucosa, likely because it is often secondary 
to antibodies to desmoglein 3, a protein preferentially expressed in 
the desmosomes of the oral squamous epithelium. Patients are older 
and there tend to be regional differences in presentation, suggesting 
a genetic basis for the disease. Some cases are related to neoplasia 
(frequently hematopoietic) or drug therapy (paraneoplastic pemphigus 
or drug-induced pemphigus).66,67 Patients present with vesiculobullous 
disease and ulcers of the oral and gingival mucosa. Other sites, such as 
the conjunctiva, genitals, esophagus, larynx, and skin, are also affected. 
Previously, the disease frequently led to death because of either dehy-
dration or secondary infection; however, current therapy allows many 
patients to achieve remission from their disease.

The various forms of pemphigus show slightly different histologic 
features. Pemphigus vulgaris is characterized by intraepithelial acantholysis 
and splitting, usually just above the basal layer of epithelial cells (Fig. 14.19) 
(Table 14.4). Acantholytic cells float within the blister. Ulceration with acute 
inflammation and a fibrinous exudate is typically present. The bullae often 
contain inflammatory cells including neutrophils, eosinophils, lymphocytes, 
and plasma cells that typically extend into the lamina propria (e-Fig. 14.25). 
By direct immunofluorescence, intercellular deposits of IgG and C3 can be 
seen (e-Fig. 14.26).27 Indirect immunofluorescence can be used to determine 
the antibody titer of the patient.

Oral lesions develop in patients with lupus erythematosus, both 
when they have systemic disease and when they have disease primarily 
limited to the skin.68 Clinically, the oral lesions vary considerably. Some 
patients present with white, plaquelike lesions, some with erythematous 

TABLE 14.4  Pemphigoid and Pemphigus of the Mouth

Pemphigoid Pemphigus

Most common variant 
to affect the mouth

Cicatricial pemphigoid 
or mucous membrane 
pemphigoid

Pemphigus vulgaris

Autoantibody Against component of 
hemidesmosome, 
usually against BP1 
or BP2

Against component of 
desmosome, usually 
IgG against DG3

Location of bullae Subepithelial Intraepithelial, 
usually above basal 
keratinocytes

Direct 
immunofluorescence

Linear IgG and C3 
along the basement 
membrane

Intercellular IgG 
and C3 within the 
squamous epithelium
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lesions, and some with vesicles or ulcers. Many patients have multiple 
lesions that show a combination of these features.

Biopsies of lupus erythematosus typically show parakeratosis or 
hyperkeratosis, frequently with “keratin plugging.”69 The epithelium is often 
hyperplastic with alternative areas of atrophy, thus forming irregular finger-
like or “sawtooth” rete ridges.70 A lymphoplasmacytic infiltrate is present 
within the lamina propria and extends into the epithelium (e-Fig. 14.27). 
Basal cell degeneration is usually seen, sometimes with subepithelial vesicle 
formation and subbasal fibrin deposition.68 The inflammatory infiltrate may 
be dense in the upper lamina propria and often extends deeply. In areas 
where the inflammatory infiltrate is less dense, a perivascular distribution is 
often noted (Fig. 14.20, e-Fig. 14.28). Edema can usually be seen within the 
lamina propria. Direct immunofluorescence will demonstrate a granular, 
subepithelial deposition of immunoglobulin and C3.71

While the clinical context is usually very helpful, some lesions may 
be hard to distinguish from lichen planus. Histologically, features support-
ive of a diagnosis of lupus include edema, subepithelial vesicle formation, 
a deep or perivascular inflammatory infiltrate, and keratin plugging.69,70 
Lichen planus is also much less likely to show subepithelial granular 
deposits of immunoglobulin or C3.71

Sjögren syndrome is a systemic autoimmune disease that pref-
erentially affects women.72 Patients present with dry eyes and mouth. 
Diagnostic testing for the disease includes the objective assessment of 
lacrimal activity (Schirmer test) and testing for autoantibodies (anti-SS-
A/Ro, anti-SS-B/La, antinuclear antibody, or IgM rheumatoid factor). 
Patients also frequently note the presence of swollen and tender salivary 

FIGURE 14.19  Intraepithelial bullae in a case of pemphigus vulgaris.
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glands. The diagnosis requires the presence of a number of clinical and 
pathologic features.72,73

The use of biopsy of the minor salivary glands for the diagnosis of 
Sjögren syndrome is somewhat controversial and studies have shown 
varying degrees of sensitivity and specificity for the test.73,74 Multiple 
salivary gland lobules should be present for the biopsy to be considered 
adequate.72,73 Polymorphous lymphocytes should be present as aggregates 
and may be either periductal (when primary) or perivascular (when sec-
ondary) (Fig. 14.21, e-Fig. 14.29). Current diagnostic systems, such as the 
Greenspan system, quantify the foci of lymphoid aggregates (defined as 
more than 50 lymphocytes).

Other inflammatory conditions affecting the mouth include systemic 
diseases that more frequently present in other regions of the upper aerodi-
gestive tract, such as sarcoidosis and Wegener’s granulomatosis.32,75 
Sarcoidosis is again a diagnosis of exclusion and other etiologies of non-
caseating granulomas should be excluded. The diagnosis of Wegener’s 
granulomatosis presents the same challenges that it does with samples 
from the sinonasal tract (see Chapter 13). Oral lesions associated with 
Wegener’s granulomatosis include swelling, ulcers, and palatal perfo-
ration. Rarely, a proliferative gingivitis can be seen characterized by a 
mottled, red and purple granular surface (strawberry gingivitis).32 The 
histologic triad of vasculitis, necrosis, and granulomatous inflammation 
though diagnostic is rarely seen. Foreign body reactions secondary to 
endogenous and exogenous materials such as amalgam filling and tooth-
paste are rarely encountered (Fig. 14.22, e-Fig. 14.30).32

FIGURE 14.20  A deep perivascular infiltrate can be seen with lupus erythematosus.
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Other Lesions

Oral focal mucinosis occurs in both men and women at any age.76 The 
lesions occur anywhere throughout the mouth and typically present as 
rounded papules of variable duration. Frequently, they are clinically 
believed to be traumatic fibromas. Microscopically, these lesions are 

FIGURE 14.21  A periductal lymphoid infiltrate is seen in a biopsy from a patient suspected 
to have Sjögren syndrome.

FIGURE 14.22  A foreign body reaction seen in an amalgam tattoo.
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characterized by well-circumscribed myxoid change within the stroma 
that can extend to and flatten the overlying squamous epithelium (Fig. 
14.23, e-Fig. 14.31).

Mucoceles appear clinically akin to oral focal mucinosis or trau-
matic fibromas, although they rarely are destructive. Histologically, they 
appear similar to those described in the sinonasal area (Chapter 13). A 
circumscribed mucinous lake is surrounded by a single layer of mucinous 
epithelium that is focally attenuated or even entirely lost (Fig. 14.24, 
e-Fig. 14.32). Chronic inflammation, fibrosis, and foreign body reaction 
surround the mucus. Low-grade mucoepidermoid carcinomas should be 
excluded through examination of the surrounding epithelium.

White sponge nevus is a soft, white spongy plaque that typically 
develops in the mouth, often bilaterally on the buccal mucosa, although 
anatomic sites throughout the body can be involved.77 Clinically, the 
lesions are often mistaken for leukoplakia. Histologically, there is 
squamous hyperplasia with hyperkeratosis. The suprabasal squamous 
cells are vacuolated and sometimes contain keratohyaline granules. 
These lesions are associated with mutations of the genes encoding 
CK4 and CK13.78,79

Leukoedema is yet another gray-white lesion of the mouth that 
should be distinguished from leukoplakia and lichen planus.80 Although 
its definitive etiology is not known, many believe it to be secondary to 
local irritation. The lesions preferably involve the buccal mucosa, occur 
at any age, and are more common in African Americans. Histologically, 
the squamous epithelium is thickened and parakeratosis may be seen. 

FIGURE 14.23  Oral focal mucinosis.
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The rete pegs are elongated and irregular. Intracellular edema was noted 
originally as a defining feature of this process.

Verruciform xanthomas are exophytic, rough lesions that are usu-
ally solitary and measure less than 2 cm in size (Fig. 14.25).81,82 They 
develop anywhere within the mouth and are most frequently noted to 

FIGURE 14.24  A small subepithelial mucocele of the lip.

FIGURE 14.25  Verruciform xanthoma.
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involve the gingiva, hard palate, or tongue. They may occur at any age 
and are frequently noted to have been present for extended periods of 
time. Neither sex is preferentially affected. Histologically, these lesions 
have a verrucoid, papillary, or nodular architecture. The squamous 
epithelium is typically thickened with keratosis and parakeratosis. 
Numerous foamy histiocytes are present immediately beneath the 
squamous epithelium within the connective tissue papillae. These may 
extend deeper into the lamina propria and are intermixed with other 
inflammatory cells.

Conclusion

Although this chapter reviews the most common nonneoplastic lesions 
sampled of the mouth, many of the various dermatologic and congeni-
tal lesions that rarely affect the mouth have gone undescribed. Readers 
should peruse more exhaustive dermatopathologic textbooks on these 
processes when they are needed.
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Nonneoplastic Lesions  
of the Larynx

The larynx is most often biopsied because of suspicion of malignancy. 
Many biopsies will be diagnosed as conventional squamous cell car-
cinomas; however, many nonneoplastic pathologies can also involve 
the larynx (Table 15.1). This chapter reviews the various infectious and 
inflammatory processes that can involve the larynx, as well as nonneo-
plastic polyps and cysts.

Contact Ulcer

Contact ulcer or laryngeal granuloma is a relatively common lesion that 
typically involves the posterior portion of one or both sides of the larynx. 
The descriptor “contact” emphasizes the traumatic etiology for most of 
the lesions, which includes, but is not limited to, endotracheal intuba-
tion, acid reflux (peptic contact ulcer), and vocal cord abuse related 
to shouting, coughing, etc.1-6 Patients tend to be older than 30 years 
and most are men. Most patients present with hoarseness and may be 
noted to have low-pitched voices and frequent coughing. Occasionally, 
patients may present with severe pain. The posterior vocal cords are 
usually ulcerated; however, some lesions can have a marked nodular or 
polypoid appearance simulating neoplasia.2,5,6 Although the epithelium 
is frequently ulcerated and covered with a fibrinous exudate (Fig. 15.1, 
e-Fig. 15.1), lesions can be covered by a proliferative epithelium that 
resembles pseudoepitheliomatous hyperplasia. Abundant granulation tis-
sue is seen either at the ulcer site or immediately beneath the squamous 
epithelium and comprises the bulk of the lesion (Fig. 15.2, e-Fig. 15.2). 
Occasionally, atypical stromal cells may be seen; however, stromal 
mitotic figures are rare (e-Fig. 15.3).6 The granulation tissue is composed 
of numerous capillaries and a mixed inflammatory infiltrate. It should not 
have the lobular growth pattern typical of lobular capillary hemangiomas 
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that are found in the mouth and sinonasal area. Indeed, true lobular cap-
illary hemangiomas or pyogenic granulomas of the larynx either do not 
occur or are extremely rare.7

Foreign Body Reaction

Foreign body reactions within the larynx are most often iatrogenic.5,8-11 
The most extensively studied reaction is that secondary to Teflon injec-
tion.5,8,11 Teflon, or polytetrafluoroethylene, is a synthetic substance that 
can be injected into a paralyzed vocal cord to restore glottic competence. 
In general, this induces a localized foreign body giant cell reaction that 
is walled off by fibrous tissue. Occasionally, the material may infiltrate 

TABLE 15.1  Nonneoplastic Diseases of the Larynx

Traumatic
  Contact ulcer

  Vocal cord polyps

Infectious

  Fungal

  Mycobacterial

  Bacterial

Autoimmune

  Rheumatoid arthritis

  Systemic lupus erythematosus

  Relapsing polychondritis

  Sjögren’s syndrome

  Wegener’s granulomatosis

  Crohn’s disease

  Vesiculobullous disease

Deposition

  Gout

  Amyloid

Other

  Cysts (laryngocele, saccular cysts, and ductal cysts)

  Foreign body reactions (e.g., Teflon)

  Sarcoidosis

  Eosinophilic angiocentric fibrosis

  Involvement in tracheopathia osteoplastica

  Hamartoma
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into the surrounding tissues. The resultant foreign body reaction may 
form a mass that bulges into the larynx. Histologically, clusters and 
sheets of multinucleated foreign body–type giant cells that contain bire-
fringent clear material are present with intermixed chronic inflammation 
and fibrosis (Fig. 15.3, e-Figs. 15.4 and 15.5). Other materials, including 

FIGURE 15.1  A contact ulcer with eroded epithelium and a fibrinous exudate.

FIGURE 15.2  Abundant chronic inflammation can be seen within the stroma of a 
contact ulcer.
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silicone, Gore-Tex, and titanium, may be used for vocal cord medializa-
tion.9,10 These foreign materials are generally not absorbed and induce 
surrounding fibrosis and chronic inflammation with a variable foreign 
body reaction.

Infectious Diseases

The larynx may be infected by a great host of organisms that more com-
monly involve the lungs or sinonasal area. Many of these entities present as 
mass lesions and an infectious etiology is often unsuspected. Pathologists, 
however, should be well aware of these lesions, as the correct diagnosis 
can spare a patient unnecessary treatment.

Tuberculosis

Patients with long-standing tuberculosis are frequently noted to have 
laryngeal involvement in advanced disease.12 Since the advent of effec-
tive antituberculosis treatments, laryngeal involvement has only seldom 
been reported and, when reported, it has been described as a mimic 
of laryngeal carcinoma.12-16 As such, patients are older, usually in their 
fifth or sixth decade of life, and typically present with hoarseness and 
a solitary laryngeal mass that frequently involves the vocal cords. Only 
rarely do patients have more developed pulmonary symptoms (although 
pulmonary disease may be present). Grossly, the lesions are sometimes 
ulcerated and can appear granular and nodular. Laryngeal disease shares  

FIGURE 15.3  Foreign body giant cells with foreign material are observed in this reaction 
to Teflon.
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the histologic features of tuberculosis found elsewhere, with caseat-
ing granulomatous inflammation and Langhans giant cells (Fig. 15.4, 
e-Fig. 15.6).15 Histochemical and immunohistochemical staining for acid-
fast bacilli can sometimes be helpful for distinguishing this disease from 
other granulomatous diseases of the laynx. (Table 15.2).

FIGURE 15.4  Laryngeal tuberculosis appears similar to tuberculosis seen at other sites in 
the body with necrotizing granulomatous inflammation.

TABLE 15.2  Granulomatous Diseases of the Larynx

Tuberculosis
Leprosy

Histoplasmosis

Blastomycosis

Coccidiomycosis

Candidiasis

Rhinoscleroma

Sarcoidosis

Wegener’s granulomatosis

Foreign body reactions (e.g., Teflon)

Amyloidosis

Necrobiosis (e.g., rheumatoid nodules)

Crohn’s disease
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Leprosy

The larynx is the second most common site in the head and neck after the 
sinonasal area to be affected by leprosy.15 Within the larynx, the lesions 
are painless and develop supraglottically and then progress to the glottis. 
The lesions may appear nodular and ulcerated, and infection can eventu-
ally lead to laryngeal stenosis. Histologically, the process is similar to that 
noted in the nasal area and is usually composed of a mixture of chronic 
inflammatory cells and large, foamy macrophages. Mycobacterium leprae 
(Hansen’s bacillus) may be identified by histochemical staining for acid-
fast bacilli.

Fungal Infections

Fungal infections of the larynx are uncommon, are frequently associated 
with widespread disease, and are most often found in immunocompro-
mised patients. Laryngeal histoplasmosis may present as either multiple 
nodular or ulcerated lesions.15,17 These lesions may also appear somewhat 
granular and verrucoid. Patients frequently have involvement of the vocal 
cords with concomitant disease within the mouth.17 The microscopic 
appearance is variable. A mixture of acute and chronic inflammation 
is usually present with numerous large macrophages with abundant 
granular cytoplasm. Some cases may have well-formed caseating granu-
lomatous inflammation and others may be devoid of granulomata. The 
overlying epithelium is often ulcerated; however, marked pseudoepithe-
liomatous hyperplasia may be present and should not be confused with 
squamous cell carcinoma. Although the organisms can frequently be 
seen on routine hematoxylin and eosin (H&E)–stained material, silver 
or periodic acid–Schiff (PAS) staining can also be used to highlight their 
presence (Fig. 15.5, e-Fig. 15.7).

Extrapulmonary involvement in blastomycosis is common. When 
it affects the larynx, patients typically present with hoarseness, with or 
without coexistent pulmonary or cutaneous lesions.15,18,19 Laryngeal blas-
tomycosis is typically described as erythematous, irregular, and granular 
lesions that may also appear verrucoid. Histologically, these lesions are 
characterized by pseudoepitheliomatous hyperplasia with mixed acute 
and chronic inflammation. Langhans giant cells are usually seen, together 
with intraepithelial microabscesses and granulomata, some of which may 
be suppurative (Fig. 15.6). The causative organism, Blastomyces derma-
titidis, can usually be identified with H&E-stained material or with silver 
or PAS stain. It characteristically demonstrates broad-based budding 
(e-Figs. 15.8 and 15.9).

Rarely, Coccidioides immitis can involve the larynx.20,21 Patients with 
laryngeal infection almost always have coexistent pulmonary disease. For 
an unknown reason, most reported cases have affected blacks. Patients 
typically present with hoarseness and a sore throat. Grossly, the lesions 
most often involve the cords and typically appear granular and nodular. 
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Frequently, the differential diagnosis includes squamous cell carcinoma or 
tuberculosis. Histologically, pseudoepitheliomatous hyperplasia is often 
seen with mixed inflammation and giant cells, with or without well-formed 
granulomata. The characteristic spherules and endospores of the organisms 
can be seen both by conventional H&E stain and by silver or PAS stain.

FIGURE 15.5  Intracellular organisms consistent with Histoplasma are seen in this case of 
laryngeal infection.

FIGURE 15.6  This case of laryngeal blastomycosis has numerous suppurative granulomata.
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Other fungal organisms may also involve the larynx, and infections 
secondary to Cryptococcus neoformans, Candida albicans, Aspergillus 
spp., Rhinosporidium seeberi, and Paracoccidioides spp. have been 
reported (Fig. 15.7, e-Fig. 15.10).22-26 Each of these may be seen in immu-
nocompromised patients with or without more widespread disease. 
Occasionally, they may present in apparently immunocompetent patients 
without evidence of disease elsewhere. Patients typically present with 
hoarseness and have granular and sometimes exophytic lesions involving 
the larynx. As with other fungal infections, pseudoepitheliomatous hyper-
plasia is often present (e-Fig. 15.11). A mixed inflammatory infiltrate is 
typically seen, which can involve the epithelium. Fungal organisms may 
be identified on routine and special stains. A mucicarmine stain can be 
used to highlight the capsule of C. neoformans (e-Fig. 15.12).

Bacterial Infections

Bacterial infection of the supraglottic larynx and hypopharynx is now rare, 
thanks to vaccination for Haemophilus influenzae and Corynebacterium 
diphtheriae.27,28 Patients with infection due to H. influenzae typically 
present with fever and difficulty in breathing. Abundant edema is seen 
within the supraglottic larynx, especially involving the epiglottis.28 Tissue 
is rarely reviewed histologically but will show abundant acute inflamma-
tion. Patients with diphtheria have ulceration of the oral cavity, pharynx, 
and larynx with pseudomembrane formation. Histologically, the pseu-
domembranes contain fibrin, neutrophils, cell debris, and bacteria. The 
underlying stromal tissues are edematous with acute inflammation.27

FIGURE 15.7  Surface erosion with numerous pseudohyphae is seen in this case of 
laryngeal candidiasis.
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Secondary and tertiary syphilis can rarely involve the larynx.15,23 
Secondary syphilis is characterized by maculopapular erythema or 
condyloma latum. Histologically, secondary syphilis is characterized 
by a thinned epithelium or, conversely, epithelial hyperplasia (condy-
loma latum) with a dense lymphoplasmacytic infiltrate, sometimes with 
granulomas. Tertiary syphilis is characterized by gummas, destructive and 
painless necrotic lesions. Histologically, these are characterized by necro-
tizing granulomatous inflammation. A lymphoplasmacytic vasculitis may 
be noted in both secondary and tertiary forms of the disease. Spirochetes 
may be identified in earlier lesions with silver stains (Warthin-Starry, 
Dieterle, etc.).

The larynx is rarely be involved in rhinoscleroma secondary to 
infection by Klebsiella rhinoscleromatis.15,29,30 Patients usually also have 
sinonasal disease; however, isolated laryngeal infection has been reported. 
The histologic features are similar to those of the sinonasal area (described 
in Chapter 13) and the disease is thought to proceed through exudative, 
proliferative, and sclerotic phases.

Rare cases of laryngeal infection secondary to Actinomyces have 
been reported.15,31 Histologically, these lesions characteristically have sulfur 
granules (basophilic clusters of bacteria with a peripheral, more eosino-
philic zone of radiating filaments) surrounded by acute inflammation and 
granulation tissue.

Sarcoidosis

Between 1% and 5% of patients with sarcoidosis will have symptom-
atic involvement of their larynges.15,32,33 Rarely, the larynx may be the 
solely involved structure. Clinically, the supraglottic larynx is most fre-
quently affected and the lesions may appear edematous, granular, or 
even nodular.33 The histologic features are classic for sarcoidosis, with 
numerous noncaseating granulomata with occasional Schaumann or 
asteroid bodies (Fig. 15.8, e-Figs. 15.13 and 15.14). Some have noted that 
a lymphoid infiltrate is more prominent with sarcoidosis of the larynx.32 
Although central punctate necrosis may be seen, more extensive necrosis 
should lead one to favor an infectious etiology. A vasculitis should not 
be seen with sarcoidosis and, if identified, should lead one to consider 
Wegener’s granulomatosis.

Autoimmune Diseases

Systemic autoimmune diseases, such as rheumatoid arthritis and systemic 
lupus erythematosus, can involve the larynx, as can autoimmune diseases 
that primarily affect mucosa and skin. While involvement of the larynx 
usually only occurs in well-developed disease, it can sometimes represent 
the initial presentation of the disease. Because such cases are rare, other 
diseases are usually suspected clinically.
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Rheumatoid Arthritis and Rheumatoid Nodules

Up to one-quarter of patients with rheumatoid arthritis have involve-
ment of the larynx and a characteristic synovitis can be demonstrated 
in biopsy specimens of the cricothyroid and cricoarytenoid joints.34 
Rheumatoid nodules may involve the larynx, and it is these lesions 
that are most likely to be sampled by biopsy.35 Nodules may develop 
throughout the larynx and symptoms depend on their location. These 
lesions have the typical appearance of necrobiotic collagen nodules 
with central fibrinoid necrosis surrounded by palisading histiocytes with 
some lymphocytes and occasional multinucleated giant cells (Fig. 15.9, 
e-Figs. 15.15 and 15.16). Rheumatoid nodules may also be seen in 
patients who have other autoimmune diseases such as systemic lupus 
erythematosus.36

Wegener’s Granulomatosis

Wegener’s granulomatosis involves the upper or lower respiratory tract, 
and the laryngeal disease occurs in up to 25% of affected patients.5,15,37,38 
Laryngeal involvement may progress to subglottic stenosis.38 The histolog-
ic features are similar to those seen elsewhere and are discussed in depth 
in the chapter discussing nonneoplastic disease of the nose and paranasal 
sinuses (Chapter 13). Although necrosis, vasculitis, and granulomata are 
considered diagnostic of the disease, the three are seldom seen together 
in biopsy specimens.37 In fact, many cases will show only nonspecific 
acute and chronic inflammation. Testing for antineutrophil cytoplasmic 

FIGURE 15.8  Laryngeal sarcoidosis appears similar to sarcoidosis seen at other sites in 
the body, with numerous noncaseating granulomata.
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antibodies (ANCA) may be especially helpful for arriving at the correct 
diagnosis, as cytoplasmic (c-ANCA) staining correlates well with a diag-
nosis of Wegener’s granulomatosis.39

Relapsing Polychondritis

Relapsing polychondritis is a rheumatic disease that is characterized by 
episodic and progressive inflammation of the cartilage.40,41 It may involve 
multiple structures throughout the body but most frequently affects the 
external ear, joints, eye, respiratory tract, nose, and inner ear. Patients typ-
ically present with bilateral, erythematous swellings and can have a vari-
able clinical course. Attacks may be severe and may last up to a month, 
with eventual collapse of the involved cartilage. Involvement of the laryn-
geal cartilages and the epiglottis can lead to severe airway compromise, 
as the cartilaginous support of the airway fails. The diagnosis of relapsing 
polychondritis is generally based on clinical criteria; however, histologic 
findings are also often a requirement. Histologically, the cartilage usually 
shows a loss of basophilia or metachromasia with perichondrial acute 
and chronic inflammation (Fig. 15.10).40,41 Cartilage destruction and its 
replacement by fibrous tissue are also seen. Although the histologic fea-
tures are somewhat specific, one should keep in mind that this is not a 
diagnosis that should be made out of the correct clinical context.

Other Autoimmune Diseases

A number of other autoimmune diseases affect the larynx. As mentioned 
above, systemic lupus erythematosus can be associated with laryngeal 

FIGURE 15.9  A subepithelial necrobiotic collagen nodule was seen in this patient with 
long-standing rheumatoid arthritis.
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rheumatoid nodules. Diffuse acute and chronic inflammation may also 
be seen with hematoxylin bodies and lupus erythematosus cells and, 
although less common, a vasculitis with fibrinoid necrosis may also be 
seen.23,42 Sjögren’s syndrome may also involve the larynx and, as with 
lupus, can be associated with rheumatoid nodules.43,44 The disease may 
also be associated with more conventional-appearing vocal cord polyps, 
possibly secondary to a lack of secretion. An intense infiltrate composed 
of lymphocytes and plasma cells can also be seen with the disease. 
Bullous pemphigoid and pemphigus vulgaris may both involve the lar-
ynx.23,45,46 The histologic features are similar to those in the mouth and are 
discussed in the previous chapter. Finally, Crohn’s disease rarely involves 
the upper aerodigestive tract and larynx.47 It is histologically characterized 
by nonspecific chronic inflammation. Rarely, noncaseating granulomata 
may be seen.

Gouty Tophi

Patients with long-term hyperuricemia eventually develop soft tissue 
deposits of crystallized uric acid. Rarely, these have been reported in 
the larynx.48-50 Patients typically complain of hoarseness and dysphagia 
and are noted clinically to have mass lesions, often involving the cords; 
limited mobility is also usually noted. Histologically, pseudoepithelio-
matous hyperplasia may be present overlying deposits of an amorphous 
negatively birefringent crystalline material that is surrounded by a foreign 
body–type reaction (Fig. 15.11, e-Fig. 15.17).

FIGURE 15.10  A fragment of necrotic cartilage is seen in this biopsy of the epiglottis in a 
patient with relapsing polychondritis.
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Eosinophilic Angiocentric Fibrosis

Eosinophilic angiocentric fibrosis can involve the larynx and rare cases 
have been reported to cause breathing difficulties.51 Similar to the cases 
in the nasal cavities or paranasal sinuses, these lesions have abundant 
fibrosis that appears to wrap around small blood vessels (see Chapter 13). 
Numerous eosinophils are seen with occasional lymphocytes. Recently, it 
has been suggested that this is an IgG4-related sclerosing disease.52

Vocal Cord Polyps

Vocal cord polyps or singer’s nodules occur equally in men and women 
and can be found at any age (some have noted these lesions to be more 
common in men).53-55 The patients present with hoarseness and often 
are noted to have abused their voices. Polyps are usually unilateral and 
are located on the anterior third of the vocal cord. They are generally 
small and less than 5 mm in size. Histologically, the overlying squamous 
epithelium is most often intact and smooth. Occasionally, it may appear 
hyperplastic or atrophic. The underlying stroma is paucicellular because 
of edema or, less commonly, fibrin deposition (Figs. 15.12 and 15.13, 
e-Figs. 15.18 and 15.19). Rarely, the stroma may appear hyaline or myx-
oid (e-Fig. 15.20).53 Dilated vessels are frequently seen. A mild amount 
of chronic inflammation is often present and hemosiderin-laden macro-
phages may be seen. Occasional cases have been noted to have atypical 
stromal cells.5

FIGURE 15.11  Deposited material can be seen with most gouty tophi.
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Vocal cord nodules are histologically similar to vocal cord polyps; 
however, they tend to be bilateral and occur slightly more posteriorly at 
the border of the anterior and middle third of the vocal cord.53 Reinke’s 
edema may be either unilateral or bilateral and is usually described as a 
sessile swelling.53 Both lesions share the histologic features that are typical 
of vocal cord polyps.

FIGURE 15.12  Stromal edema is commonly seen with vocal cord polyps.

FIGURE 15.13  Some vocal cord polyps will have fibrinous material within their stroma.
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Nonneoplastic Cysts

Nonneoplastic cysts of the larynx include laryngoceles, saccular cysts, 
and ductal cysts.56-59 Oncocytic cystadenomas of the larynx do also 
occur  and  were discussed in Chapter 6; however, they may simply rep-
resent one end of the spectrum of ductal cysts. Although laryngoceles 
and saccular cysts have a similar histology, they occur in slightly different 
clinical situations.

Laryngoceles are cystic dilatations of the saccule of Morgagni.56,58 
They communicate with the larynx and are air filled. Some laryngoceles 
are internal and, as such, are limited to the larynx.58 These extend from the 
saccule posterosuperiorly into the area of the false cord and aryepiglottic 
fold. External laryngoceles extend through the opening in the thyrohyoid 
membrane into the soft tissues of the neck.58 Laryngoceles are less com-
mon than saccular cysts and develop in either sex at any age. Patients pres-
ent with hoarseness or cough and, when the lesion extends into the neck, 
a mass. Interestingly, enlarged saccules can frequently be demonstrated 
in patients who play breath-powered musical instruments. Histologically, 
laryngoceles are lined by a columnar, ciliated epithelium and may be sur-
rounded by chronic inflammation (Fig. 15.14, e-Figs. 15.21 and 15.22). 
Focally, the epithelium can appear more oncocytic (Fig. 15.15).

Saccular cysts also occur at the laryngeal saccule; however, they do 
not communicate with the larynx and are filled with mucin.57,58 Saccular 
cysts are either lateral and extend posterosuperiorly into the false cord and 
aryepiglottic fold or are anterior and extend medially and posteriorly and 
thus protrude into the laryngeal lumen. Lateral saccular cysts may also 

FIGURE 15.14  Laryngoceles have fibrous walls with some degree of chronic inflammation.
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extend through the thyrohyoid membrane. Like laryngoceles, saccular 
cysts can occur at any age and may even be congenital. The cysts are gen-
erally lined by a ciliated, columnar epithelium that may have squamous or 
oncocytic metaplasia (Fig. 15.16, e-Fig. 15.23).

Ductal cysts occur throughout the larynx and are thought to 
result from the retention of mucus within the ducts of the submucosal 

FIGURE 15.15  Some laryngoceles have more oncocytic-appearing epithelium.

FIGURE 15.16  This saccular cyst is filled with mucus and lined by an oncocytic epithelium.
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seromucinous glands.57,59 These cysts are much more common than 
saccular cysts. They are lined by a columnar or cuboidal mucinous 
epithelium that can have squamous or oncocytic metaplasia. As these 
frequently involve the supraglottic larynx, they are often associated 
with tonsillar tissue.59

Amyloid Deposition

Amyloid deposition within the larynx may be localized or secondary to 
systemic disease.60-66 It may be the result of a familial condition, a primary 
disorder, or secondary to an underlying disease state or tumor. In the 
upper aerodigestive tract, amyloid deposits may be associated with plas-
macytomas, especially when they are found in the nasopharynx.64 Patients 
vary widely in age, with the mean age at presentation in the fourth or fifth 
decade of life. Laryngeal amyloidosis is usually a localized phenomenon 
and is composed of amyloid light chain.61-63,66 Patients typically present 
with progressive hoarseness. The lesions are usually supraglottic or trans-
glottic and range from firm, elevated, smooth lesions to polypoid masslike 
lesions that have a tan-yellow to red-gray cut surface. Histologically, these 
lesions characteristically have abundant amorphous eosinophilic material 
that is deposited extracellularly (Fig. 15.17, e-Figs. 15.24 and 15.25). The 
material may show a more periglandular or perivascular deposition.63,66 
Scattered lymphocytes and plasma cells are often noted with occasional 
macrophages and rare giant cells. Congo red or methyl violet histochemi-
cal staining can be used to confirm the diagnosis of amyloid (e-Fig. 15.26). 

FIGURE 15.17  Amorphous eosinophilic material can be seen adjacent to seromucinous 
glands in this case of laryngeal amyloidosis.
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Light-chain restriction can sometimes be demonstrated in the plasma cell 
population and predicts recurrent disease.66 The diagnosis should obvi-
ously instigate further workup for systemic causes of amyloid deposition.

Laryngeal Involvement in Tracheopathia  
Osteoplastica

Tracheopathia osteoplastica is a bizarre condition that most commonly 
affects men over 50 years of age.67,68 The etiology of this condition is not 
understood and some believe it to be the result of ecchondrosis and exos-
tosis from the cartilage rings, while others believe that it represents a meta-
plastic condition. Patients may present with hemoptysis, cough, hoarseness, 
or wheezing. The mucosa has a cobblestone appearance, as hard, irregular 
nodules project into the laryngeal and tracheal lumina. Histologically, 
islands of hyaline cartilage and lamellar bone are present immediately 
beneath the epithelium. These lesions are actually interconnected by fibrous 
tissue and form a ring that entirely encircles the lumina. The overlying 
epithelium usually shows squamous metaplasia and may be ulcerated.

Subglottic Stenosis

Subglottic laryngeal stenosis is most often acquired; however, occasional 
cases may be congenital.5,69-71 Causes include trauma, prolonged intuba-
tion, burns, surgery, radiotherapy, infection, autoimmune disease, neo-
plasia, sarcoidosis, amyloidosis, and, possibly, gastroesophageal reflux.5 

FIGURE 15.18  Subglottic stenosis characteristically has nonspecific histologic features 
with fibrosis and chronic inflammation.
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Some cases, however, are considered to be idiopathic. All age groups and 
both sexes may be affected. Patients usually have difficulty in breathing, 
and children may be noted to have feeding abnormalities or abnormal 
crying. The larynx will appear markedly narrowed. This narrowing may be 
asymmetric and can give the impression of a mass lesion.5 Histologically, 
sections usually show a nonspecific fibrosis with dense eosinophilic col-
lagen, fibroblasts, and variable chronic inflammatory infiltrate (Fig. 15.18, 
e-Fig. 15.27). Clinical history may be helpful for determining the etiology 
of the disease.

Laryngeal Hamartoma

Hamartomas of the larynx are extremely rare.72 They appear somewhat 
reminiscent of respiratory epithelial adenomatoid hamartomas of the 
nasal cavity, with a disorganized proliferation of respiratory epithelium, 
seromucinous glands, smooth muscle, and cartilage (see Chapter 13).
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Pathology of the Ear

Like the sinonasal tract, the ear has a rather complicated anatomy with 
multiple types of epithelium, adnexa, and close proximity to disparate 
structures. The different portions of the ear are affected by both similar 
and diverse pathologic processes. The auricle is covered by skin and is 
extensively sun exposed. Not surprisingly, it frequently develops cutane-
ous malignancies. The inner and the middle ear are affected by many of 
the same malignancies that affect the upper aerodigestive tract. In addi-
tion, distinct neoplasms such as middle ear adenoma and the so-called 
endolymphatic sac tumor are unique to these structures. This chapter 
discusses both the nonneoplastic and the neoplastic diseases of the ear.

Nonneoplastic Disease

Nonneoplastic diseases of the ear are more common than the actual neo-
plasia; however, they are infrequently sampled and thus seldom seen by 
pathologists. While the infectious lesions are by far the most frequent of 
the nonneoplastic conditions, it is most important that pathologists recog-
nize the lesions of the ear that form masses and mimic neoplasms. Some 
of these disease processes are specific to the ear, such as chondroderma-
titis nodularis chronica helicis.

Congenital Abnormalities and Choristomas

Congenital abnormalities of the ear usually present in childhood. 
Accessory tragi arise from remnants of the first branchial cleft.1 These 
pedunculated lesions are typically less than 1 cm in size and most often 
are located just anterior to the true tragus. The lesions are either solitary 
or multiple and are sometimes bilateral. While they are generally not asso-
ciated with other congenital abnormalities, some patients are also found 
to have midline abnormalities such as cleft lip or palate. Histologically, 
accessory tragi have all the components of the normal external ear. They 
are covered by a stratified squamous epithelium and the underlying dermis 

10630_ch16_p411-452.indd   411 27/04/12   1:42 PM



412  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

is replete with appendages (Fig. 16.1, e-Fig. 16.1).1 The stroma contains 
fibroadipose tissue and mature hyaline cartilage.

Other anomalies of the first branchial cleft include cysts, sinuses, 
and fistulas.2 Each usually occurs anterior to the tragus, similar to an 
accessory tragus; however, their locations vary much more widely. Indeed, 
these lesions frequently involve the parotid gland and can be confused 
clinically with parotid tumors. Sinuses and fistulas often drain into the 
external ear canal or even into the middle ear. First branchial cleft cysts, 
sinuses, or fistulas are akin to other branchial cleft abnormalities and are 
lined by ciliated columnar or stratified squamous epithelium surrounded 
by adnexal structures and lymphoid tissue.2 Unlike other branchial cleft 
abnormalities, first branchial cleft cysts sometimes contain cartilage. 
These remnants are frequently infected at the time of their discovery and 
the epithelium is sometimes denuded or necrotic; abundant acute inflam-
mation will then be present.

Both glial and salivary gland choristomas are found in the middle 
ear.3-9 It has been noted by some that true glial choristomas may actu-
ally be very rare at these sites and that most reported glial choristomas 
actually represent either encephaloceles or extruded brain tissue pre-
senting as a middle ear lesion after other local disease processes such 
as cholesteatomas have led to the destruction of intervening temporal 
bone.3 Choristomas present in the middle ear behind an intact tympanic 
membrane and are histologically composed of either glial tissue or sali-
vary gland tissue. The glial choristomas are predominantly composed of 
astrocytes and neurofibrils.3,8 Salivary gland choristomas have a mixture 

FIGURE 16.1  An accessory tragus.
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of mucinous and serous glands with ducts (Fig. 16.2).6,7,9 Some amount of 
adipose tissue is often noted.

Congenital cholesteatomas resemble their acquired counterparts 
described below.10-14 They present in patients who are younger than those 
presenting with acquired cholesteatomas and are much less common, 
representing less than 5% of cholesteatomas. An intact tympanic mem-
brane is usually but not universally present. The lesions are discovered 
incidentally either during otologic examination or because of unilateral 
hearing loss. Some believe that these lesions develop from epidermoid 
remnants found in the middle ear. Regardless, they are histologically iden-
tical to acquired cholesteatomas and samples are composed of fragments 
of stratified squamous epithelium and keratin. A foreign body reaction is 
sometimes seen.

Infectious Disease

Infections of the external and the middle ear are relatively common, but 
histologic sampling is rarely performed. They can be caused by a variety 
of organisms including viruses, bacteria, and fungi. Most disease is self-
limited, although severe life-threatening infections sometimes develop, 
especially in immunocompromised patients.

Abscesses or furuncles of the external ear are usually associated 
with sebaceous glands and hair follicles and thus present within the auri-
cle or outer canal.15,16 These are red, inflamed nodules that may be exqui-
sitely painful. Although they are most often secondary to infection due to 
Staphylococcus aureus, a number of bacteria can be linked etiologically 

FIGURE 16.2  Salivary gland choristoma found in a middle ear biopsy of a cholesteatoma.
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to these pustules. Histologically, pockets of neutrophils and debris are 
surrounded by abundant acute and chronic inflammation, typically with 
some degree of fibrosis and granulomatous inflammation. Involved pilo-
sebaceous units are usually seen.

Otitis externa, both benign and “malignant,” is most often caused 
by infection due to Pseudomonas aeruginosa.15,17-19 Both forms of the 
disease represent variants of cellulitis. The benign or more common form 
develops most often in the lateral portion of the external auditory canal 
and may be secondary to predisposing factors such as local trauma and 
disruption of the ceruminal barrier. The disease develops most often in 
tropical climates and in humid weather. Swimming is a risk factor for 
the development of the disease. The “malignant” or necrotizing form is 
much more aggressive and typically involves the more medial portion of 
the external auditory canal. It occurs in older patients, many of whom 
are immunocompromised secondary to diabetes mellitus. These infec-
tions may spread along tissue and fascial planes, along cranial nerves and 
vessels, and eventually involve the parotid gland, surrounding bone or 
brain. Thrombophlebitis of the cavernous sinus even develops in some 
cases. Histologically, the findings correspond to the extent of the infec-
tion. Edema and acute and chronic inflammation are seen throughout the 
involved soft tissue. Ulceration, necrotizing vasculitis, and tissue necrosis 
are all seen as the process worsens.

As with otitis externa, otitis media is very unlikely to be sampled. 
This extremely common disease of childhood presents with ear pain and 
bulging, erythematous, or exudative tympanic membranes on otologic 
examination.20 Recurrent and chronic infections secondary to blockage 
of the eustachian tubes sometimes lead to complications, including cho-
lesteatoma.21 Causative agents include bacteria, such as Streptococcus 
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis, 
along with various upper respiratory tract viruses.20 Sampling shows a 
nonspecific acute and chronic inflammatory infiltrate within the epi-
thelial and stromal tissues. Rarely, Mycobacterium tuberculosis infects 
the middle ear and, when sampled, a granulomatous reaction is seen.22 
Finally, it should be noted that otitis media in adults is frequently associ-
ated with neoplasia.

Viral infections sometimes involve the external ear and the tympanic 
membrane (myringitis). The ear canal and the tympanic membrane can be 
affected by Varicella zoster (Ramsay-Hunt syndrome) and, oddly, Herpes 
simplex virus.19,23 The clinical and pathologic findings are identical to 
those seen at other sites. The telltale nuclear inclusions within the squa-
mous cells of the vesicles or ulcerated areas should lead one to the correct 
diagnosis. Occasional hemorrhagic vesicles can be seen on the external 
tympanic membrane in cases of influenza.24

Fungi rarely infect the squamous epithelium of the external ear 
(otomycoses).15,23,25,26 Most of these infections are caused by Aspergillus 
or Candida species. In general, these infections present as typical cases 
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of otitis externa, and it is estimated that 2% of cases of otitis externa are 
caused by fungi. Histologically, the squamous epithelium is thickened 
with parakeratosis and focal collections of intraepithelial neutrophils 
(Fig. 16.3). Hyphal and yeast forms are then found within the parakera-
totic plaques. Subepithelial chronic inflammation is also typically noted. 
The fungi should not extend into the subepithelial tissues in uncomplicat-
ed cases of otomycosis. Deeper infections due to a number of organisms 
such as Cryptococcus and Blastomyces are rare but have been reported.

Inflammatory and Reactive Conditions and Other Abnormalities

The lengthy designation chondrodermatitis nodularis chronica helicis 
describes a painful, inflammatory lesion of the external ear.27-29 The lesion 
occurs somewhat more frequently in older men and typically involves the 
outer portion of the helix, but any portion of the auricle may be involved. It 
most often presents as a painful, solitary nodule that is less than 1 cm in size. 
A surface crust is typically seen, and clinicians often believe that the lesions 
are malignant prior to biopsy. The pathogenesis of the condition is uncer-
tain. Most believe that it arises from localized ischemia related to chronic 
conditions such as sun damage and repeated pressure-related trauma. This 
process is benign and is typically cured by limited local resection.

Histologically, the centrally ulcerated and crusted area is surrounded 
by thickened and parakeratotic squamous epithelium.27-29 The fibrinous 
debris of the ulcer base extends centrally to the perichondrium and auricu-
lar cartilage and is surrounded by granulation tissue and acute and chronic 
inflammation. Some degree of erosion of the cartilage is often seen with 

FIGURE 16.3  Parakeratotic plaque with intraepithelial neutrophils seen in a patient with 
otomycosis.
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surrounding necrosis and basophilia (Fig. 16.4, e-Figs. 16.2 and 16.3). 
Reactive changes such as stromal cellular atypia and fibrosis can be seen.

Idiopathic cystic chondromalacia, also known as pseudocyst of the 
auricle, typically presents as a swelling of the auricle in young to middle-
aged adults.30,31 Although any portion of the auricle can be involved, the 
helix is the most commonly affected site. The pathogenesis of these lesions 
is unknown, but as with chondrodermatitis nodularis chronica helicis, 
trauma may play some role. Histologically, these are pseudocystic spaces 
within the auricular cartilage with surrounding normal cartilage, degener-
ated cartilage, or granulation tissue (Fig. 16.5, e-Fig. 16.4).

As was discussed in the chapter describing nonneoplastic disease of 
the larynx (Chapter 15), relapsing polychondritis is a rheumatic disease 
characterized by episodic and progressive inflammation of cartilage.32,33 
The ears are often affected and the involvement is typically bilateral. 
Diagnosis requires a combination of clinical and pathologic findings. 
Histologically, the cartilage will typically appear necrotic or degenerated 
with surrounding acute and chronic inflammation.

Kimura disease is a chronic inflammatory condition that frequently 
involves the head and neck region at or just behind the ear.34-38 Patients 
are more often men, and the disease appears to be much more common 
in Asian populations. The lesions typically present as painless masses 
averaging 2.5 cm in size and located deep within the dermis with associ-
ated regional lymphadenopathy and parotid involvement. Although the 
pathogenesis is unknown, patients are frequently noted to have peripheral 
eosinophilia and elevated serum concentrations of IgE.

FIGURE 16.4  An ulcer extends to the auricular cartilage in this case of chondrodermatitis 
nodularis chronica helicis.
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Histologic sections of Kimura disease usually show some degree of 
residual lymph node architecture, with follicular hyperplasia and well-
formed mantle zones (Fig. 16.6).34-37 The inflammatory infiltrate most 
often extends into the perinodal soft tissues, and capsular and stromal 
fibrosis is typically present. Eosinophilic folliculysis is usually seen with 

FIGURE 16.5  A pseudocyst was found in the auricular cartilage consistent with idiopathic 
cystic chondromalacia.

FIGURE 16.6  Kimura disease with follicular hyperplasia, fibrosis, and an eosinophilic 
abscess.
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necrosis and proteinaceous debris noted within the germinal centers. 
Abundant eosinophils are also present in the interfollicular areas, sinu-
soids, and perinodal tissue, and these frequently aggregate into small 
eosinophilic microabscesses (e-Figs. 16.5 and 16.6). An increased number 
of vessels are frequently noted, as is a postcapillary venular proliferation. 
Immunohistochemistry supports the diagnosis of a reactive process and 
the test for Epstein-Barr virus is usually negative.

Kimura disease should be distinguished from angiolymphoid 
hyperplasia with eosinophilia (epithelioid/histiocytoid hemangioma), 
as the two are distinct clinicopathologic entities (Table 16.1).34-37 
Kimura disease occurs more frequently in Asians and in men, more 
often is deep in the dermis, and is associated with adenopathy and 
salivary gland involvement, increased serum IgE levels, and periph-
eral eosinophilia. Angiolymphoid hyperplasia with eosinophilia occurs 
equally in all races, is more common in women, presents as a superficial 
papule, and is not associated with peripheral eosinophilia, increased 
serum IgE levels, or adenopathy. In Kimura disease, the vascular com-
ponent is much less prominent than it is in angiolymphoid hyperplasia 
with eosinophilia, and the endothelial cells are typically flattened rather 
than epithelioid.

TABLE 16.1  Clinicopathologic Features of Kimura Disease and 
Angiolymphoid Hyperplasia with Eosinophilia

Kimura Disease
Angiolymphoid Hyperplasia 
with Eosinophilia

Patients More likely to affect 
Asians and men

No racial predilection; occurs 
slightly more often in women

Clinical Associated with 
peripheral 
eosinophilia and 
elevated IgE levels

Not associated with peripheral 
eosinophilia or elevated IgE 
levels

Gross Deep, subcutaneous 
lesions with local 
adenopathy and 
salivary gland 
involvement

Superficial dermal papules that 
may itch or bleed; no local 
adenopathy or salivary gland 
involvement

Histology Inflammatory infiltrate 
with follicular 
hyperplasia and 
eosinophils, fibrosis, 
and postcapillary 
venular 
proliferation

Abundant vascular proliferation 
with plump, epithelioid 
endothelial cells; background 
lymphoplasmacellular 
infiltrate with eosinophils and 
fibrosis
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Keloids of the ear resemble those seen throughout the rest of the body, 
both clinically and pathologically.39,40 As such, they develop more frequently 
in African Americans and often arise after local trauma, such as ear piercing. 
They present as firm, pink nodules, usually covered by an intact epithelium. 
The histologic features are rather distinct with thick, eosinophilic bands of 
collagen present throughout the dermal tissue, often obliterating adnexal 
structures and flattening the surface epithelium (Fig. 16.7, e-Fig. 16.7). As 
such, the lesions appear quite hypocellular and are composed predomi-
nantly of collagen with occasional intermixed fibroblasts.

Keratin accumulation in the external ear canal can cause obstruction 
either secondary to the keratin itself or secondary to the body’s response 
to the keratin. Some individuals apparently have impaired lateral extru-
sion of external canal keratin, which then accumulates and plugs the canal 
(keratosis obturans).41 The keratin in such cases actually accumulates to 
such a degree as to widen the canal and cause pressure ulceration of the 
surrounding epithelium. Secondary infections of the keratin debris are 
common. The histologic features are as unexciting as one would expect. 
There is abundant keratinous debris, sometimes with cholesterol clefts, 
inflammation, and evidence of epithelial ulceration (Fig. 16.8, e-Fig. 16.8). 
Keratinous cysts of the external ear can also cause obstruction. As with 
the more common middle ear lesions, they are called cholesteatomas 
here.41 Histologically, they are cystic structures, lined by a bland, stratified 
squamous epithelium. With rupture of these cysts or through ear canal 
trauma, keratin can come into contact with the stroma and abundant for-
eign body reaction can be formed (keratin granulomas).41,42 These further 
lead to obstruction of the canal and can cause hearing loss and pain.

FIGURE 16.7  A keloid.
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Acquired cholesteatomas of the middle ear are nonneoplastic 
masses caused by the production of keratin by stratified squamous epithe-
lium.11,13,29,43,44 Given the small volume of the middle ear, even very small 
lesions can easily result in clinical problems. Acquired cholesteatomas 
are distinguished from congenital cholesteatomas through assessment 
of the tympanic membrane. As acquired cholesteatomas are believed to 
result from severe otitis media or, rarely, trauma, and entry of squamous 
epithelium from the external ear into the middle ear, they are typically 
associated with ruptured tympanic membranes. Clinically, acquired cho-
lesteatomas appear white and pearly. Histologically, they are composed of 
keratin and stratified squamous epithelium that is sometimes fragmented 
(Fig. 16.9). They occasionally present as intact cystic structures (e-Fig. 
16.9). Calcification, inflammation, and foreign body reaction are also 
commonly present.

Chronic otitis media is sometimes associated with middle ear cho-
lesterol granulomas.45 These yellow, nodular lesions are believed to be 
secondary to hemorrhage. Histologically, they are composed of red blood 
cells, hemosiderin-laden macrophages, cholesterol clefts, and a foreign 
body reaction. It is important that these lesions are not mislabeled as cho-
lesteatomas, as they are not locally aggressive.

Chronic otitis media is also associated with the formation of an 
inflammatory polyp (aural polyp) of the middle ear.46 These nonneo-
plastic lesions frequently extend through the tympanic membrane into 
the external auditory canal. They are polypoid masses of granulation 
tissue and inflamed stroma (Fig. 16.10, e-Fig. 16.10). Edema, fibrosis, 

FIGURE 16.8  Abundant keratin was removed from the external auditory canal of a 
patient with apparent keratosis obturans.
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foreign body reaction, hemosiderin-laden macrophages, and cholesterol 
granulomas all may be present within the body of the polyp. The surface 
epithelium is often eroded but, if present, is either ciliated columnar or 
squamous. Inflammatory polyps may be associated with cholesteatomas 
or neoplasms.

FIGURE 16.9  Resections of acquired cholesteatomas show fragmented squamous epi-
thelium and keratinous debris.

FIGURE 16.10  Aural polyps are composed of granulation tissue.
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Most masses composed of mature bone within the ear canal are clas-
sified as osteomas or as bony exostoses.47,48 External ear osteomas are more 
common in men, occur over a broad age range, and present as solitary, 
pedunculated bony lesions attached to underlying bone. Bony exostoses 
are broad-based, often bilateral lesions of the external auditory canal that 
are also more common in men and often present with obstructive hearing 
loss. Both lesions are composed of mature, lamellar bone present beneath 
the intact squamous epithelium of the canal (Fig. 16.11, e-Fig. 16.11). 
Osteomas have been noted to have larger interlamellar spaces. These 
lesions are difficult to confuse with other entities, although some have 
noted that lesions such as fibrous dysplasia should be excluded.

Many other inflammatory processes affect various or all portions 
of the ear. The auricle can be easily traumatized, sometimes chroni-
cally such as with the earpieces of glasses (spectacle frame acanthoma 
or granuloma fissuratum).49 Chronic trauma also sometimes leads 
to calcification or ossification of the earlobe (petrified auricle).50 
Malakoplakia and xanthomas51,52 and IgG4-related sclerosing lesions53 
have been reported in the ear. Ulcers secondary to cold and humid 
weather (chilblains) have also been reported.54 Elastic nodules can 
form on the external ear secondary to severe sun damage.55 The external 
auditory canal may exhibit a foreign body reaction to any of the many 
things that are placed within it and myospherulosis, akin to that seen in 
the sinonasal area, has been seen.56,57 Finally, systemic processes, such 
as sarcoidosis and Wegener’s granulomatosis, sometimes involve por-
tions of the ear.58

FIGURE 16.11  An osteoma of the external auditory canal.
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Neoplastic Disease

As mentioned in the chapter introduction, neoplasms of the ear include 
dermal-type tumors, neoplasms also seen in biopsies of the upper aerodi-
gestive tract, and occasional pathologic entities specific to the area. A 
nice summary of the frequencies of these neoplasms, based on the Armed 
Forces Institute of Pathology (AFIP) experience, was originally published 
in the second edition of the AFIP Fascicle concerning neoplasms of the 
upper aerodigestive tract and ear (Tables 16.2 and 16.3).59 Most of the 
lesions in this area are biopsied prior to definitive surgical resection and 
thus correct diagnosis is essential.

External Ear and External Auditory Canal

The majority of neoplasms arising in the external ear and auditory canal 
occur on the auricle and are dermal in nature. Because of its location 
and exophytic nature, the auricle is subject to abundant sun exposure. As 
such, most of the neoplasia that develops here is secondary to sun dam-
age and is identical to sun damage–induced dermal neoplasia elsewhere.

TABLE 16.2  “Neoplasms” of the External Ear59

Neoplasm Percentage

Squamous cell carcinoma 34
Basal cell carcinoma 31
Melanocytic neoplasia 11
Osteoma 3
Ceruminous gland neoplasia (benign) 3
Ceruminous gland neoplasia (malignant) 3
Atypical fibroxanthoma 1
Other 14

TTABLE 16.3  Neoplasms of the Middle Ear and Temporal Bone59

Neoplasm Percentage

Schwannoma 41
Paraganglioma 15
Middle ear adenoma 9
Squamous cell carcinoma 5
Metastasis 5
Langerhans cell histiocytosis 2
Rhabdomyosarcoma 2
Choristoma 1
Other 20
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Seborrheic keratoses are commonly found on the external ear or 
within the ear canal.60,61 They appear here, like elsewhere, as brown irreg-
ular patches that look like they have been “stuck on” to the skin of older 
adults. These lesions can vary in size but are usually approximately 1 cm. 
Occasionally, they appear somewhat atypical and raise clinical concerns 
for melanoma. These are, however, benign tumors that rarely only recur 
after surgical removal. Histologically, the epidermis is thickened; how-
ever, the base of the lesions appears smooth and does not extend more 
deeply than the surrounding uninvolved epidermis. The epithelium is 
composed of proliferating and bland basal cells, and invaginations of the 
surface keratin lend the lesions their well-known pseudohorn cysts (Fig. 
16.12). Inflamed lesions may show more individual cell keratinization and 
some lesions have basilar pigmentation.

Squamous cell carcinomas of the ear often develop on the auricle 
and are related to actinic damage.62-65 Many thus develop in older, fair-
skinned men. Some squamous cell carcinomas of the ear develop in the 
external auditory canal. While these also occur in older individuals, they 
appear not to be related to sun damage and may instead be associated 
with chronic otitis externa. These have been found to be more common in 
women. Symptoms depend on the location of the tumor. Tumors appear 
as painful mass lesions that are sometimes ulcerated. Those of the external 
auditory canal often present with otorrhea.

Squamous cell carcinomas share the same histologic features 
regardless of the site (see Chapter 4).62-64 Those of the ear show variable 
differentiation or maturation, with infiltrating irregular nests of atypi-
cal squamous cells (Fig. 16.13, e-Fig. 16.12). Squamous cell variants are 

FIGURE 16.12  Frequent pseudohorn cysts are seen in most seborrheic keratoses.
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also seen associated with the ear, especially spindle cell or sarcomatoid 
carcinomas (see Chapter 5). Those with a basaloid morphology are better 
termed “basal cell carcinomas” when they occur in sun-exposed skin (see 
below). Background actinic change with solar elastosis will be seen with 
those tumors originating in the sun-exposed skin. As with squamous cell 
carcinomas seen at other sites, the differential diagnosis includes benign 
squamoproliferative processes, especially those lesions associated with 
pseudoepitheliomatous hyperplasia. Careful attention to architectural and 
cytologic atypia should allow for the distinction of most of these lesions. 
Spindle cell carcinomas need to be distinguished from melanomas and 
mesenchymal neoplasms. This distinction often rests with the use of 
immunohistochemistry and has been discussed in Chapter 5.

Invasive malignancies arising from the epidermis that maintain a 
basaloid phenotype are diagnosed as basal cell carcinomas.63,66,67 These 
lesions are actually much more common than squamous cell carcinomas 
of the skin. (Basal cell carcinomas are much less common in the external 
auditory canal, however.) As with their more conventional cutaneous 
counterparts, they are related to sun damage and occur most frequently in 
fair-skinned elderly men. Basal cell carcinomas present as raised, nodular, 
erythematous masses that can be ulcerated. Some variants, e.g., the mor-
phealike variant, present as plaquelike lesions.

The histologic features of basal cell carcinomas are well known to 
pathologists. Most tumors have a nodular growth pattern with infiltrat-
ing, smoothly contoured nests of basaloid cells that focally are attached 
to the overlying epidermis (Fig. 16.14). Nuclear palisading is frequently 

FIGURE 16.13  A well-differentiated squamous cell carcinoma of the sun-damaged 
external ear extending to the deep margin of the biopsy.
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seen at the periphery of these nests and separation clefts are often formed 
between the neoplastic cells and the dermis. The surrounding dermal tis-
sue usually shows an obvious desmoplastic reaction, and some degree 
of chronic inflammation is frequently present. The morphealike form, 
which may represent up to one-third of the basal cell carcinomas of the 
external ear, appears much more desmoplastic (e-Fig. 16.13). Rather than 
nests of basaloid cells, the neoplastic cells are arranged in thin cords that 
weave their way through the desmoplastic dermal stroma. The individual 
neoplastic cells of basal cell carcinomas are small and monotonous with 
high nuclear to cytoplasmic ratios (e-Fig. 16.14). The nuclei have vesicu-
lar chromatin and prominent nucleoli are not commonly seen. Features 
of high-grade malignancy such as tumor necrosis and abundant mitotic 
activity are not seen. As with other neoplasms associated with sun dam-
age, actinic change and solar elastosis are frequently present in the sur-
rounding uninvolved skin.

Virtually all forms of melanocytic neoplasia, including benign nevi, 
malignant lentigo, and malignant melanoma, may involve the external 
ear.63,68-72 Given its abundant exposure to the sun, it is not surprising that 
malignant melanomas are common at this site. Indeed, 10% of all head 
and neck melanomas occur on the external ear. The patient age range is 
wide, but most individuals with malignant melanoma of the external ear 
are older adults; the mean age of presentation is 50 years. Melanomas 
present as atypical pigmented macules or nodules and up to one-third 
present with regional metastases. Most lesions arise in the helix, although 
the external auditory canal has rarely been involved.

FIGURE 16.14  Nests of basaloid cells connected to the epidermis and peripheral clefting 
characterize the basal cell carcinoma of the external ear.
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Although all varieties of melanomas have been found to involve 
the external ear, superficial spreading melanoma and nodular melanoma 
are the two most common variants seen in this location.70,73 Superficial 
spreading melanomas are characterized by atypical melanocytes that first 
spread radially through the epidermis and at the dermal–epidermal junc-
tion and eventually grow vertically (Fig. 16.15). Transepidermal migration 
of atypical melanocytes is an early feature of this malignancy. Nodular 
melanomas are composed of malignant melanocytes showing a vertical 
pattern of growth deep into the dermis without a concomitant radial 
growth component (e-Fig. 16.15). The malignant melanocytes are usu-
ally enlarged compared to benign melanocytes and have an epithelioid 
or somewhat spindled shape (Fig. 16.16, e-Figs. 16.16 and 16.17). The 
amount of cytoplasm can vary greatly from case to case and cell to cell, as 
can its character. The neoplastic cells frequently have atypical, enlarged 
nuclei with prominent nucleoli and occasional mitotic figures. Other vari-
ants of melanoma can also be seen in the ear, including spindle cell and 
desmoplastic melanomas, and have histologic features reflective of their 
designations.

The reporting of melanomas is an art unto itself. Clark level, Breslow 
thickness, the presence of ulceration, the histologic subtype, mitotic 
counts, inflammatory response, the presence of regression, the presence 
of satellite lesions, and the presence of vascular invasion all should be 
recorded.70,74 Distinguishing the tumors from other neoplasms and malig-
nancies is obviously very important and can be assisted with immunohis-
tochemistry. Antibody to S100 protein remains the most sensitive immu-
nohistochemical stain for malignant melanoma.75 Other antigens that are 

FIGURE 16.15  A superficial spreading melanoma of the ear with radial growth.
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frequently expressed include HMB-45 and Melan-A. Melanomas typically 
should not react with antibodies to epithelial antigens, such as cytokera-
tins, or with antibodies to CD45 (leukocyte common antigen). Melanomas 
must also be distinguished from benign nevi or other melanocytic tumors. 
It has been noted that compound nevi of the auricle frequently show some 
atypical features; however, careful histologic assessment usually allows for 
accurate distinction.72

Atypical fibroxanthoma (AFX) is an uncommon dermal malignancy 
that develops in sun-exposed skin.76-80 Not surprisingly, AFX occurs more 
frequently in older patients with lighter skin, many of whom have had 
other cutaneous cancers. The tumors most frequently involve the head 
and neck, and nearly 25% develop on the external ear. Patients typically 
present with a single, firm nodule or ulcer with an average size of 1.2 cm. 
Although most AFXs are believed to be secondary to sun exposure, occa-
sional patients report having received radiation therapy to the affected 
area. AFXs are considered to be malignant, but they infrequently recur 
(<10%) and patients do not die of the disease. Metastasis is very uncom-
mon (<5%).

AFXs are located mostly within the dermis but can extend into the 
subcutaneous adipose tissue.76-80 The tumors abut the epidermis and ulcer-
ation is often seen. The surrounding skin shows evidence of sun damage, 
with degeneration of the collagen and actinic changes. The tumors are 
circumscribed and cellular, composed of spindled and polygonal, foamy 
cells present in different proportions from case to case. The spindled cells 
are often present in a storiform arrangement, whereas the foamy cells are 
interspersed throughout the lesion or present as aggregates (Fig. 16.17). 

FIGURE 16.16  Pigmented, atypical spindled cells in a case of malignant melanoma.
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Marked nuclear and cellular pleomorphism is present and is a hallmark of 
AFX (e-Figs. 16.18 and 16.19). Nuclei typically have vesicular chromatin 
and prominent nucleoli. Bizarre mononucleated and multinucleated cells 
are usually present in variable numbers, whereas Touton-type giant cells 
are notably uncommon. Mitotic figures are frequent and bizarre, multipo-
lar forms are usually found. Fibrosis, myxoid change, and large areas of 
necrosis are not usually seen and intratumoral inflammation is limited.

Because of histologic overlap with other poorly differentiated malig-
nancies of the skin, namely, squamous cell carcinomas and malignant 
melanomas, immunohistochemistry should be used to distinguish these 
lesions.81,82 Almost all AFXs show no immunoreactivity with antibodies 
to keratins, S100 protein, or other markers of melanocytic differentiation, 
such as HMB-45. Aside from vimentin immunoreactivity, these tumors 
are frequently shown to be immunoreactive with antibodies to CD10 and 
smooth muscle actin.83-86 p63 immunoreactivity is uncommon.

Angiolymphoid hyperplasia with eosinophilia, also known as his-
tiocytoid hemangioma and epithelioid hemangioma, is a benign vascular 
tumor that preferentially involves the external ear.36,37,56,87-89 The lesions 
occur anywhere in the skin throughout the body and may also involve 
the oral cavity. Patients vary in age and the peak incidence occurs in the 
third to fifth decades of life; women are more often affected. Clinically, the 
lesions present as painful or itchy, red-purple nodules that are often ulcer-
ated. Although the lesions do not metastasize, they recur after resection in 
approximately 30% of cases and do not regress without therapy.

As noted in the section Nonneoplastic Disease, histologically these 
tumors show some resemblance to Kimura disease. However, both clinical 

FIGURE 16.17  This atypical fibroxanthoma had atypical spindled cells arranged in a stori-
form architecture.
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and histologic features usually allow for the distinction of these lesions 
(Table 16.1). Angiolymphoid hyperplasia with eosinophilia is character-
ized by lobules of capillaries that are lined by plump epithelioid (histio-
cytoid) endothelial cells that have eosinophilic, vacuolated cytoplasm and 
round to oval nuclei with vesicular chromatin and occasional nucleoli 
(Figs. 16.18 and 16.19, e-Fig. 16.20).4,36,37,56,87-89 Mitotic figures are uncom-
mon. As with lobular capillary hemangiomas, the capillaries often appear 
compressed and distinct lumina are sometimes not seen. Larger vessels 
are frequently noted adjacent to or within the lobules of capillaries. The 
inflammatory infiltrate contains numerous lymphocytes, plasma cells, 
and eosinophils. Germinal center formation is sometimes seen, usually 
at the periphery of the lesions. Immunohistochemically, the lesional cells 
react with antibodies to endothelial antigens (FVIII, CD31, and CD34) as 
would be expected.

Squamous papillomas and fibroepithelial polyps are benign poten-
tially neoplastic lesions of the external ear.90 Papillomas are arborizing 
papillary fibrovascular structures that are covered by a bland stratified 
squamous epithelium (Fig. 16.20). Fibroepithelial polyps are less complex 
lesions with more abundant central stromal tissue. Both lesions are gener-
ally solitary and rarely recur after removal. Aural papillomatosis is rare.

Several neoplasms of the ear show a ceruminous phenotype  
(Table 16.4).91-100 The most common of these, and the most common 
neoplasm of the external auditory canal, is the ceruminous adenoma or 
ceruminoma. These tumors develop in patients of either sex over a wide 
age range, but most patients tend to be older, with a mean age in the 

FIGURE 16.18  Angiolymphoid hyperplasia of the ear with abundant chronic 
inflammation.
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sixth decade of life. Individuals usually present with a grossly observable 
mass, although some report hearing changes. The tumors are slow grow-
ing and it has been noted that many patients wait for a considerable time 
before seeking treatment for their symptoms.

Ceruminous adenomas, as well as other ceruminous neoplasms, 
develop in the outer half to the outer third of the external auditory canal, 
where the bulk of the normal ceruminous glands are found.92,99 Adenomas 
are polypoid tumors that measure, on average, about 1 cm in greatest 
dimension. The lesions recur in about 10% of cases; however, as the name 
implies, metastases do not develop and patients do not die of these tumors.

Microscopically, ceruminous adenomas are circumscribed but not 
encapsulated.92,99 They are predominantly composed of glandular struc-
tures with occasional cystically dilated spaces and rare solid or papillary 

FIGURE 16.19  Epithelioid of “histiocytoid” endothelial cells with numerous eosinophils 
seen in a case of angiolymphoid hyperplasia with eosinophilia.

TABLE 16.4  WHO Classification of Ceruminous Gland Neoplasia

Adenoma
Pleomorphic adenoma (chondroid syringoma)

Syringocystadenoma papilliferum

Cylindroma

Adenocarcinoma (low and high grade)

Adenoid cystic carcinoma

Mucoepidermoid carcinoma

10630_ch16_p411-452.indd   431 27/04/12   1:43 PM



432  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

structures (Fig. 16.21). The glandular structures have an inner epithelial 
lining surrounded by basal or myoepithelial cells and a basement mem-
brane (Fig. 16.22, e-Fig. 16.21). The epithelial or luminal cells have abun-
dant eosinophilic cytoplasm, many with apical caps. Many of these cells 
also contain a golden-yellow-brown lipofuscin pigment similar to that 
seen within nonneoplastic ceruminous glands. Some degree of nuclear 

FIGURE 16.21  A ceruminous adenoma.

FIGURE 16.20  Papillary cores lined by bland squamous epithelium were seen with this 
squamous papilloma of the external auditory canal.
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stratification is often seen and nucleoli are sometimes present; however, 
tumor cells frequently show little cytologic atypia and mitotic figures are 
not easily identified. Occasional cases will have prominent background 
sclerosis and inflammation. Surface ulceration and involvement are also 
infrequently noted. Immunohistochemically, antibodies to a broad spec-
trum of cytokeratins will highlight both the luminal and the basal cells, 
while antibodies to CK7 and CD117 highlight the epithelial cells, and 
antibodies to S100 and p63 label the basal cells.99

Ceruminous adenocarcinomas that are not better classified as 
adenoid cystic carcinomas or mucoepidermoid carcinomas are extremely 
rare.95,99-102 They occur in either sex and, as with adenomas, over a wide 
age range. These tumors present with symptoms secondary to mass effect; 
however, they are more likely than adenomas to present with pain, prob-
ably due to invasion of adjacent nerves. Ceruminous adenocarcinomas 
are much more locally aggressive than adenomas. They relentlessly recur, 
but metastases are exceedingly rare. Unlike ceruminous adenomas, adeno-
carcinomas infiltrate surrounding soft tissue and bone (Fig. 16.23). These 
tumors have variable cytologic atypia and should show some evidence 
of ceruminous differentiation (e-Fig. 16.22). The glands frequently lack 
a basal cell layer histologically, and this can be confirmed with immuno-
histochemistry, although areas of the tumor may show definite biphasic 
growth with obvious basal cells (e-Fig. 16.23).99,102 Lower grade tumors 
typically retain a more distinct apocrine phenotype. With these tumors, 
metastatic adenocarcinoma must be excluded.

Both benign and malignant ceruminous tumors sometimes resem-
ble salivary gland–type tumors. Benign tumors are most often mixed 

FIGURE 16.22  The glands of ceruminous adenomas are surrounded by basal cells.
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tumors (ceruminous pleomorphic adenomas).93,94,99 These clinically and 
grossly have the same features as conventional ceruminous adenomas. 
Microscopically, they resemble mixed tumors seen at other sites and vary 
in their proportions of epithelial cells, myoepithelial cells, and stroma 
(Fig. 16.24, e-Fig. 16.24). Some of these tumors will have areas more 

FIGURE 16.23  A ceruminous adenocarcinoma with infiltrating glands lined by oncocytic 
epithelial cells.

FIGURE 16.24  A pleomorphic adenoma of the ear with ceruminous-appearing glandular 
structures.
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typical of conventional ceruminous adenomas or adenocarcinomas (car-
cinoma ex pleomorphic adenoma). Rarely, benign ceruminous tumors will 
have an appearance similar to syringocystadenoma papilliferum.96 These 
lesions are both exophytic and endophytic with surface papillary growth 
covered by squamous and glandular epithelia. Papillary invaginations into 
the underlying stroma are also seen, again lined by squamous and glandu-
lar epithelia (e-Fig. 16.25). This glandular epithelium often has two layers 
of cells, with both surface apocrine cells and underlying basal cells.

Adenoid cystic carcinomas of the ceruminous glands are actually 
more common than non–salivary-type ceruminous gland adenocarcino-
mas.94,97,99 As with other ceruminous neoplasms, these tumors occur over 
a wide age range and relatively equally in both sexes. Because of the 
well-known tendency for adenoid cystic carcinomas to invade nerves, 
patients with these lesions are more likely to present with pain than are 
patients with other ceruminous neoplasms. Ceruminous adenoid cystic 
carcinomas are aggressive and frequently recur, often over a protracted 
period of time. As with adenoid cystic carcinomas at other sites, distant 
(lung) metastases eventually develop in many patients. Adenoid cystic car-
cinomas often appear grossly polypoid, but they may occasionally appear 
as a nonspecific area of ulceration. Histologically, they are identical to 
adenoid cystic carcinomas seen elsewhere (see Chapter 6) and will have a 
tubular, cribriform, solid, or mixed growth patterns, frequently with exten-
sive perineural infiltration (Fig. 16.25, e-Fig. 16.26).

Rarely, mucoepidermoid carcinomas have been reported in the 
external ear canal.98 The few of these that have been described had numer-
ous glandular spaces and clear cells with intracellular and extracellular 

FIGURE 16.25  An adenoid cystic carcinoma of the ear.
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mucus. Intermixed epidermoid cells were also present. While these muco-
epidermoid carcinomas tend to be solid, severe cytologic atypia, mitotic 
figures, necrosis, and perineural invasion are usually not seen.

Most cutaneous neoplasia has been reported on the external ear.63 
Other malignant lesions related to sun exposure, such as Merkel cell 
carcinomas, occur here, as do the ever-expanding plethora of cutaneous 
adnexal tumors (Fig. 16.26, e-Fig. 16.27). Vascular neoplasms ranging 
from benign lobular capillary hemangiomas to high-grade angiosarcomas 
and Kaposi sarcoma occur here as well. The diagnostic approach to neo-
plasms of the external ear is in large part an exercise in dermatopathology.

Middle Ear and Temporal Bone Neoplasia

Papillomas identical to schneiderian papillomas of the sinonasal tract 
rarely are found within the middle ear.103,104 These tumors occur in adults 
over a wide age range. Affected patients present with pain and hearing 
loss, often secondary to a ruptured tympanic membrane. Papillomas are 
usually treated conservatively and recurrence is common. All variants 
occur; however, as in the sinonasal tract, most are exophytic or endophyt-
ic lesions lined by transitional/schneiderian-type epithelium with mucous 
cells and intraepithelial inflammatory microcysts (Fig. 16.27, e-Fig. 16.28). 
These tumors, when endophytic or inverted, need to be distinguished from 
squamous cell carcinomas. Unlike squamous malignancies, little cytologic 
atypia is usually present and irregular infiltrating nests should not be seen. 
Aggressive papillary tumors, discussed below, are lined by a single layer of 
flattened or cuboidal mucinous epithelium.

FIGURE 16.26  Merkel cell carcinomas sometimes involve the ear.
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Squamous cell carcinomas are the fourth most common malignan-
cy of the middle ear and temporal bone, occurring at a frequency of about 
half that of middle ear adenoma.59,63 Patients are older and the average age 
is 60 years. No sex predilection is present. Individuals frequently present 
with ear pain and discharge. Hearing impairment is universal and facial 
nerve palsy is common. The prognosis for these tumors is poor, likely 
related to the anatomic location of the tumor that renders surgical resec-
tion difficult or impossible. The histologic features are identical to those 
of squamous cell carcinomas encountered elsewhere, and bony invasion 
is frequently seen.

There has been some debate in the literature regarding the nomen-
clature used to diagnose middle ear adenomas.105-114 Furthermore, some 
authors have argued that a distinct carcinoid tumor may also exist at 
this site. We agree with the WHO that the designation of middle ear 
adenoma is suitable for these lesions, in spite of their frequent neuro-
endocrine phenotype.115 We do not designate tumors from this site as 
carcinoids.

Middle ear adenomas occur in patients of either sex and at any age; 
the mean age of presentation is 45 years.109,111,113 Most patients complain 
of hearing loss. Other common symptoms include the identification 
of a mass, pain, balance problems, and tinnitus. Patients have often 
endured symptoms for a considerable amount of time (multiple years) 
prior to their diagnosis. Recurrences after surgical resection develop in 
approximately 20% of patients, but the tumors do not metastasize or 
cause death.

FIGURE 16.27  Middle ear schneiderian papillomas are identical to those of the sinonasal 
tract.
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Middle ear adenomas are small tumors and are usually removed 
piecemeal. The average aggregate dimension of received tumor is less 
than 1 cm.113 The tumors most often fill the middle ear cavity and only 
rarely extend into bone or out of the middle ear. Microscopically, they 
are characteristically cellular and unencapsulated and display a variety 
of growth patterns including glandular, trabecular, solid, and organoid 
patterns (Fig. 16.28, e-Fig. 16.29).109,111,113 Tumor cells are usually cuboidal 
to columnar; however, flattened, plasmacytoid, and spindled cells are 
occasionally found (Fig. 16.29, e-Figs. 16.30 and 16.31). These cells have 
a moderate amount of eosinophilic homogenous to granular cytoplasm 
and round to oval nuclei with finely granular chromatin. Necrosis, severe 
cytologic atypia, and nucleoli are only rarely present. In areas with a glan-
dular architectural pattern, two cell layers are often seen, with the basal 
layer appearing more cuboidal and the luminal cells flattened. Rare cases 
will demonstrate pagetoid spread of the neoplastic cells within the surface 
epithelium of the middle ear.

Immunohistochemically, most middle ear adenomas react with anti-
bodies to pankeratin, CK7, and CAM 5.2.107,113,114 Immunoreactivity with 
antibodies to CK20 is uncommon. Most are also immunoreactive with 
antibodies to neuroendocrine antigens, especially chromogranin. It is 
interesting to note that in areas where two cell layers can be appreciated, 
the basal cells are more likely to react with antibodies to neuroendocrine 
antigens, whereas the luminal cells are more likely to be immunoreactive 
with antibodies to CK7.

FIGURE 16.28  Glandular and solid growth patterns are seen with this middle ear 
adenoma.
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The WHO currently allows for the distinction of endolymphatic sac 
tumors and aggressive papillary tumors of the middle ear.116,117 This is 
in spite of the fact that the two tumors are histologically and immuno-
histochemically indistinguishable and are both associated with germline 
or sporadic mutations of the VHL gene.118-128 The fact that some of these 
tumors appear to occur in the middle ear and do not appear to involve 
the endolymphatic sac suggests to us that epithelium of the middle ear 
may also give rise to tumors that histologically and immunophenotypically 
recapitulate the endolymphatic sac of the inner ear. A variety of other 
names have been applied to this tumor, and these usually incorporate the 
words papillary or endolymphatic. Nomenclature is further confused due 
to the intermediate malignant behavior of these tumors. For our purposes 
here, we will lump aggressive papillary middle ear tumor and endolym-
phatic sac tumor together under the rubric of aggressive papillary tumor.

Aggressive papillary tumors occur slightly more often in women and 
develop over a wide age range.118,119,123,126,129 Symptoms include a neural 
hearing loss, vertigo, tinnitus, ataxia, and facial nerve palsy. The tumors 
do not metastasize (hematogenously), but they are often very locally 
aggressive. They frequently recur and cause death in approximately 10% 
of cases secondary to involvement of vital structures. About 10% to 15% 
of these tumors arise in patients with von Hippel-Lindau disease. Such 
tumors occur at a younger age compared with sporadic tumors, are more 
common in women, and tend to be bilateral. Because of this association, 
and the risk that von Hippel-Lindau disease carries for other neoplasms, 
it is recommended that all patients with these tumors be screened for the 
syndrome.

FIGURE 16.29  Middle ear adenomas are composed of neoplastic cells with round nuclei 
and granular chromatin.

10630_ch16_p411-452.indd   439 27/04/12   1:44 PM



440  ––––––  biopsy interpretation of the upper aerodigestive tract and ear

Aggressive papillary tumors produce lytic lesions of the temporal 
bone and are usually between 4 and 6 cm in size at the time of diagno-
sis.118,119,121,123 Many examples extend into the posterior cranial cavity and 
some actually cause radiographic shifting of the brain. Histologically, 
the tumors are papillary and cystic, with both components lined by a 
single layer of low cuboidal or flattened cells (Fig. 16.30). These cells may 
focally appear columnar or, conversely, they may be extremely attenuated 
(e-Figs. 16.32 and 16.33). The epithelium forms small cysts containing 
eosinophilic material that appears not to be mucus. Neoplastic cells have 
lightly eosinophilic or clear cytoplasm and intracytoplasmic glycogen is 
sometimes identified with periodic acid–Schiff stain. The nuclei show 
little pleomorphism and mitotic figures are uncommon. The underly-
ing stroma varies significantly in its cellularity and some areas appear 
sclerotic. Numerous small blood vessels or capillaries are present within 
this stroma, with occasional foci of hemosiderin-laden macrophages. 
Immunohistochemically, aggressive papillary tumors react with antibod-
ies to pankeratin. They show variable immunoreactivity with antibodies 
to epithelial membrane antigen (EMA), S100 protein, vimentin, neuron-
specific enolase (NSE), and synaptophysin. They do not react with anti-
bodies to thyroglobulin.

Aggressive papillary tumors should be distinguished from papil-
lary choroid plexus tumors.118,130 These lesions appear clinically distinct, 
as choroid plexus papillary tumors most often involve the ventricular 
spaces and are usually not locally invasive, especially into bone. Choroid 
plexus papillary tumors show less histologic variability and are usually  

FIGURE 16.30  Aggressive papillary tumors of the middle ear are composed of papillae 
lined by a single layer of epithelial cells with little atypia.
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immunoreactive with antibodies to S100 protein and transthyretin, 
unlike aggressive papillary tumors. Choroid plexus papillary tumors are 
not associated with von Hippel-Lindau disease.

One of the largest reported series of jugulotympanic paragangliomas 
was recorded in the second series fascicle of the upper aerodigestive tract.131 
The patients were predominantly women and the mean age was 50 years, 
although the tumors occurred over a broad age range. Symptoms included 
conductive hearing loss, tinnitus, vertigo, pain, facial nerve palsy, and 
bleeding. As with paragangliomas at other sites, these tumors sometimes 
occur in familial syndromes (see Chapter 8). At this site, they are usually 
located near the jugular bulb (85%). Some occur in the middle ear space 
(12%) or, rarely, in the external ear, possibly associated with Arnold’s 
nerve.

Most jugulotympanic paragangliomas are very small and measure only 
2 to 3 mm in size.131-135 They are extremely vascular and bleed easily when 
manipulated. These tumors histologically resemble paragangliomas found 
elsewhere (see Chapter 8), with nests and sheets of spindled to epithelioid 
cells and a delicate intervening vasculature (e-Figs. 16.34 and 16.35). In our 
experience, cell nests (zellballen) are often not as well formed as in para-
gangliomas from other locations (Fig. 16.31). This can add to the diagnostic 
confusion. The tumors should be distinguished from epithelial and other 
neural tumors that can occur in this area. Immunoreactivity with antibodies 
to neuroendocrine antigens such as synaptophysin, chromogranin, or NSE, 
staining of sustentacular cells with antibodies to S100 protein, and lack of 
reactivity with keratin antibodies confirm the diagnosis of paraganglioma 

FIGURE 16.31  Jugulotympanic paragangliomas show less well-defined nesting when 
compared to paragangliomas at other sites.
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and exclude other tumors included in the differential diagnosis (Fig. 16.32, 
e-Fig. 16.36).

The most common tumor of the middle ear and temporal bone is 
the vestibular schwannoma.59 These usually arise unilaterally in patients 
over 40 years of age, although patients with neurofibromatosis type 2 
develop bilateral tumors at a younger age.131,136-139 Indeed, the presence of 
bilateral disease establishes a diagnosis of neurofibromatosis type 2. The 
tumors that arise from the superior vestibular branch of the eight cranial 
nerve end extend out of the temporal bone either cranially or peripherally. 
Patients present with hearing loss and balance problems. Although cases 
associated with neurofibromatosis type 2 are found to have mutations of 
the MERLIN or SCHWANNOMIN gene, sporadic cases have not been 
found to have these changes.

Histologically, vestibular schwannomas resemble schwannomas 
seen at other sites (see Chapter 8).138 They are circumscribed, encapsu-
lated, and often somewhat lobulated. As with schwannomas elsewhere, 
Antoni type “A” and “B” areas are present, with Verocay bodies and hya-
linized vessels (Fig. 16.33, e-Figs. 16.37 and 16.38). Degenerative changes 
with hemorrhage, necrosis, myxoid change, and prominent nuclear 
atypia may be seen and do not connote malignancy (e-Fig. 16.39). Indeed, 
malignant peripheral nerve sheath tumors at this site are extremely rare. 
Immunohistochemically, these tumors can easily be distinguished from 
meningiomas. Schwannomas react with antibody to S100 protein, where-
as meningiomas do not but, instead, react with antibodies to EMA. The 
vast majority of neoplastic cells in a schwannoma are not reactive with 

FIGURE 16.32  A chromogranin immunostain highlights many of the neoplastic cells of 
the jugulotympanic paraganglioma.
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antibodies to CD34. It is interesting to note that the proliferation index of 
familial tumors has been found to be higher than that of sporadic tumors, 
based on Ki-67 immunostaining.140

Meningiomas occasionally involve the middle ear and may also 
affect the temporal bone and external auditory canal.141-145 They occur 
more frequently in women and present at any age with a mean age at 
presentation of 50 years. Symptoms are nonspecific and include hearing 
loss, chronic infection, headache, mass, nerve palsy, vertigo, and tinnitus. 
Patients frequently have had the symptoms for extended periods of time. 
Although most of the tumors involve the middle ear, approximately 10% 
involve either the external auditory canal or the temporal bone alone. 
Nearly one-third of patients develop recurrences after attempted complete 
excision, and the 5-year survival rate is 80%.

The mean size of meningiomas occurring in the middle ear is 1.2 
cm and specimens are usually received as fragments of firm, gray-white 
to pink tissue.142,143,145 Histologically, most are meningothelial menin-
giomas, with whorled or nested neoplastic cells that have indistinct 
cell borders and round to oval nuclei with fine chromatin (Fig. 16.34, 
e-Fig. 16.40). Intranuclear pseudoinclusions are seen in most cases. The 
tumors frequently show an infiltrative growth pattern and approximately 
30% of cases are found to infiltrate into bone. Psammoma bodies are 
also seen in approximately one-third of cases. Atypical meningiomas 
at this site are very rare. It has also been noted that more than 25% of 
these cases have concomitant cholesteatomas. Immunohistochemically, 
the neoplastic meningothelial cells react with antibodies to EMA and 

FIGURE 16.33  Schwannomas of the temporal bone often show predominantly cellular areas.
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vimentin.145 Occasional cases have cells immunoreactive with antibodies 
to S100 protein. Rarely, immunoreactivity with antibodies to pankeratin 
is noted.

Rhabdomyosarcomas of the temporal bone represent up to 15% 
of all head and neck rhabdomyosarcomas.146-149 They also sometimes 
involve the external ear. These tumors occur in young children with a 
mean age of 4 years. Patients typically present with hearing loss or pain. 
Hemorrhagic, friable tumor tissue may be noted extending into the exter-
nal ear canal. Metastasis and involvement of the meninges are common at 
diagnosis. Almost all reported cases are embryonal and the histologic fea-
tures are identical to those of the analogous tumors seen throughout the 
upper aerodigestive tract, discussed in detail in Chapter 11 (Fig. 16.35).

Eosinophilic granuloma or Langerhans cell histiocytosis is, per-
haps, the most common hematolymphoid malignancy of the ear, occur-
ring most often within the temporal bone and middle ear.59,150 These 
tumors occur most often in infants, children, and young adults. Lesions 
of the temporal bone can be either unifocal or represent one focus of 
systemic or multifocal forms of the disease. Unifocal disease usually pres-
ents in older children or young adults, and lesions are either discovered 
incidentally with imaging for some other process or due to symptoms 
secondary to local mass effect. Multifocal or systemic disease presents in 
infants or children with systemic symptoms such as fever, rash, hepato-
splenomegaly, lymphadenopathy, and cytopenias.

Microscopic sections of Langerhans cell histiocytosis classically 
appear hypercellular with a mixed inflammatory infiltrate rich in his-
tiocytes, neutrophils, lymphocytes, and eosinophils.150 Langerhans cells 

FIGURE 16.34  Most meningiomas of the middle ear are meningotheliomatous.
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are critical for the diagnosis. These histiocytic-appearing cells are usu-
ally abundant. They have a moderate amount of granular or vacuolated 
eosinophilic cytoplasm with large, folded, and indented nuclei that often 
resemble beans. Occasional mitotic figures may be present but abundant 
cytologic atypia, mitotic activity, or necrosis should lead one to consider 
another diagnosis. Neoplastic cells react strongly and diffusely with anti-
bodies to S100 protein and CD1a and variably with antibodies to CD45, 
lysozyme, and CD68.

Many other neoplasms may rarely involve the middle ear or temporal 
bone.63,119,131 Benign nevi and vascular neoplasms such as lobular capillary 
hemangiomas have been reported here as have many different malignan-
cies including lymphomas, melanomas, and various sarcomas. Metastases 
occur here as well and careful history taking is key for their diagnoses, 
often coupled with the use of immunohistochemical stains.151,152 Criteria 
used for the diagnosis of these lesions at other, more common sites should 
be applied here as required.
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indicate tables.

A
Accessory tragi, 411, 412f
Acinic cell carcinoma, 123–125, 

123f–125f
Actinomyces, laryngeal 

involvement, 397
Adenocarcinoma

ceruminous adenocarcinomas, 
433–434, 434f

salivary glands
not otherwise specified, 137
polymorphous low-grade,  

114–119, 115f–116f, 118t
sinonasal intestinal-type,  

144–147, 145t, 146f–147f
sinonasal non-intestinal-type,  

148–153
primary lingual 

adenocarcinomas, 152
Adenoid cystic carcinoma (ACC)

external ear/auditory canal,  
435, 436f

upper aerodigestive tract,  
109–114, 110f–114f

Adenoid squamous cell 
carcinoma, 85–87, 86f–87f

Adenomas
ceruminous, external ear/

auditory canal, 431,  
431t, 431f

middle ear and temporal bone, 
437–438, 437f–438f

pituitary, 190, 190f
salivary gland-type, benign 

neoplasms, 102–106

Adenosquamous carcinoma, 
82–85

Aggressive papillary tumors, 
middle ear and temporal 
bone, 438–440, 439f

Allergic fungal sinusitis, 330–331, 
331f–332f

Allergic granulomatosis,  
340, 341f

Alveolar rhabdomyosarcoma,  
272–276, 270t, 272f

Alveolar soft part sarcoma 
(ASPS), 298–299, 298f

Ameloblastoma, 324–325, 324f
Amyloid deposition, larynx,  

405–406, 405f
Angiofibroma, 280–283,  

281f–282f
Angioleiomyoma, 264
Angiolymphoid hyperplasia, 418t, 

429, 430, 430f
Angiosarcoma, 285–289,  

286f, 288f
Antrochoanal polyps, 348, 349f
Aphthous ulcers, 372, 373f
Aspergillus

allergic fungal sinusitis, 330
ear infection, 414–415
invasive fungal sinusitis,  

333–334, 333f
laryngeal infection, 394–395
sinus mycetoma, 331–332,  

332f
Atypical fibroxanthoma (AFX),  

428–429, 429f
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B
Basal cell adenocarcinoma,  

136–137, 137f
Basal cell adenoma,  

104–106, 105f
Basal cell carcinomas,  

425–426, 426f
Basaloid squamous cell 

carcinoma, 72–78, 73f–75f, 
76t, 77f–78f

Behçet’s disease, 372–373
Benign fibrous histiocytomas,  

263–264
Benign migratory stomatitis, 373
Blastomycosis, larynx, 394, 395f
Blue nevi, 176–177, 177f
Burkitt lymphoma, 204–205, 216, 

216f, 221

C
Caliber persistent arteries, 362
Canalicular adenomas, 102, 102f
Candidiasis

ear infection, 414–415
larynx, 396, 396f
oral cavity, 369, 396, 396f

Carcinoid tumors, 184–186
Carcinoma ex pleomorphic 

adenoma, 131–132, 
132f–133f

Carcinoma in situ, 37–38, 38f
Cartilaginous or osseous 

metaplasia, 313
Cavernous hemangiomas, 280
Cavernous lymphangioma,  

280, 281f
Ceruminous adenocarcinomas,  

433–435, 434f
Ceruminous adenomas, 431–432, 

431t, 433f
Ceruminous pleomorphic 

adenomas, 434, 434f
Cheilitis granulomatosis, 371–372
Chilblains, ear, 422
Cholesteatomas, 413, 420, 421f

Cholesterol granulomas,  
420–421, 421f

Chondrodermatitis nodularis 
chronica helicis, 415, 416f

Chondroid lipoma, 289
Chondroid/osseous metaplasia, 

312–313, 313f
Chondroma, 313, 314f
Chondromesenchymal 

hamartoma, 318, 321f
Chondromyxoid fibroma,  

318, 318f
Chondrosarcoma, 318–322, 319f, 

320f, 321f
Chordoma, 299–301, 300f–301f
Choriocarcinoma, 236–237
Choristomas

ear, 411–413, 412f–413f
oral cavity, 358–360, 359f–360f, 

359t
Chronic lymphocytic leukemia 

(CLL), 206
Churg-Strauss syndrome,  

340–341, 341f
Clear cell carcinoma, 130–131, 

130t, 131f
Cocaine-induced midline nasal 

destruction, 345
Coccidioides immitis, laryngeal 

infection, 394–395
Compound nevi, 176–177, 177f
Congenital epulis, 160
Contact ulcer, larynx,  

389–390, 391f
Corynebacterium diphtheria, 396
Craniopharyngiomas, 189–190
Cribriform adenocarcinoma, 117, 

119, 119f
Crohn’s disease

laryngeal lesions, 400
oral granulomatous 

inflammation, 371
Cryptococcus infection

larynx, 396
oral cavity, 369
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Cystadenocarcinomas, 137–138
Cystadenomas, 107–109, 108f
Cystic fibrosis, nasal polyps and, 

347, 350
Cysts

ear, 412–413
laryngeal, 403–405, 403f–404f

Cytomegalovirus, oral cavity, 
367–368

D
Dendritic cell malignancies,  

225–227, 226f–227f
Dermatofibromas, 263–264
Dermatofibrosarcomas, 264
Dermoid cysts, 234, 235f
Desquamative gingivitis,  

370–371, 370t
Diffuse large B cell lymphoma,  

206–209, 207t, 208f
immunodeficiency-associated 

lymphoproliferative 
disorders, 221, 223f

Ductal cysts, larynx, 403, 404–405
Dysplastic nevi, 177

E
Ear

anatomy and histology, 14–17, 
15f–16f

neoplastic disease
classification, 423, 423t
external ear and auditory 

canal, 423–436
middle ear and temporal bone 

neoplasia, 436–445
nonneoplastic lesions

congenital abnormalities 
and choristomas, 411–413, 
412f–413f

infectious disease, 366–369
inflammatory/reactive 

conditions, 415–422
Ectomesenchymal chondromyxoid 

tumor (EMCMT), 302, 302f

Ectopic sebaceous glands, oral 
cavity, 360, 361f

Elastochondroid nodule, true 
vocal cord, 13, 14f

Encephaloceles, 353, 353f
Endolymphatic sac tumors, 

middle ear and temporal 
bone, 439–440, 439f

Enteric duplication cysts, oral 
cavity, 359–360, 360f

Eosinophilic angiocentric fibrosis, 
342, 343f

laryngeal lesions, 401
Eosinophilic granuloma, 444–445
Eosinophilic ulcer, oral cavity, 363
Epithelial-myoepithelial carcinoma, 

126–128, 127f–129f
Epstein-Barr virus (EBV)

hairy leukoplakia, 366–367, 367f
immunodeficiency-associated 

lymphoproliferative 
disorders, 221, 222t, 
223f–224f, 224–225

infectious mononucleosis, 
198–200

ulcerative disease, 224–225
Epulis fissuratum, 246
Erythema multiforme, 374, 374f
Exostoses, aural, 420–422, 421f
Extranodal marginal zone 

lymphomas, 213–214, 214f
Extranodal NK/T cell lymphoma, 

nasal type, 217–219, 
217f–218f

F
Fibroepithelial polyps, external 

ear/auditory canal, 430
Fibromas, 241, 246, 246f–247f
Fibromatosis, 242t–244t, 249–252
Fibro-osseous/cementifying 

lesions, 316–318
Fibrosarcoma, 260–262, 260f–261f
Fibrous dysplasia, 316–317, 316f
Fibrous hyperplasia, 363
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Follicular dendritic cell tumor/
sarcoma, 225–227, 
226f–227f

Follicular hyperplasia, 197–227, 
198f–227f

Follicular lymphoma, 211–213, 
212f–213f

Fordyce granules, 360–361, 361f
Fungal disease

ear, 414–415
larynx, 394–396, 395f–396f
nasal cavity, paranasal sinuses, 

and nasopharynx, 330–334, 
332f–333f

oral cavity 369, 396, 396f
Fungus ball, 331–332, 332f
Furuncles, 413–414

G
Geographic tongue, 373
Germ cell tumors

dermoid cysts, 234, 235f
teratocarcinosarcoma, 237–238, 

238f–239f
teratoma, 233–234, 234f
yolk sac tumor, 234–235,  

236f–237f
Giant cell fibroma, 246, 247f
Giant cell reparative granuloma, 

314, 315f
Giant cell tumor, 314–316, 315f
Gingival cysts, 361
Gingival fibromatosis/hyperplasia, 

365
Glial choristomas, 412–413, 413f
Glomangiopericytoma/glomus 

tumor, 283–285, 284f–285f
Gouty tophi, larynx, 400, 401f
Graft-versus-host disease (acute/

chronic), 365–366, 366f
Granular cell tumors, 159–160, 

160f
congenital, 140–141

Granuloma fissuratum, 422
Granulomatous invasive fungal 

sinusitis, 334

H
Haemophilus influenzae

ear infection, 414
laryngeal infection, 396
sinusitis, 327, 329, 329f

Hairy leukoplakia, 366–367, 367f
Hamartoma

larynx, 407
nasal cavity, 351, 351f–352f

Hemangioma, 278–280, 279f
Hemangiopericytoma, 253–255, 

254f–255f
Hematopoietic disorders

Myeloid malignancies, 203–227, 
203f–204f

Histiocytic and dendritic cell 
malignancies, 225–227, 
226f–227f

Hodgkin lymphoma, 219, 220f, 
224f

Immunodeficiency-associated 
lymphoproliferative 
disorders, 220–225, 222t, 
223f–224f

Mature B cell malignancies,  
206–216, 207t, 208f, 
210f–215f

Mature T cell/natural killer 
cell malignancies, 216–219, 
216f–218f

Precursor B and T cell 
malignancies, 204–206,  
205f

Nonneoplastic and benign 
proliferations, 197–227, 
198f–227f

Herpes viruses infection
ear, 414
oral cavity lesions, 367–368

Heterotopic glial tissue
nasal cavity, 353, 353f
oral cavity, 358–359,  

359f–360f, 359t
Histoplasmosis infection

larynx, 394, 395f
oral cavity, 369
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Hodgkin lymphoma, 219,  
220f, 224f

immunodeficiency-associated 
lymphoproliferative 
disorders and, 221

Human immunodeficiency virus 
(HIV)

lymphoid hyperplasia with, 
199–200

immunodeficiency-associated 
lymphoproliferative 
disorders, 220–225, 222t, 
223f–224f

plasmablastic lymphoma,  
209, 210f

Human papillomavirus (HPV)
exophytic and fungiform 

sinonasal papillomas, 
22–23, 23t, 24f

papillary squamous cell 
carcinoma, 69

squamous cell carcinoma, 46
verrucous carcinoma, 65

Hyalinizing clear cell carcinoma, 
130–131, 131f

I
Idiopathic cystic chondromalacia, 

416, 417f
Idiopathic lymphoplasmacytic 

mucositis, 375–376,  
376f

Idiopathic midline destructive 
disease, 345–346

IgG4-related sclerosing 
lesions. See Eosinophilic 
angiocentric fibrosis

Immunodeficiency-associated 
lymphoproliferative 
disorders, 220–225, 222t, 
223f–224f

Infantile fibrosarcomas, 264
Infectious mononucleosis,  

198–200, 199f
Inflammatory polyps, nasal cavity, 

347–348, 348f–349f

Inner ear, anatomy and histology, 
14, 16

Interdigitating dendritic cell 
sarcomas, 227, 227f

Intraductal papillomas, 107
Intravascular papillary endothelial 

hyperplasia, 276–278, 277f
Invasive fungal sinusitis,  

333–334, 333f
Inverted papillomas,  

106–107, 107f
Irritation fibromas, 246, 247f

J
Jugulotympanic paragangliomas, 

441, 441f–442f
Juvenile psammomatoid ossifying 

fibroma, 317, 317f

K
Kaposi sarcoma, 285–287, 286f
Kartagener syndrome, 329
Keloids, 419, 419f
Keratosis obturans, 419, 420f
Kimura disease, 416–418,  

417f, 418t
Klebsiella rhinoscleromatis

laryngeal involvement, 397
rhinoscleroma, 335–336, 336f

L
Langerhans cell histiocytosis, 

444–445
Laryngoceles, 403–405, 403f–404f
Larynx

anatomy and histology, 10–13, 
11f–12f

nonneoplastic lesions
amyloid deposition,  

405–406, 405f
autoimmune disease, 397
bacterial infection, 396–397
contact ulcer, 389–390, 391f
cysts, 403–405, 403f–404f
eosinophilic angiocentric 

fibrosis, 401
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Larynx (continued)
foreign body reactions,  

390–392, 392f
fungal infections, 394–396, 

395f–396f
gouty tophi, 400, 401f
granulomatous disease,  

393, 393t
hamartoma, 407
infectious disease, 392–397
leprosy, 394
relapsing polychondritis,  

399, 400f
rheumatoid arthritis/nodules, 

398–399, 399f
sarcoidosis, 397, 398f
subglottic stenosis, 406–407,  

406f
tracheopathia osteoplastica, 

406
tuberculosis, 392–393, 393f
vocal cord polyps, 401–402, 

402f
Wegener’s granulomatosis,  

398–399
papillomas and papillomatosis, 

21–22, 21f–22f
Leiomyoma, 264–265, 264f–265f
Leiomyosarcoma, 265–266, 266f
Leishmaniasis, 337
Lentigo simplex, 175–176
Leprosy (lepromatous leprosy)

nasal cavity, 335, 335f
oral cavity, 369

Leukoplakia, 35, 36f
Lichen planus, 374–375, 375f
Lipoma, 289–290, 290f
Liposarcoma, 290–293, 291f–292f
Lobular capillary hemangioma, 

278–280, 279f
Low-grade myofibroblastic 

sarcoma, 258–260, 
258f–259f

Lupus. See Systemic lupus 
erythematosus

Lymphoblastic lymphoma, 204
Lymphoepithelioma, 87–91, 

87f–91f
Lymphoid hyperplasia, 354
Lymphomatoid granulomatosis, 

216

M
Malakoplakia, 422
Malignant melanomas

external ear/auditory canal, 
426–428, 428f

upper aerodigestive tract, 170t, 
177–178

Malignant peripheral nerve sheath 
tumors (MPNSTs), 156, 
161–163, 162f

Mammary analogue secretory 
carcinoma, 125–126,  
126f–127f

Mantle cell lymphoma, 209–211, 
210f–211f

Masson’s tumor, 276–278, 277f
Median rhomboid glossitis,  

360–362, 362f
Melanoacanthomas, 176–177
Melanocytic “hyperplasia,”  

175–176
Melanotic macules, 174–175,  

176f
Melanotic neuroectodermal tumor 

of infancy (MNTI), 169, 
172–174, 172f–173f

Melkersson-Rosenthal syndrome, 
371–372

Meningiomas
middle ear and temporal bone, 

443–444, 444f
sinonasal, 189–190, 189f

Merkel cell carcinoma, 436, 436f
Mesenchymal chondrosarcoma,  

321–322, 321f
Middle ear

anatomy and histology, 14–15
neoplasms, 423t, 436–445
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Mixed tumor or pleomorphic 
adenoma

external ear/auditory canal, 
433–435

salivary glandtype neoplasia, 
99–102, 99t, 100f–101f

Moraxella catarrhalis
ear, 414
sinusitis, 327, 329

Mucocele
nasal cavity, 346, 346f
oral cavity, 382, 383f

Mucoepidermoid carcinoma
external ear/auditory canal,  

435–436
salivary gland-type neoplasia, 

119–123, 120f–121f, 
122t

Mucosal neuromas, 157–158
Mucositis, 366
Mycobacterium tuberculosis

ear infection, 414
nasal cavity lesions, 334, 334f
oral cavity lesions, 368–369

Mycosis fungoides/Sezary 
syndrome, 219

Myeloid sarcomas, 203, 
203f–204f

Myoepitheliomas, 102–104, 
103f–104f

Myofibroma/myofibromatosis, 
251–253, 252f–253f

Myospherulosis, 344–345, 345f
ear, 422

Myxoid chondrosarcoma,  
319–320, 319f–320f

N
Nasal cavity

adenocarcinoma, 144–147, 145t, 
146f–147f

allergic granulomatosis and 
angiitis, 340–341, 341f

cocaine-induced midline 
destruction, 345

eosinophilic angiocentric 
fibrosis, 342, 343f

fibromas, 246, 246f
fungal disease, 330–334, 

332f–333f
granulomatous lesions following 

steroid injections, 344
hamartoma, 351, 351f–352f
heterotopic glial tissue 

andencephaloceles,  
353, 353f

idiopathic midline destructive 
disease, 328t, 345–346

leishmaniasis, 337
lymphoid hyperplasia, 354
mucocele, 346, 346f
myospherulosis, 344–345, 345f
nasal leprosy, 335, 335f
nasal tuberculosis, 334, 334f
normal anatomy and histology, 

1–2, 2f
polyps, 347–350, 348f–349f, 

347t
rhinoscleroma, 335–335, 336f
rhinosporidiosis, 336–337,  

337f
sarcoidosis, 341, 342f
sinusitis, 327, 329, 329
Wegener’s granulomatosis,  

337–340, 338f–339f, 340t
Nasopharynx

anatomy and histology, 9–10, 9f
angiofibromas, 280–283, 282f
hamartoma, 351, 351f–352f
heterotopic glial tissue and 

encephaloceles,  
353, 353f

lymphoid hyperplasia, 354
Natural killer (NK)/T cell 

lymphomas, nasal type, 
217–219, 217f–218f

Necrotizing sialometaplasia,  
28–30, 29f

Nerve sheath myxomas,  
160–161, 161f
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Neurilemomas, 158–159, 159f
Neuroendocrine carcinoma  

183–188, 183t
Neurofibroma, solitary and 

multiple, 158, 158f
Neuromas

mucosal, 157–158
palisaded, encapsulated,  

161, 162f
solitary circumscribed, 161, 162f
traumatic, 156–157, 157f

Neurothekeomas, 160–161, 161f
Nevi, 176–177, 177f

external ear/auditory canal,  
426–428

Nodular fasciitis, 247–249, 
248f–249f

Nuclear protein of the testis (NUT)
midline carcinoma. See 

Undifferentiated carcinoma
squamous cell carcinoma, 65, 

91, 92f

O
Olfactory neuroblastomas 

(ONBs), 165–169, 
167f–168f, 168t

Oncocytic cystadenomas, larynx, 
403–404

Oncocytomas, salivary gland-type 
neoplasia, 109

Oral cavity
anatomy and histology, 5–8, 

6f–8f
nonneoplastic lesions

congenital abnormalities, 
360–362, 361f–362f

hematopoietic and lymphoid 
disorders, 197–227, 
198f–227f

heterotopic tissues and 
choristomas, 358–360, 
359f–360f, 359t

infectious disease, 366–369, 
367f–368f, 370f

inflammatory conditions, 
370–380, 370t–371t, 
371f–381f, 378t

mucoceles, 382, 383f
oral focal mucinosis,  

342–343, 343f
trauma and iatrogenic 

processes, 362–366, 
363f–366f

verruciform xanthomas,  
383–384, 383f

white sponge nevus, 382
Oral submucosal fibrosis, 40, 41f
Oral traumatic granuloma, 363
Organ of Chievitz, 8, 8f
Orofacial granulomatosis,  

371–372, 372f
Osseous metaplasia. See 

Chondroid/osseous 
metaplasia

Ossifying fibromas, 317, 317f
Osteoma, 313, 314f

ear, 422, 422f
oral cavity, 360

Osteosarcoma, 322–324, 323f
Otitis externa, 414–415
Otitis media, 414
Otomycosis, 414–415, 415f

P
Paget’s disease, 316, 322
Palisaded encapsulated  

neuroma, 161
Papillary squamous cell 

carcinoma, 68–72, 69f–70f, 
71t, 72f

Papillomas
laryngeal, 21–22, 21f–22f
middle ear and temporal bone, 

436, 437f
salivary gland-type neoplasia, 

106–107, 107f
Schneiderian 18–21, 19f–20f

Papillomatosis, laryngeal, 21–22, 
21f–22f
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Paracoccidioidomycosis
laryngeal infection, 396
oral cavity, 369

Paragangliomas, 163–165, 
164f–165f

Pemphigoids/pemphigus
laryngeal lesions, 400
oral cavity lesions, 377–378, 

377f–379f, 377t
Peripheral ossifying/cementifying 

fibroma, 246, 247f
Petrified auricle, 422
Pheochromocytoma, 163–164
Pituitary adenomas, 190, 190f
Plasmacytoma, 215–216, 215f
Plasmablastic lymphoma,  

209, 210f
Pleomorphic adenoma. See Mixed 

tumor or pleomorphic 
adenoma

Pleomorphic lipoma, 289
Plexiform neurofibromas,  

158, 158f
Polymorphous low-grade 

adenocarcinoma (PLGA),  
114–119, 115f–116f, 118t

Polyps
aural, 420–421, 421f
fibroepithelial, external ear/

auditory canal, 430
nasal cavity

antrochoanal, 347t, 
348–350, 349f

cystic fibrosis and, 350, 347t
hairy polyps, 351–353, 352f
inflammatory, 347–348, 347t, 

348f–349f
vocal cords, 401–402, 402f

Posttransplant lymphoproliferative 
disorders (PTLDs), 221–225, 
222t, 223f–224f

Precursor B and T cell 
malignancies, 204–206, 205f

Primary ciliary dyskinesia,  
329–330, 330f

Primitive neuroectodermal tumor 
(PNET), 174–175, 174f–175f

Pseudocyst of the auricle,  
416, 417f

Pseudoepitheliomatous 
hyperplasia, 27–28, 28t, 
159, 160f

Pseudomonas aeruginosa, ear 
infection, 414

R
Ramsay-Hunt syndrome, ear, 414
Relapsing polychondritis

ear involvement, 416
larynx, 399, 400f

Respiratory epithelial 
adenomatoid hamartomas 
(REAHs), 150, 350–351, 
351f

Retrocuspid papule, 246
Rhabdomyoma, 266–268, 

267f–268f
Rhabdomyosarcoma, 269–276, 

270t, 271f–275f
middle ear and temporal bone, 

444, 444f
Rheumatoid arthritis/nodules, 

398–399, 399f
Rhinoscleroma, 335–336, 336f

laryngeal infection, 397
Rhinosporidiosis, 336–337, 337f
Rhinosporidium seeberi, 336
Riga-Fede’s disease, oral  

cavity, 363

S
Saccular cysts, 403–405, 404f
Salivary duct carcinoma, 132–134, 

133f–134f
Salivary gland-type neoplasms

benign neoplasms, 98–109
basal cell adenoma,  

104–106, 105f
canalicular adenomas,  

102, 102f
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Salivary gland-type neoplasms 
(continued)

cystadenomas, 107–109, 108f
myoepitheliomas, 102–104, 

103f–104f
papillomas, 106–107, 107f
pleomorphic adenoma, 

99–102, 99t, 100f–101f
malignant neoplasms, 109–131

acinic cell carcinoma,  
123–125, 123f–125f

adenoid cystic carcinoma, 
109–114, 110f–114f, 115t

basal cell adenocarcinomas, 
136–137, 137f

carcinoma ex pleomorphic 
adenoma, 131–132, 
132f–133f

clear cell carcinoma, 130–131, 
130t, 131f

cystadenocarcinomas, 137–138
epithelial-myoepithelial 

carcinoma, 126–128, 
127f–129f

mammary analogue secretory 
carcinoma, 125–126, 
126f–127f

mucoepidermoid carcinoma, 
119–123, 120f–121f, 122t

myoepithelial carcinoma, 
134–136, 135f–136f

polymorphous low-grade 
adenocarcinoma, 114–119, 
115f–116f, 118t

salivary duct carcinoma,  
132–134, 133f–134f

Sarcoidosis
nasal cavity, 341, 342f
ear inflammation, 422
laryngeal involvement,  

397, 398f
oral cavity lesions, 380

Schwannomas, 158–159, 159f
Sclerosing epithelioid 

fibrosarcoma, 264
Seborrheic keratoses, 424, 424f

Sialadenoma papilliferum,  
107, 108f

Sinonasal papillomas, 22–27, 23t, 
24f–27f

Sinonasal undifferentiated 
carcinoma (SNUC),  
151–152, 180–183,  
181f–182f

Sinus histiocytosis and massive 
lymphadenopathy,  
200–201, 202f

Sinusitis, 327, 329, 329f
Sjögren syndrome, 379–380,  

381f
laryngeal lesions, 400

Small cell carcinomas, 186–188, 
187f–188f

Soft tissue tumors
alveolar soft part sarcoma,  

298–299, 298f–299f
chordoma, 299–301, 300f–301f
ectomesenchymal 

chondromyxoid tumor,  
302, 302f

fatty tumors, 242t–245t, 
289–293

lipoma, 289–290, 290f
liposarcoma, 290–293, 

291f–292f
fibroblastic/myofibroblastic 

tumors, 241–264,  
242t–245t

fibroma, 241, 246, 246f–247f
fibromatosis, 249–251, 

250f–251f
fibrosarcoma, 260–262,  

260f–261f
inflammatory myofibroblastic 

tumor, 255–258, 256f–257f
low-grade myofibroblastic 

sarcoma, 258–260, 
258f–259f

myofibroblastic tumor,  
263–264

myofibroma/myofibromatosis, 
251–253, 252f–253f
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nodular fasciitis, 247–249, 
248f–249f

solitary fibrous tumor/
hemangiopericytoma, 
253–255,  
254f–255f

undifferentiated high-grade 
pleomorphic sarcoma,  
262–263, 262f–263f

myogenous tumors, 242t–245t, 
264–276

leiomyomas, 264–265, 
264f–265f

leiomyosarcoma, 265–266, 
266f

rhabdomyoma, 266–268, 
267f–268f

rhabdomyosarcoma, 269–276, 
270t, 271f–275f

synovial sarcoma, 293–298, 
293f–296f, 297t

vascular tumors, 276–289,  
276t

angiofibroma, 280–283, 282f
angiosarcoma, 285–289, 

288f–289f
cavernous lymphangioma, 

280, 281f
glomangiopericytoma/glomus 

tumor, 283–285, 284f–285f
hemangioma, 278–280,  

279f
intravascular papillary 

endothelial hyperplasia, 
276–278, 277f

Solitary circumscribed neuroma, 
161, 162f

Solitary fibrous tumor, 253–255, 
254f–255f

Spectacle frame acanthoma,  
422

Squamous cell carcinoma (SCC)
clinical characteristics, 46
diagnosis, 46–48, 47f–49f

biopsy specimen options, 
52–57, 52t, 53f–57f

epidemiology, 44–46
external ear/auditory canal, 

424–425, 425f
grading system, 48–52,  

49f–51f
laryngeal papillomatosis and,  

21–22
middle ear and temporal  

bone, 436
precursor lesions, 32

ancillary studies, 40–41
architectural/cytologic 

features, 34t
carcinoma in situ,  

37–38, 38f
hyperplasia, 35, 36f
mild dysplasia, 36, 36f
moderate dysplasia, 37, 37f
severe dysplasia, 37, 38f

reporting, 57–59, 58f, 58t
treatment, 59
upper aerodigestive tract variants

adenoid squamous cell 
carcinoma, 85–87, 86f–87f

adenosquamous carcinoma, 
82–85, 83f–84f, 85t

basaloid SCC, 72–78, 73f–75f, 
76t, 77f

papillary SCC, 68–72, 69f–70f, 
71t, 72f

spindle cell carcinoma, 79–82, 
79f–82f

undifferentiated carcinoma 
(NUT midline carcinoma), 
87–91, 87f–92f

verrucous carcinoma, 64–68, 
66f–67f, 71t

Squamous neoplasms, benign 
proliferations

laryngeal papillomas and 
papillomatosis, 21–22, 
21f–22f

necrotizing sialometaplasia, 
28–30, 29f

neoplastic mimics, 27–30
papillomas, 18–21, 19f–20f
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Squamous neoplasms (continued)
pseudoepitheliomatous 

hyperplasia, 27–28, 28t, 29f
sinonasal (Schneiderian) 

papillomas, 22–27, 23t, 
24f–27f

Squamous papillomas, external 
ear/auditory canal, 413–414, 
432f

Steroid injections, granulomatous 
lesions following, 344

Stevens-Johnson syndrome, 374
Synovial sarcoma, 293–298, 

293f–296f, 297t
Syphilis

laryngeal infection, 397
oral cavity lesions, 368

Syringocystadenoma papilliferum,  
435

Systemic lupus erythematosus
laryngeal lesions, 399–400
oral cavity lesions, 378–379, 

380f

T
T cell malignancies,  

204–206, 218f
Temporal bone neoplasia,  

436–445
Teratocarcinosarcoma, 237–238, 

238f–239f
Teratoma, 233–234, 234f
Thyroglossal duct cysts,  

358–359
Toxic epidermal necrolysis, 374
Tracheopathia osteoplastica, 406
Traumatic fibromas, 381–382
Traumatic neuromas, 156–157, 

157f
Traumatic pseudolipoma, 366
Traumatic ulcerative granuloma, 

363–364, 364f

U
Ulcerative eosinophilic 

granuloma, oral cavity, 363

Undifferentiated carcinoma (NUT 
midline carcinoma), upper 
aerodigestive tract, 87–91, 
89f–92f

Undifferentiated high-grade 
pleomorphic sarcoma,  
262–263, 262f–263f

V
Varicella zoster

ear, 414
oral cavity lesions, 367–368

Vascular tumors, structure  
and classification,  
276–289, 276t

angiofibroma, 280–283, 282f
angiosarcoma, 285–289, 

288f–289f
cavernous lymphangioma, 280,  

281f
glomangiopericytoma/glomus 

tumor, 283–285, 284f–285f
hemangioma, 278–280, 279f
intravascular papillary 

endothelial hyperplasia, 
276–278, 277f

Verruca vulgaris, 68
Verrucous carcinoma, 64–68,  

66f–67f, 71t
Verrucous hyperplasia, 39–40,  

39f, 40t
Vestibular schwannoma, 442, 443f
Vocal cord polyp, 401–402, 402f

W
Warthin tumor, 109
Wegener’s granulomatosis

larynx, 398–399
nasal cavity, paranasal sinuses, 

and nasopharynx, 337–340, 
338f–339f, 340t

oral cavity lesions, 380

Y
Yolk sac tumors, 234–235, 

236f–237f
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