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Preface

There have been many advances in the field of gastrointestinal pa-
thology which are of considerable clinical significance during the
13 years since the last publication of a volume of Current Topics in
Pathology devoted to this subject. Many have arisen from the app-
lication of new techniques of histochemistry, immunocytochemi-
stry, quantitative morphometry and molecular and cell biology to
gastrointestinal diseases, but some, notably the recognition of the
association of Campylobacter pylori with the commonest type of
chronic gastritis, have been achieved using such long established
‘routine’ histological procedures that one wonders how their signifi-
cance had escaped recognition for so long. The topics covered in
this volume have been selected because they present advances of
relevance to the diagnostic clinical pathologist. However, they re-
present the personal selection of the editor, and are in no way
exhaustive. Many other examples of progress in our understanding
of the pathophysiology of gastrointestinal diseases have been omit-
ted, either because of the confines of space or because they have
been well reviewed recently in other publications.

Most of the workload of the practising gastrointestinal patholo-
gist involves the diagnosis and assessment either of inflammation or
of neoplasia in the alimentary tract, and this is reflected in the topics
presented in this book. Thus there are expert contributions on cur-
rent ideas of the pathology of gastritis and duodenitis, the biopsy
diagnosis of collagenous colitis, ischaemic colitis, and intestinal
spirochaetosis, and an assessment of the value of quantitative tech-
niques in the diagnosis of chronic inflammatory bowel disease. In-
creasing international travel has meant that all pathologists should
now have more than a passing acquaintance with conditions which
have previously been regarded as tropical diseases, and a chapter
by MATHAN and MATHAN, who have a vast experience in this area,
is included.

In the field of gastrointestinal neoplasia, there are chapters co-
vering the histological recognition of precancerous lesions of the
oesophagus, stomach, small intestine and anus; descriptions of im-
portant advances in both the genetics and pathology of the gastroin-
testinal polyposis syndromes; the assessment and significance of
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newly recognised prognostic factors in colorectal cancer; and the
role of the surgical pathologist in the clinical management of locally
excised malignant polyps of the large intestine. A critical evaluation
of quantitative techniques in diagnostic gastrointestinal pathology
is given by the Belfast group, who have made a special contribution
to this field, and valuable guidance is given on the biopsy diagnosis
of disorders of intestinal neuronal innervation by HEITZ and Kom-
MINOTH, based on their great personal experience. Finally, the be-
nefit of combining classical morphology with the newly available
techniques of immunology and cell and molecular biology is well
illustrated in a chapter on the gut-associated lymphoid tissue and
gastrointestinal malignant lymphoma.

Although this book is written primarily for diagnostic histopa-
thologists, is is hoped that it will also be of value to all practitioners
of clinical and surgical gastroenterology who depend on the patholo-
gist for their daily management of patients.

I wish to express my wholehearted gratitude and appreciation to
the contributors of this volume, who have given generously of their
precious time. I am also most grateful to my personal secretary,
Mrs. N.J. Owen, and to the staff of Springer Verlag, notably Ms.
H. Herion, Ms. U. Davis, and Mrs. D. Oelschlager, whose patient
assistance has been invaluable.

Cardiff, United Kingdom GERAINT T. WILLIAMS
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2 M. DIXON

1 Introduction

Although for many years a simple classification of ‘non-specific’ gastritis
into acute, chronic superficial and chronic atrophic categories has sufficed
in routine histopathological practice, the clinical significance of the latter
diagnoses is uncertain. While acute gastritis has well established and con-
sistent clinical associations (a recent history of drug ingestion or alcohol
excess leading to haemorrhagic erosions), the clinical features of chronic
gastritis are much more nebulous. The finding of chronic gastritis in ‘heal-
thy volunteers’ (KREUNING et al. 1978) and in random population surveys
(VILLAKO et al. 1976) has led some to conclude that the condition is a nor-
mal aging process of no clinical consequence. While this is a minority view,
even those who believe it to be a pathological process have difficulty in
recognising at what point the density of the inflammatory cell infiltration
becomes ‘abnormal’, and the relationship between this inflammatory pro-
cess, symptomatology and associated pathology.

There have been several attempts to refine the histological classifica-
tion of chronic gastritis, the best known being that of WHITEHEAD et al.
(1972), who advocated a system based on the type of mucosa, subdivision
into superficial and atrophic forms, the ‘activity’ (presence of polymorph
infiltration), and the presence and type of metaplasia. Thus according to
their scheme a biopsy might be reported as showing ‘antral active chronic
superficial gastritis without metaplasia’ or ‘body inactive chronic atrophic
gastritis with intestinal metaplasia’. These authors also endorsed the addi-
tional category of ‘gastric mucosal atrophy’ for biopsies showing marked
glandular atrophy, widespread metaplasia and negligible inflammmatory
cell infiltration. However, others, such as CHELI and G1ACOSA (1983), pre-
fer to consider this picture as simply the severe end of the spectrum found
in chronic atrophic gastritis and do not feel that a separate diagnostic cate-
gory is warranted. These authors also address the not infrequent problem
of categorising cases where deep (transmucosal) chronic inflammatory in-
filtration is found without convincing glandular atrophy. Insofar as neither
superficial nor atrophic gastritis is appropriate, they advocate the term ‘in-
terstitial gastritis’, but the introduction of this additional diagnosis would
only serve to confuse further an already confusing subject. Putting these
semantic problems to one side, an expedient classification is that recently
proposed by KEKKI et al. (1987), where chronic gastritis in the absence of
glandular loss is termed superficial irrespective of the depth and intensity
of the inflammatory cell infiltrate, and where there is glandular loss the
varying degrees are reflected in the terms mild, moderate and severe
atrophic gastritis. This classification has the merit of simplicity and when
applied to body mucosa is closely allied to functional changes.

These attempts to classify chronic gastritis on morphological grounds
have brought increased uniformity to histological reporting but have added
nothing to our understanding of the pathogenetic mechanisms involved.
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Classifications based on topography and clinical associations have achieved
more in this regard. STRICKLAND and MACKAY (1973) recognised two
major categories of chronic gastritis, one mainly affecting body mucosa
and associated with marked hypochlorhydria, high gastrin levels and an-
tiparietal cell antibodies in the serum which they designated type A, and
one showing predominantly antral involvement, low gastrin levels and no
parietal cell antibodies which they termed type B. This classification was
expanded by GLASS and PITCHUMONI (1975) to include cases with patchy
involvement of antrum and body — type AB. A more refined analysis of
the three categories was provided by CORREA (1980), who, as before, dis-
tinguished an auto-immune type, but separated the remainder into hyper-
secretory and environmental types. Hypersecretory chronic gastritis is pre-
dominantly antral and is associated with duodenal or prepyloric gastric
ulceration and excessive production of acid and pepsin. Environmental
chronic gastritis is multifocal, affecting both antrum and body, and is as-
sociated with more proximal gastric ulcers and an increased tendency to
develop dysplasia and carcinoma. From an aetiological point of view
CORREA proposed that hypersecretory gastritis was possible triggered by
psychosomatic or neurogenic mechanisms, and that environmental gastritis
was related to dietary toxins and irritants.

Our views on the aetiology of chronic gastritis have undergone a dra-
matic reappraisal since 1983, when WARREN and MARSHALL ‘rediscovered’
curved bacilli, later named Campylobacter pylori, on the surface of gastric
biopsies from patients with gastritis and peptic ulceration. The pathogenic
status of this organism remains controversial, but sufficient evidence has
accumulated to suggest that most non-auto-immune chronic gastritis can
be considered a consequence of Campylobacter infection. We have there-
fore proposed that the designation type B, indicating bacteria-associated
chronic gastritis, remains entirely appropriate (WYATT and DIXON 1988).

The ability to recognise these organisms readily in biopsy material has
led to a great upsurge in interest in gastritis, and it has rapidly become
apparent that there is wide variation in the prevalence of C. pylori in dif-
ferent clinicopathological settings. In turn, this has prompted an increased
awareness of heterogeneity within chronic gastritis, and it is these ‘new’
forms of gastritis which I principally intend to explore in this chapter.

2 Type B Chronic Gastritis

The histological features of type B gastritis are well known. There is an
increase in the number of lymphocytes and plasma cells within the lamina
propria which is termed superficial in the absence of glandular atrophy and
atrophic if the infiltrate is associated with glandular loss. Polymorph infil-
tration is taken as a sign of activity, and polymorphs are usually seen as an
interstitial infiltrate between the pits and within foveolar and surface
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Fig. 1. Type B gastritis.
Neutrophil polymorph infilt-
ration concentrated around
the isthmic region of a gas-
tric pit

epithelium. In severe activity they collect in the pits, forming the equiva-
lent of crypt abscesses. In many cases polymorphs appear to congregate
specifically around the pit-isthmic region which corresponds to the pro-
liferative compartment (Fig. 1), and damage to stem cells at this site may
be a factor in producing glandular atrophy (HopwooOD 1988). It is this his-
tological picture, for so long regarded as ‘non-specific’, that is closely as-
sociated with C. pylori infection.

The long history of ‘spiral organisms’ in the stomach and their recent
rediscovery and characterisation has been the subject of several good re-
views (GOODWIN et al. 1986; MCNULTY 1986; RATHBONE et al. 1986a;
BLASER 1987). The organisms were originally identified using the Warthin
Starry silver stain, but this method is time consuming and capricious so
that simpler techniques, such as the modified Giemsa (GRAY et al. 1986),
which we favour, have been widely adopted. Some pathologists believe
that the organisms are just as readily recognised in routine haematoxylin
and eosin sections, but in our experience scanty organisms can be missed
without a ‘special’ stain. Their association with type B gastritis was noted
in WARREN and MARSHALLUs first report, and several studies (Table 1)
have since confirmed the strength of the association with active, but not
inactive, chronic gastritis. C. pylori is equally prevalent in chronic super-
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Table 1. C. pylori and activity in chronic gastritis

Active Inactive

n Cp+ n Cp+
Goodwin et al. (1985) 51 47 (92%) 23 8 (35%)
Perth, WA
Morris et al. (1986 a) 28 23 (82%) 7 1 (14%)
Auckland, NZ
Rawles et al. (1986) 23 16 (70%) 47 7 (15%)
Baltimore, USA
Wyatt et al. (1986) 109 95 87%) 35 13 (37%)
Leeds, UK
Jiang et al. (1987) 49 44 90%) 72 36 (50%)

Shanghai, China

Table 2. C. pylori gastritis in children

Chronic
n gastritis Cp+  Age range (yrs)
Czinn et al. (1986) 5 5 5 10 —16
Drumm et al. (1987) 67 10 7 8.7—-15.5
Mahony et al. (1987) 38 10 9 10 -16
Thomas et al. (1988) 50 10 10 5 —16

ficial and chronic atrophic gastritis (ROLLASON et al. 1984) with the excep-
tion of gastric atrophy and intestinal metaplasia. When infection is present
the organisms are widely distributed throughout the stomach and it has
been claimed that the finding of the organism can be taken as a marker of
active chronic gastritis within that stomach, although not necessarily at the
site of detection (HAZELL et al. 1987). Examination of multiple biopsies
has shown that two antral biopsies will reveal their presence in all positive
cases (WYATT et al. 1988 b). The organism inhabits exclusively gastric-type
epithelium, including gastric metaplasia in the duodenum (PRICE et al.
1985; ROLLASON et al. 1984; STEER 1984); it does not colonise intestinal-
type epithelium either in the intestine proper or in metaplastic areas in
the stomach, nor does it colonise severely dysplastic epithelium (unpub-
lished observations) or the surface of cancer cells (JIANG et al. 1987).

Just as the prevalence of chronic gastritis rises with age (VILLAKO et al.
1986), so does the prevalence of C. pylori infection as detected both his-
tologically (WYATT and RATHBONE 1988) and by serological testing for C.
pylori-specific 1gG antobodies (JONES et al. 1986; MORRIS et al. 1986 a).
Where serological studies have included the investigation of children (KAL-
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DOR et al. 1985; JONES et al. 1986) these have revealed uniformly low anti-
body titres, suggesting that, in general, infection is acquired later in life.
However, C. pylori is an occasional cause of ‘primary’ chronic gastritis in
children and several groups have now reported on their findings in paediat-
ric practice (Table 2). The detection of C. pylori-associated gastritis in
children who have recently developed dyspeptic symptoms is further evi-
dence in support of an aetiological role. However, the question as to
whether or not C. pylori is pathogenic still remains unresolved. Evidence
in support of its pathogenetic role can be drawn from morphological ob-
servations, human and animal infection, immunological studies, biochemi-
cal mechanisms and treatment studies.

2.1 Morphological Observations

In our experience histologically detectable C. pylori are never found on
normal antral mucosa; invariably in positive cases there is some increase
in mononuclear cells. However, in patients with gastritis limited to the an-
trum one can find colonisation of the morphologically normal body mu-
cosa (WyAaTTet al. 1986), so that inflammation is neither a prerequisite for
colonisation nor an inevitable consequence of local colonisation. Failure
to provoke an inflammatory response may be linked to low virulence of
the particular strain of C. pylori; BURNIE et al. (1988) have identified nine

Fig. 2. Type B gastritis. Low power electron micrograph showing numerous C. pylori either in
the mucus layer or attached to the surface epithelial cells. A few cell fragments have become
detached from the epithelium
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types of which type 2 was isolated from patients with normal mucosa. We
have found C. pylori to be more numerous in active inflammation and
both neutrophil and eosinophil polymorphs are significantly increased
in positive cases (KARTTUNEN et al. 1987). The organisms show a close
spatial relationship to polymorphs (ANDERSEN et al. 1987), and to some
extent the number of bacteria present can be correlated with the number
of neutrophils (STEER 1985). Although these findings are strong support
for a local infection, the relationship between activity and C. pylori has
been disputed by other workers (PRICE et al. 1985; NIEDOBITEK et al.
1987).

Ultrastructurally, the organisms are found very closely apposed to the
epithelial plasma membrane (Fig. 2), where there is loss of microvilli and
formation of shallow cup-like attachment sites (Fig. 3) similar to the ad-
hesion pedicles of pathogenic E. coli (GOODWIN et al. 1986). However, the
mere presence of these cell-bacteria interactions does not indicate
pathogenicity as similar attachments are seen with some commensal or-

Fig. 3. Tpye B gastritis. Electron micrograph in which three Campylobacter organisms show
aspects of the attachment process. Organism A is possibly attached by a flagellum; B shows an
ill-defined ‘corona’ of electron-dense material around the organism, maximal towards the
plasma membrane; C. appears to be firmly attached at one pole to a saucer-like depression in
the plasma membrane, forming a so-called adhesion pedestal
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ganisms in a variety of animal species (SAVAGE 1970). Nevertheless, the
infected epithelium shows degenerative changes comprising intercellular
oedema, detachment from the basal lamina and cell necrosis, and partly
digested organisms are seen in vacuoles within epithelial cells (TRICOTTET
et al. 1986). Furthermore, organisms have been identified within the
canaliculi of parietal cells (CHEN et al. 1986) and in phagocytic vacuoles
inside polymorphs (SHOUSHA et al. 1984).

2.2 Human and Animal Infection

Marshall’s ‘heroic’ experiment, in which following ingestion of approxi-
mately 10° C. pylori organisms he developed a symptomatic gastritis (MAR-
SHALL et al. 1985a), seemed to be clear evidence of the organism’s
pathogenicity. However, this apparently crucial experiment did not confirm
a role for C. pylori in chronic gastritis as the gastritis that developed was
histologically acute and proved to be self-limiting. Chronic gastritis did
develop in a subsequent human volunteer study (MORRIS and NICHOLSON
1987), and it is likely that two epidemics of hypochlorhydria among volun-
teer subjects were caused by C. pylori transmitted by non-sterilised pH
electrodes (RAMSEY et al. 1979; GLEDHILL et al. 1985). In both studies an
initial hypochlorhydric illness progressed to histological chronic gastritis in
several cases, and in one of these studies retrospective serological testing
revealed that antibody titres to C. pylori rose in 9 of 12 gastritis patients
during the convalescent phase (PETERSON et al. 1987). Sceptics could
argue that even these observations do not prove a causal relationship and
instead raise the possibility that the hypochlorhydria predated exposure to
C. pylori and allowed the organisms to colonise and proliferate (HOWDEN
and HUNT 1987). It is certainly recognised that the organisms are acid in-
tolerant and do not survive below a pH of 2.5 (HAZELL and LEE 1985) so
that at least a transient hypochlorhydria is required to facilitate their safe
passage from the gastric lumen to their protected niche beneath the
mucus-bicarbonate barrier, where the pH is near neutral. However, a suffi-
ciently hypochlorhydric episode probably occurs with every meal, so there
is no need to invoke more esoteric mechanisms.

The establishment of an animal model of C. pylori gastritis has proved
difficult. Rodents traditionally used in peptic ulcer research have proved
unsuitable, but there have been recent reports of chronic gastritis following
administration of C. pylori to gnotobiotic piglets (LAMBERT et al. 1987,
MORGAN et al. 1988) and rhesus monkeys (BASKERVILLE and NEWELL
1988). Gastric colonisation by a related Campylobacter-like organism
accompanied by chronic gastritis has also been observed as a natural infec-
tion in aging ferrets (FOX et al. 1986).

The outcome of these human and animal studies has been to demon-
strate that the establishment of C. pylori infection in previously normal
gastric mucosa results in a chronic inflammatory response.
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2.3 Immunological Studies

The fact that patients with C. pylori gastritis have raised levels of specific
antibody in their serum has already been mentioned. The elevation is of
sufficient magnitude to permit serological diagnosis (RATHBONE et al.
1986 b); JONES et al. 1986) and is proving useful in epidemiological studies,
for example among endoscopy personnel (RAWLES et al. 1987) and meat
workers (MORRIS et al. 1986a). Specific IgA and IgM antibodies can be
detected in gastric juice (RATHBONE et al. 1986 ¢) and coating of mucosal
C. pylori has been demonstrated by immunohistological techniques

Fig. 4. Type B gastritis. Campylobacter-positive chronic gastritis showing a lymphoid aggre-
gate with germinal centre formation
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(WyaTtTet al. 1986). Local production of antibodies to C. pylori by plasma
cells in the lamina propria has been confirmed by in vitro culture of gastric
mucosal biopsies (WYATT and RATHBONE 1988). In keeping with this local
specific antibody production, synthesis of secretory component is increased
in antral chronic gastritis, as is production of the non-specific antibacterial
substances lysozyme and lactoferrin (ISAACSON 1982; VALNES et al. 1984).
It has also been shown that the number of CD-4 positive lymphocytes
(helper-inducer T cells) increases relative to CD-8 suppressor cells in C.
pylori-positive gastritis (RATHBONE et al. 1988b) and that these changes
are paralleled by the acquisition of lymphoid follicles with germinal centres
in about one-third of cases (Fig. 4), such follicles being almost invariably
absent in normals and C. pylori-negative gastritis (WYATT and RATHBONE
1988). Thus the increase in mononuclear cells seen in type B gastritis is
explicable in terms of a cellular and humoral immune response directed
towards C. pylori. Secretion of IgA antibody is likely to interfere with
bacterial adhesion, and coating of organisms by IgM and IgG, which have
complement fixing and opsonising properties, would be likely to enhance
neutrophil activity against C. pylori and explain the association between
colonisation and polymorph activity (WYATT et al. 1986 a). Enhanced pro-
duction of the chemotactic factor leukotriene LTC,4 has also been demon-
strated in C. pylori-associated gastritis compared with normal mucosa
(AHMED et al. 1987).

2.4 Biochemical Mechanisms

One of the most remarkable features of C. pylori is its urea-splitting capac-
ity (OWEN et al. 1985), and the generation of ammonia in its immediate
microenvironment may further protect the organism against acid attack
(GOODWIN et al. 1986). The organism’s high urease activity has been
utilised in developing rapid diagnostic tests based on incubation of gastric
biopsies in urea-containing media with a pH indicator (MORRIS et al.
1986b) and in non-invasive breath tests following oral administration of
4C- and “C-labelled urea (GRAHAM et al. 1987). Whether or not ammonia
production is a pathogenetic mechanism in C. pylori infection is controver-
sial, but MURAKAMI and his colleagues (1987 a,b) have shown that am-
monia can produce necrotic lesions in the rat stomach and that urease
activity combined with high blood urea levels in patients with azotaemia
leads to ammonia-induced damage of the gastric mucosa.

Other potential biochemical mechanisms by which the organism may
cause mucosal damage are back-diffusion of hydrogen ions (HAZELL and
LEE 1986), proteolytic degradation of mucus (SLOMIANY et al. 1987) and
the production of toxins (LEUNK et al. 1988).

The relative importance of these mechanisms is not clear but they offer
a more than adequate explanation for C. pylori as a cause of mucosal in-
jury. Such injury might not only be manifest as a chronic gastritis but in
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combination with acid attack can lead to erosion and ulceration. There is
evidence that C. pylori-associated gastritis may be involved in up to 70%
of gastric ulcers (O’CONNOR et al. 1987).

2.5 Treatment Studies

If C. pylori is indeed the principal aetiological factor in type B chronic
gastritis then eradication of the organism should result in symptomatic and
histological improvement. While it has been shown that certain antimicro-
bials known to be effective against C. pylori, such as metronidazole and
furazolidone, will bring about the healing of gastroduodenal ulcers (D1AZ
and ESCOBAR 1986; ZHENG et al. 1985), their efficacy in chronic gastritis
has not been investigated. Other potentially effective antibiotics, such as
erythromycin (MCNULTY et al. 1986) and nitrofurantoin (GILMAN et al.
1987), have been tried but with variable results. Bismuth-containing com-
pounds, alone amongst the ulcer-healing agents, are bactericidal for C.
pylori, and several studies (MCKENNA et al. 1987; ROKKAS et al. 1987)
have investigated the value of colloidal bismuth subcitrate in the treatment
of gastritis. These studies using bismuth alone, and others using combi-
nations of bismuth compounds with antibiotics (BORODY et al. 1988;
RAUWS et al. 1988), have consistently shown that eradication of C. pylori
is accompanied by symptomatic improvement and a significant reduction
or resolution in histological gastritis. Thus treatment studies tend to en-
dorse a pathogenetic role for C. pylori.

2.6 Conclusion

On the basis of this accumulated experience, I regard the evidence in
tavour of C. pylori having a pathogenetic role in chronic gastritis as very
persuasive. Whether or not this role is primary or secondary is more debat-
able. The epidemiological data indicate a steadily increasing prevalence of
C. pylori with advancing age; this is unusual for a primary infection spread
by the oral route, and it still remains a possibility that C. pylori is an ‘op-
portunistic’ pathogen that follows in the wake of some (but not all) kinds
of mucosal injury and initiates and perpetuates chronic inflammation.
There are other workers in this area, however, who have no doubt that
C. pylori is a primary pathogen, and yet others who consider the organism
to be simply a ‘passenger’ carried by an abnormal gastric mucosa. The
debate continues!
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3 Type A Chronic Gastritis

Classically the appearances in type A gastritis are those of gastric atrophy
affecting body mucosa. The mucosa is thinned, and there is virtually com-
plete loss of specialised cells with apparent replacement of glands by down-
ward extension of the proliferative compartment. This feature allied to
widespread intestinal metaplasia gives-an appearance of villi and elongated
pits which can resemble small intestinal mucosa. Chronic inflammatory
cells are generally scanty and polymorphs are absent, and the lamina pro-
pria may show infiltration by fat cells. These classical appearances, how-
ever, are found in less than half of patients with pernicious anaemia (PA)
(JOSKE et al. 1955), while conversely end-stage gastric atrophy can be
found in the absence of other features of PA (CHELI and GIACOSA 1983).
The antral mucosa in PA is usually described as normal or shows less gas-
tritis than the body. The fact that antral gastritis is common in the general
population suggests that when antral involvement is found in patients with
PA it represents coincidence of type A and type B gastritis. If this was the

case one would expect to find Campylobacter organisms in the involved
antrum.

3.1 Campylobacter Status

We examined the Campylobacter status in antral and body biopsies from
14 patients with PA and compared them with age- and sex-matched pa-
tients with peptic ulcer disease (O’CONNOR et al. 1984). As expected, all
but one of the latter group had C. pylori whereas only three of the PA
group had the organisms and in two of these they were scanty. The or-
ganisms were found on antral mucosa in two cases; thus the prevalence of
antral Campylobacter-associated gastritis in this admittedly small series of
PA patients was only 14%. A serological study of patients with low levels
of vitamin B, and positive intrinsic factor and parietal cell antibodies has
independently confirmed the low prevalence of C. pylori antibodies
amongst this group (RATHBONE et al. 1989). A more complete histological
study has recently been reported by FLEJOU and colleagues (1989), who
examined antral and body biopsies from 45 patients with PA. All had
chronic atrophic gastritis in the body and gastritis was found in the antrum
in 16 cases (36%). Only one patient with antral gastritis was colonised by
C. pylori, giving a prevalence of 6%, far below that found in type B gas-
tritis. These authors concluded that the antrum in PA is resistant to coloni-
sation by C. pylori and their findings argue against coincidence of type A
and type B gastritis. Thus, whatever the cause of the antral gastritis in PA,
it does not involve C. pylori.
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3.2 Pathogenesis

While an auto-immune pathogenesis for PA seems firmly established and
the disease has been produced experimentally by serial injections of auto-
antigens (ANDRADA et al. 1969) and auto-antibody (INADA and GLASS
1975), its distinction from ‘environmental’ gastritis is not clear-cut. In a
prolonged follow-up study of chronic gastritis conducted by IHAMAKI et al.
(1985), a considerable proportion of patients who showed diffuse (antral
and body) gastritis 10 years before, exhibited a ‘pure’ body gastritis at fol-
low-up, “obviously due to regression of the antral process”, which gave
rise to a phenotype characteristic of PA. Likewise the development of end-
stage atrophic gastritis was significantly associated with the presence of
parietal cell antibodies. Thus their findings indicate the existence of an al-
ternative route for the development of type A gastritis from a pre-existing
diffuse chronic atrophic gastritis (CAG). KAYE (1987) has gone even
further in stating that “there is little reason to doubt that CAG and PA
share a common aetiology and pathogenesis.” Such a conclusion is difficult
to reconcile with the striking differences in the prevalence of C. pylori
found in these two conditions.

3.3 ECL Cells and Polyps

The parietal cell antibodies characteristic of PA are thought to have both
direct cytotoxic effects and a blocking action on gastrin receptors on
parietal cells. These effects and the consequent hypochlorhydria result in a
‘negative feedback’ stimulation of gastrin production (KAYE 1987). Thus,
in a ‘typical’ case where the antrum is uninvolved there is G cell hyper-
plasia and hypergastrinaemia. The raised gastrin levels are in turn held to
be responsible for proliferation of enterochromaffin-like cells in the body
part of the stomach so that some patients with PA exhibit diffuse argy-
rophil cell hyperplasia (RODE et al. 1986) or develop carcinoid tumors
(HARVEY et al. 1985) or both (BORCH et al. 1985).

Carcinoid polyps are increasingly recognised in PA, but they are by no
means the commonest form of polyp encountered in these patients. De-
spite the claim by IKEDA and colleagues (1985) that gastric ‘pseudopolyps’
are “a new clinical manifestation of type A gastritis”, multiple small sessile
polyps have long been associated with pernicious anaemia and are ob-
served in about one-third of patients (ELSBORG et al. 1977; VARIS et al.
1979: STOCKBRUGGER et al. 1983). Histologically they are described as
hyperplastic but some might simply represent, as IKEDA suggests, residual
islands of relatively normal mucosa thrown into relief by the surrounding
mucosal atrophy.
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4 Lymphocytic Gastritis

In our experience less than 10% of biopsies showing active chronic gastritis
are C. pylori negative. While a few negative biopsies can be explained on
the basis of sampling error, the majority cannot. We were intrigued by
these ‘active negative’ cases and on review noted that some showed unusu-
ally marked lymphocytic infiltration of the surface and foveolar epithelium
corresponding to an entity recently described as lymphocytic gastritis
(Haoret al. 1986a,b).

4.1 Relationship to Varioliform Gastritis

Excessive lymphocytic infiltration of the gastric epithelium appears to have
been first described in 1985 by HAoOT et al., and by RUBIO et al. who ob-
served it in a Japanese patient with peptic ulceration. HAOT and his col-
legues (1986 a,b) subsequently detailed the clinicopathological aspects in
46 patients and emphasised its relationship to ‘varioliform gastritis’. The
latter term was introduced in 1947 when it was applied by MOUTIER and
MARTIN to the gross appearances in two cases of gastritis characterised by
widespread nodular and eroded lesions running along the gastric rugae
(Fig. 5). Two similar cases were described in the same year by ALBOTet al.

Fig. 5. Lymphocytic gastritis. Part of a gastrectomy specimen removed for early gastric cancer
showing prominent mucosal folds in the body part of the stomach. The mucosa has a coarsely
nodular or mamillated appearance. This proved to be lymphocytic gastritis on microscopy. We
believe the two lesions to be unrelated
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‘Varioliform gastritis’ as an endoscopic diagnosis seems to have been
rather loosely applied to any condition in which there are multiple
‘chronic’ erosions, so that the reported histological findings are in disarray.
Some authors describe foveolar hyperplasia and fibrosis (GREEN et al.
1977, FRANZIN et al. 1984) while others lay emphasis on dense mononu-
clear cell infiltration of the lamina propria (O’BRIEN et al. 1972; ELTA
et al. 1983; GALLAGHER et al. 1987). A proportion of the latter patients
will have lymphocytic gastritis. As I have argued elsewhere (WYATT and
DIxoN 1988), there appear to be three histological patterns associated with
chronic erosive gastritis; strictly antral (prepyloric) chronic erosions usually
show fibrosis and foveolar hyperplasia, whereas erosions maximal in the
body are more likely to be lymphocytic gastritis. Other erosions, mainly
antral, result from focally severe type B chronic gastritis.

4.2 Prevalence

Once one is aware of the entity of lymphocytic gastritis, the histological
picture is readily recognised. On the basis of exceptional numbers of intra-
epithelial lymphocytes in the surface and foveolar epithelium we identified
17 cases from amongst 382 (4.5%) otherwise straightforward cases of
active chronic gastritis (DIXON et al. 1988). At low magnification the
epithelium is crowded with nuclei (Fig. 6) which at higher power are seen
to belong to mature-looking lymphocytes, many of which are surrounded
by a clear halo typical of normal intra-epithelial lymphocytes (Fig. 7). On

Fig. 6. Lymphocytic gastritis showing superficial erosion in a biopsy specimen
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Fig. 7. Lymphocytic gas-
tritis. Higher power view
showing the prominent
plasma cell content of the
lamina propria and marked
lymphocytic infiltration of
the surface and foveolar
epithelium. Many of the lym-
phocytes are of the ‘halo’
type characteristic of normal
intra-epithelial T-cells

immunostaining these are exclusively of T-cell type. The number of intra-
epithelial lymphocytes in lymphocytic gastritis is increased by 10—15 times
that found in active chronic gastritis; 55.3 + 19.5 (mean * SD) versus
3.7 = 1.3 in our series.

While endoscopy in the classical case reveals multiple small nodules
each surmounted by a shallow aphthoid or erupting erosion maximal in
the body part of the stomach, only a minority of our cases showed this
fully-developed picture. Therefore, in the same way that not all endoscopic
varioliform gastritis is ‘lymphocytic’, not all histological lymphocytic gas-
tritis is ‘varioliform’.

4.3 Campylobacter Status

When we examined the Campylobacter status of our cases. Only seven of
the patients (41%) were C. pylori positive compared with over 90% in the
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generality of active type B gastritis. However, the relationship was not
clear-cut: four of the C. pylori-negative patients had antibody titres in the
positive range, indicating previous infection; in two patients there were
neither organisms nor serological evidence of infection; and in two cases
an apparent change from C. pylori negative to positive on follow-up biopsy
was not accompanied by any substantial change in the intra-epithelial lym-
phocyte counts.

4.4 Aetiology

The aetiology of lymphocytic gastritis remains obscure. Previous specula-
tion on the pathogenesis of varioliform gastritis has centred on it being an
allergic reaction. LAMBERT et al. (1978) reported finding increased num-
bers of IgE-positive cells in the lamina propria using immunofluorescence,
but this has not been our experience in a small number of cases of lym-
phocytic gastritis investigated by immunohistology. In keeping with an
allergic aetiology, ANDRE et al. (1982) have demonstrated the efficacy of
sodium cromoglycate treatment, and a case of varioliform gastritis has
been described in which the condition followed the drinking of a herb-tea
mixture (PERARNAU et al. 1984). The histological picture of large numbers
of Tlymphocytes infiltrating the surface epithelium is reminiscent of
coeliac disease. Although the gastric epithelium does not show lymphocy-
tic infiltration in gluten-sensitive enteropathy (HANSKY and SHINER 1983;
GILLBERG et al. 1985), the similarity between the two conditions suggests
that they may have a common immunopathological basis in sharing an
abnormal response to some local antigen to which the patient has become
sensitised. The nature of the antigen in lymphocytic gastritis is not clear;
while C. pylori is a possible candidate, the tendency for the disease to
affect the body rather than the antrum of the stomach is difficult to ex-
plain.

5 Reflux Gastritis

The General Infirmary at Leeds has a long tradition of expertise in gastric
surgery culminating in recent years in the introduction of the highly selec-
tive vagotomy for duodenal ulcer (JOHNSTON and WILKINSON 1970). This
in turn has led to considerable interest in the ‘postoperative stomach’ and
in particular in enterogastric reflux of bile and its relationship to symptoms
and gastritis. Among several studies on this topic, we have compared the
severity of ‘conventional’ (type B) chronic gastritis with the levels of in-
tragastric bile acids in patients who have undergone a variety of operations
for duodenal (DEWAR et al. 1983) and gastric ulcer (DEWAR et al. 1984)
and found there to be no correlation. However, during the course of these
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Fig. 8. Tpye C gastritis due to reflux. Antral biopsy from a patient who had undergone truncal
vagotomy and pyloroplasty some years before. There is foveolar hyperplasia, increased vascu-
larity and increased numbers of smooth muscle fibres but normal numbers of chronic inflam-
matory cells '

studies I became increasingly convinced that some patients with reflux
exhibited a distinctive form of ‘gastritis’ which did not fit into the usually
accepted categories. These biopsies showed marked foveolar hyperplasia,
oedema, vasodilatation and increased smooth muscle fibres in the lamina
propria, and a paucity of acute and chronic inflammatory cells (Fig. 8). It
should be emphasised that these appearances were found in widely sepa-
rated areas in the gastric remnant and were not merely confined to the
peristomal area where these changes, together with cystic dilatation, distor-
tion and atrophy of glands, are well recognised. In a subsequent study we
were able to demonstrate by allocating each patient a reflux score based
on these histological criteria that there was a significant link between high
reflux scores and abnormal bile acid levels and hypochlorhydria in samples
of fasting gastric juice (DIXON et al. 1986). We therefore concluded that
there is a distinct histological picture associated with alkaline enterogastric
reflux which can be termed reflux gastritis.

5.1 Foveolar Hyperplasia

The concept of a reflux ‘gastritis’ without inflammatory cells is a difficult
one for many histopathologists to accept. Indeed this reluctance to accept
the term gastritis led DU PLESSIS, a pioneer in this field, to abandon the
term ‘proliferative gastritis’ (DU PLESSIS and LAWSON 1974) in favour of
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‘chronic gastric mucosal reaction’ (DU PLESSIS 1977), but even with this
amended name the lesion remained largely ignored. It was LAWSON who
first drew attention to foveolar hyperplasia as a feature of enterogastric
reflux in describing a ‘hypertrophic gastritis’ which developed in dogs sub-
jected to partial gastrectomy (LAWSON 1965), and further support for this
being a major consequence of reflux has come from experimental (MEN-
GUY and MAX 1970; DELANEY et al. 1975; ROBBINS et al. 1976) and clini-
cal studies (DRAPANAS and BETHEA 1974; Loup et al. 1978; RITCHIE
1980). These studies have been extended more recently by MOSIMANN and
his colleagues, who in an investigation of duodenogastric reflux in vago-
tomised dogs found that foveolar hyperplasia was the only microscopic
lesion induced by reflux (MOSIMANN et al. 1984) and that the hyperplasia
regressed or disappeared after the correction of reflux (FONTOLLIET et al.
1984). In keeping with these findings, cell kinetic investigations reveal
increased proliferation in the presence of duodenogastric reflux (LANG-
HANS et al. 1984 a). Subsequent to publication of our study, BECHI et al.
(1987) investigated partially gastrectomised patients for histological fea-
tures of reflux and concluded that hyperplasia of the foveolar epithelium
was reflux related whereas there was no relationship between chronic
atrophic gastritis and reflux.

5.2 Paucity of Inflammatory Cells

Both DU PLESSIS and MOSIMANN have expressed misgivings over the sig-
nificance of the inflammatory cell infiltrate in reflux; the former found the
infiltrate to be frequently absent in symptomatic patients (DU PLESSIS
1977) while the latter stated that the infiltrate “does not regress significant-
ly in humans after remedial surgery. This tends to deny reliability to this
criterion for the diagnosis of reflux gastritis.” (MOSIMANN et al. 1981). 1
would go further and claim that chronic inflammatory cell infiltration is
not an integral part of the response to reflux and that previous attempts
to correlate chronic superficial and atrophic gastritis with the degree of
reflux have been misplaced. When chronic inflammatory cells are present
in biopsies from a patient with reflux they are likely to represent coexistent
type B chronic gastritis or the legacy of a pre-existing type B gastritis.

5.3 Hyperaemia

While the reluctance to accept inflammation sine inflammatory cells is un-
derstandable, it is surprising that histopathologists have been slow to
acknowledge that lamina propria oedema and congestion represent the
vascular component of an inflammatory response rather than biopsy arti-
fact. It is surprising because mucosal hyperaemia has long been considered
by endoscopists to be an important indicator of reflux gastritis, and a sig-
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nificant correlation has been found between hyperaemia and the concen-
tration of bilirubin in gastric juice (KEIGHLEY et al. 1975). Furthermore,
erythema and oedema almost invariably disappear following the creation
of a Roux-en-Y limb (RITCHIE 1984). Histologically, both oedema (SCUDA-
MORE et al. 1973) and congestion (DRAPANUS and BETHEA 1974) have
been mentioned but without special emphasis. More recently a careful
study by EMMANOUILIDIS and colleagues (1984) gave rise to the observa-
tion that “marked oedema of the lamina propria with lack of inflammatory
infiltration was a very characteristic finding in bile gastritis.”

5.4 Pathogenesis

The injurious agent in enterogastric reflux remains a subject of debate.
The refluxate contains alkaline pancreatico-duodenal secretions as well as
bile acids, bile salts and lysolecithin, the latter being produced by. the
action of phospholipase in pancreatic juice on the lecithin in bile. The
damaging action of lysolecithin (DAVENPORT 1970; ORCHARD et al. 1977)
and bile salts (EASTWOOD 1975) has been long recognised, and more re-
cently CARTER et al. (1984) have demonstrated exfoliation of surface cells
following topical application of bile acids in an acid milieu. Just as we have
proposed with aspirin-induced injury (BERRISFORD et al. 1985), it appears
that increasing concentrations of taurocholic acid evoke a sequential re-
sponse in the surface epithelium from an initial increased release of mucus
through to massive cell exfoliation consequent upon disruption of the
mucus barrier. Others have demonstrated that isolated pancreatic reflux
gives rise to more antral erosions than isolated bile reflux, although the
latter produced more fundal lesions (DISERENS et al. 1984). However,
ARMSTRONG et al. (1988) have more recently demonstrated that bile acids,
lysolecithin and gastric luminal pH, but not pancreatic enzymes, are major
determinants of gastrotoxicity in the rat. Whatever the relative importance
of these agents in man, it seems reasonable to argue that reflux leads to
an essentially ‘chemical’ injury which results in disruption of the mucus
barrier and directly affects the mucosa but also permits acid attack (REES
and RHODES 1977). The combined injury leads to accelerated exfoliation
of surface epithelial cells, and a histamine-mediated vascular response
manifest as oedema and hyperaemia, without (presumably) the production
of leucotaxins or the need for a local immune response which would entail
the participation of acute and chronic inflammatory cells. Repetition of
the injury might lead to the release of other soluble factors, such as
platelet-derived growth factor, which stimulates smooth muscle and, later
on, fibroblastic proliferation. I would argue that the finding of hyperaemia
and interstitial fluid exudation, despite the absence of cellular exudation,
justifies the term ‘reflux gastritis’ rather than the more cumbersome ‘gas-
tropathy’; furthermore reflux gastritis is now firmly established in clinical
terminology.
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5.5 Specificity

The individual histological features seen in association with alkaline reflux
are in no way specific. Foveolar hyperplasia is simply a response to exces-
sive cell exfoliation from the surface epithelium and as such is seen in all
types of active gastritis. Likewise, hyperaemia and oedema are part of any
inflammatory process. Indeed, the proposition that a combination of these
features together with a paucity of inflammatory cells constitutes a distinct
entity is only valid insofar as they indicate a distinctive response of the
gastric mucosa to repeated ‘chemical’ injury. Thus identical appearances
can be found following repeated drug injury to the mucosa, notably that
caused by long-term treatment with NSAIDs (LAINE et al. 1988), and in
some alcoholic patients (PARL et al. 1979). Thus, in the absence of precise
clinical information, the histopathologist faced with these appearances
might do better to employ a diagnostic term wich indicates that the picture
is that of a ‘chemically induced’ chronic gastritis rather than to assume the
cause to be ‘reflux’. It seems logical therefore to employ the term ‘type C’
(Chemical) gastritis for this category.

5.6 Campylobacter Status

With regard to the relationship between enterogastric reflux and gastric
Campylobacter organisms, we have investigated C. pylori status in patients
with unoperated duodenzl ulcer (DU) and several groups of postoperative
DU patients, one group treated by highly selected vagotomy (HSV), and
the others comprising patients who had undergone various operations
which removed or bypassed the pylorus (O’CONNOR et al. 1986b). The
preoperative DU group showed 97% C. pylori positivity and the HSV
group 94% positivity, while the other postoperative groups had an overall
positivity of 42%. In keeping with a previous study (O’CONNOR et al.
1986 a) we found that C. pylori negativity was significantly linked to high
histological reflux scores and high intragastric bile acid levels. Thus we con-
cluded that many patients with DU must undergo a change from a C.
pylori-positive chronic gastritis to a C. pylori-negative reflux gastritis fol-
lowing operations which permit enterogastric reflux. This means that for a
variable time after surgery there must be a transitional phase during which
biopsies will reveal a mixed picture of foveolar hyperplasia and chronic
inflammatory cell infiltration. Only later will the more characteristic pic-
ture associated with reflux emerge. A more recent study (GUSTAVSSON
et al. 1987) identified C. pylori in 6 of 24 partial gastrectomy patients. In-
terestingly, four of nine patients without symptoms were positive, whereas
only 2 of 15 with symptoms attributed to ‘alkaline reflux gastritis’ had
C. pylori. The disappearance of C. pylori in reflux is likely to be a conse-
quence of disruption of the mucus-bicarbonate barrier (RITCHIE 1977) and
the bile intolerance of the organism (TOMPKINS and WEST 1987). HSV
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appears to protect against reflux but the C. pylori-positive chronic gastritis
persists in these patients.

5.7 Reflux in the Intact Stomach

Although our published work has been largely concerned with postopera-
tive patients in whom the presence of reflux has been substantiated by
intragastric bile acid measurements, I have frequently encountered similar,

Fig. 9. Type C gastritis in the intact stomach. There is prominent foveolar hyperplasia,
oedema and congestion of the lamina propria and a paucity of chronic inflammatory cells
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Fig. 10. Type C gastritis in
the intact stomach. Biopsy
from another case showing
foveolar hyperplasia, capil-
lary congestion and an in-
crease in smooth muscle
fibres in the lamina propria.
There was no history of
NSAID ingestion or alcohol
abuse in either case

albeit milder, changes in intact stomachs (Figs. 9,10). If ingestion of
NSAIDs and alcohol abuse can be excluded, then I would claim that the
finding of severe degrees of epithelial hyperplasia, congestion and lamina
propria oedema, with no increase in chronic inflammatory cells, is indica-
tive of reflux gastritis. ‘Spontaneous’ enterogastric reflux is less widely
acknowledged than that following gastric surgery, and yet its occurrence in
unoperated gastric ulcer patients (THOMAS 1984) and in ‘gallstone dys-
pepsia’ and post-cholecystectomy patients (SVENSSON et al. 1986) is well
documented. After these associations have been eliminated there remains
a substantial proportion of patients with demonstrable reflux who are as-
sumed to have a motor disturbance of pyloro-antral function which can be
termed ‘primary or idiopathic enterogastric reflux’ (FISHER 1985). This
condition may or may not be part of a wider disturbance of gastrointestinal
motility which overlaps with the irritable bowel syndrome, and recent ex-
perimental work indicates that the fault lies in decreased antral motility
(DEFILIPPI et al. 1987).
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The relationship between histology and reflux in the intact stomach has
been explored recently by NIEMELA et al. (1987), and these authors found
that reflux was associated with infiltration of mononuclear cells, neutro-
phils and eosinophils as well as foveolar hyperplasia. The possibility that
many patients aged over 40 with demonstrable duodenogastric reflux will
already have a type B chronic gastritis does not appear to have been taken
into account in this study. Future studies on the intact stomach will have
to ascertain the C. pylori status and examine correlations with reflux
within positive and negative categories.

5.8 Reflux and Ulceration

Under most circumstances the increased rate of cell loss at the surface is
compensated for by foveolar hyperplasia, but where the injury is particu-
larly severe, erosions will develop, and the lesion may even progress to
chronic gastric ulceration. Although enterogastric reflux has not been
widely considered as a predisposing factor in antral (prepyloric) erosions
and ulcers, from the foregoing and a consideration of their histological ap-
pearances it seems likely that reflux rather than type B gastritis reduces
mucosal resistance and leads to erosion without a requirement for
hyperacidity. Some support for this view comes from the finding that acid
production in patients with antral erosive changes is within the normal
range (NESLAND and BERSTAD 1985; GUSLANDI and BALLARIN 1986) and
that the volume of duodenogastric reflux (Frizis et al. 1987) and gastric
bile acid concentration (GOTTHARD et al. 1985) is high in patients with
prepyloric ulcers. The role of bile reflux in gastric ulceration has been dis-
puted (SCHINDLBECK et al. 1987) but histological studies suggest that
duodenogastric reflux may be a factor in the production of about 30% of
all gastric ulcers (O’CONNOR et al. 1987). Indeed, reflux might act to-
gether with type B gastritis to further reduce mucosal integrity and in-
crease its susceptibility to acid attack so that a larger proportion of gastric
ulcers may result from their combined effects (KARTTUNEN and NIEMELA
1988).

5.9 Hyperplasia Versus Dysplasia

Wider recognition of a ‘chemical’ (type C) gastritis may help in a fuller
understanding of non-ulcer dyspepsia, and in postoperative patients will
indicate those patients who are most likely to benefit from revisionary
surgery to divert bile away from the stomach. Of more relevance to the
histopathologist, however, is the distinction between foveolar hyperplasia
and premalignant dysplasia. There is a tendency for histopathologists to
interpret marked foveolar hyperplasia in the absence of inflammatory cells
as dysplasia when the same cytological appearances in the presence of in-
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flammatory cells would be termed ‘reactive’ or ‘regenerative’. Thus a fail-
ure to appreciate the nature of the mucosal response to reflux probably
underlies the high prevalence of low grade (mild and moderate) dysplasia
reported in some studies on the postoperative stomach (LANGHANS et al.
1984 b; PICKFORD et al. 1984; THOMAS et al. 1984) and explains the rarity
of progression to severe dysplasia and carcinoma found in follow-up
studies on low grade dysplasia (OFFERHAUS et al. 1984). We believe that
most diagnoses of low grade dysplasia in postoperative biopsies are exam-
ples of foveolar hyperplasia and not true (premalignant) dysplasia, a view
endorsed by the findings of WEINSTEIN et al. (1985).

5.10 Gastric Antral Vascular Ectasia

An exaggerated form of the histological picture seen in reflux has been
recently described in the uncommon condition of gastric antral vascular
ectasia (GAVE). As the name implies, the most important feature is in-
creased vascularity with capillary ectasia, but biopsies also show foveolar
hyperplasia, fibromuscular hyperplasia in the lamina propria and a paucity
of inflammatory cells, together with fibrin thrombi in mucosal capillaries
(Surt et al. 1987) (Figs. 11,12). Endoscopically, one sees prominent longi-
tudinally running mucosal folds each showing a band of intense
hyperaemia running along the crest of the fold, which has given rise to the
alternative description of ‘watermelon stomach’ (JABBARI et al. 1984). The

Fig. 11. GAVE. Antral biopsy showing oedema and smooth muscle fibres in the lamina prop-
ria together with fibrin thrombi in capillaries (arrowed)
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presence of these superficial ectatic vessels predisposes to chronic blood
loss from the mucosa and patients with this condition invariably have iron-
deficiency anaemia.

The cause of GAVE is unknown. While I have drawn attention to the
similarities with reflux gastritis, others have attributed the changes to
mucosal prolapse (JABBARI et al. 1984) and drawn analogies with prolapse
in the rectum (GARDINER et al. 1985). Yet another group (SulTet al. 1987)
state that “prolapse was not a prominent feature in our series” and suggest
that vigorous antral contraction might be the cause. The similarity between
the changes seen in reflux, GAVE and mucosal prolapse elsewhere in the
gastrointestinal tract might simply reflect the limited repertoire of response
to chemical and mechanical injury. Certainly, gastroduodenal prolapse is
poorly documented in cases of GAVE. More recently, RODE et al. (1988)
have incriminated excessive production of 5-hydroxytryptamine and vaso-
acitve intestinal polypeptide in the pathogenesis of GAVE, arguing that
these two hormones are potent mediators of vasodilatation. Obviously,
further investigations are required to clarify the pathogenesis of this in-
triguing condition.

Fig. 12. GAVE. Ectatic capil-
laries in the superficial lamina
propria containing fibrin/
platelet thrombi undergoing
early organisation
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6 Pathogenetic and Diagnostic Classification of Gastritis

In a previous review (WYATT and DIxXON 1988) we put forward a pathoge-
netic classification of chronic gastritis based on our recently acquired know-
ledge of C. pylori and gastritis related to enterogastric reflux. As stated
above, I feel that the reflux type should be expanded to take account
of identical appearances produced by other forms of chemical injury to
the gastric mucosa, and advocate as an omnibus term ‘type C gastritis’
(Table 3).

The identification of type A gastritis is very much a clinicopathological
diagnosis but it is suggested when the severity of body gastritis exceeds
that found in the antrum. Its severity is best assessed in terms of the de-
gree of glandular atrophy.

Type B gastritis is divided into superficial and atrophic forms on the
basis of the absence or presence of glandular loss. The degree of atrophy
can be used to designate mild, moderate and severe categories. It is also
of interest to identify active and inactive cases according to the presence of
polymorph infiltration.

The severity of type C gastritis is reflected in the degree of epithelial
degeneration but this feature is best appreciated by an assessment of the
degree of compensatory foveolar hyperplasia. The latter feature should be
used to allocated biopsies into mild, moderate and severe categories.

Table 3. Major forms of chronic gastritis

Diagnosis Pathogenesis Actiology
Type A Auto-immunity ?
Type B Bacterial infection C. pylori
(Lymphocytic gastritis — ? atypical response to C. pylori)
Type C Chemical injury Enterogastric reflux
NSAIDs
Alcohol

7 Duodenitis

While inflammation in the duodenum resulting from specific infective
causes and its involvement by coeliac disease and Crohn’s disease are well
recognised, the vast majority of duodenitis is ‘non-specific’. The entity of
non-specific chronic duodenitis is a controversial one; its histological de-
finition has been ambiguous, and its clinical status and relationship to
duodenal ulcer is disputed.
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7.1 Duodenitis and Duodenal Ulcer

The most substantive recent work which explores the natural history of
duodenitis is a study by SIRcus (1985), who followed the progress and
response to therapy of 219 subjects who had various combinations of non-
erosive and erosive duodenitits and duodenal ulceration. His study re-
vealed that the great majority of patients (82%) develop one or more
duodenal ulcers sooner or later and concluded that most subjects display a
spectrum of appearances at endoscopy reflecting stages of activity and
severity of the inflammatory process. He found that erosive duodenitis
with or without an ulcer was associated with significantly higher maximal
acid secretion than was the non-erosive disease, and interestingly, found
a highly significant difference between the good response to cimetidine
of the ulcer craters and the poor response of erosive duodenitis both when
this-was alone or when accompanying an ulcer crater. Nevertheless, SIRCUS
concluded that “both non-erosive and erosive duodenitis are components
of the response of the mucosa of the duodenal bulb to the peptic process”.
However, others take a contrary view. GUSLANDI (1985) claims that many
patients with chronic duodenitis, even when this is erosive, do not have
hyperchlorhydria, and he underlines the discrepant response to H, blockers
in arguing that there is an ‘autonomous’ erosive duodenitis in which gastric
acidity plays only a minor pathogenetic role. Thus, he proposes that there
are two subtypes of erosive duodenitis, one accompanying or following
duodenal ulceration, and the other, autonomous erosive duodenitis, “a dis-
tinct disorder differing from peptic ulcer in regard to pathogenesis and
therapy.”

The fact that acid is by no means the sole factor in duodenal ulceration
has been emphasised by COLIN-JONES (1986). He drew attention to the
efficacy of anti-ulcer treatments, such as colloidal bismuth and sucralfate,
that do not inhibit gastric acid secretion. Furthermore, ulcers which are
resistant to cimetidine can be healed with colloidal bismuth (LAM et al.
1984), and patients with DU treated with bismuth exhibit a lower relapse
rate than those treated with H, blockers (MARTIN et al. 1981; LEE et al.
1984).

It would appear from all this evidence that there are likely to be two
major factors operating in duodenitis and duodenal ulcer which produce a
spectrum of changes by virtue of their interplay. The first factor is a
mucosal lesion, chronic duodenitis, which is not itself caused by hyperacid-
ity, and the second is acid attack. Thus if the duodenitis is severe this could
lead to erosions independent of acid, whereas if there is only mild
duodenitis but high acid levels reaching the duodenum then erosion and
crater formation can ensue; a combination of moderate duodenitis and a
modest elevation in acid could also result in ulceration. A dual mechanism
would appear to explain the clinical and endoscopic findings and the vari-
able response to treatment with antacids, but poses the question as to the
cause of the underlying duodenitis.
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7.2 Histopathological Aspects

Early descriptions of duodenitis based on biopsies obtained by capsule first
appeared in the 1950s (SHINER 1956; DONIACH and SHINER 1957) but its
clinical significance was not adequately explored until the study of BECK
et al. (1965). These authors clearly demonstrated a correlation between
chronic duodenitis and symptomatology, but their histological categories
were based predominantly on mononuclear cell density and paid scant at-
tention to villous changes and polymorph infiltration. The latter feature,
indicating ‘active’ duodenitis, was sought in the first endoscopically based
study (COTTON et al. 1973), which found such activity in 44% of abnormal
duodenal bulbs and in none of the control group, but it was WHITEHEAD
and his colleagues (1975) who attempted to define grades of duodenitis
using inflammatory cell infiltration together with villous and surface
epithelial changes. They distinguished mild, moderate and severe
categories, but advocated separate consideration of polymorph infiltration

Fig. 13. Active chronic
duodenitis showing dense
chronic inflammatory cell in-
filtration of the lamina prop-
ria with focal erosion
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as this could be found (albeit with diminishing intensity) in moderate and
mild grades. However, a shortcoming of this study was the absence of any
correlation between clinical features and histological grade. More recently
using a quantitative approach, TOUKAN et al. (1985) have shown that the
mean counts of neutrophil polymorphs and mononuclear cells are signifi-
cantly higher in dyspeptic patients than controls.

The most important recent advance in the histopathological interpreta-
tion of duodenitis has been provided by JENKINS et al. (1985), who per-
formed a detailed quantitative study in which the morphometric results
were subjected to cluster and discriminant analysis which allowed alloca-
tion of the biopsies to one of three categories. Their normal category in-
cluded many cases which would be classified as mild duodenitis according
to Whitehead’s criteria, and the authors suggest that this represents the
extreme of the normal range. The second category, mild duodenitis,
exhibits increased numbers of plasma cells and oedema, and usually, but
not always, some polymorph response and increased gastric metaplasia.
The third category, severe duodenitis, shows a large number of intra-
epithelial and lamina propria polymorphs but decreased plasma cells, to-
gether with severe villous atrophy (Fig. 13, 14). All except one patient in
the latter group had either an ulcer or severe erosions at endoscopy,
suggesting that this pattern of mucosal reaction represents a stage before
ulceration. By analysing the interrelations between the histomorphometric
features in a correlation matrix, JENKINS et al. suggest a dual pattern of
response in duodenitis, one being an immune response reflected in

Fig. 14. Active chronic duodenitis. High power view of the same biopsy showing erosion and
polymorph infiltration in an area of gastric metaplasia
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changes in plasma cell population, and the other being an acute inflammat-
ory response closely related to the indicators of epithelial damage, namely
gastric metaplasia and villous atrophy.

7.3 Gastric Metaplasia and C. pylori

Campylobacter pylori do not colonise normal duodenal mucosa. It was
MARSHALL et al. (1985b) who first suggested that C. pylori was responsi-
ble for duodenitis by colonising ‘antral type’ mucosa in the duodenal cap.
However, these authors considered the presence of gastric epithelium as a
‘primary’, presumably congenital, phenomenon rather than accepting its
metaplastic development. While heterotopic gastric mucosa can be found
in the duodenum (HOEDEMAEKER 1970), this term is better reserved for
mucosa complete with gastric-type specialised glands and as such repre-
sents an uncommon finding. We regard the presence of surface gastric
epithelium alone as a metaplastic process, and recent ultrastructural work
has demonstrated transition from undifferentiated stem cells through to
mature gastric-type cells in the vicinity of duodenal ulcers (GREGORY and
SPITAELS 1987).

Gastric metaplasia occurring in the vicinity of peptic ulcers has been
long recognised (BLOMQUIST 1956) and subsequent authors have suggested
that the change is a defence response to high acid levels in the duodenum
(JAMES 1964; PATRICK et al. 1974). However, its appearance is not neces-
sarily a consequence of hyperacidity as it is frequently encountered in the
small intestine in Crohn’s disease; it must therefore represent a non-
specific response to continued injury and healing. Nevertheless, it seems
reasonable to conclude that the most likely cause of such injury in the pro-
ximal duodenum is acid attack. We examined the relationship between fast-
ing gastric juice pH and gastric metaplasia in 55 patients with non-ulcer
dyspepsia (WyATTet al. 1987) and found metaplasia in 20/42 patients with
a pH < 2.5 but none in 13 patients with a fasting pH greater than 2.5.
Gastric metaplasia involving more than 5% of the surface epithelium was
associated with a pH less than 2.0 in 10/11 cases.

Although gastric metaplasia can be found in otherwise normal
duodenal mucosa (KREUNING et al. 1978), its relationship to duodenitis
and in particular to active duodenitis is well established. SHOUSHA et al.
(1983) noted the predilection of polymorphs for areas of gastric metaplasia
but were at a loss to explain the phenomenon. It now seems likely that the
polymorph response is directed towards C. pylori on the metaplastic
epithelium. Even before MARSHALLs revelations, STEER (1975) had de-
scribed the migration of polymorphs through gastric epithelium at the sites
of bacterial attachment, and his later work established the presence of
similar organisms and the associated polymorph response in gastric meta-
plasia (STEER 1984, 1985). More recently, JOHNSTON et al. (1986a) re-
ported that C. pylori were frequently found on metaplastic epithelium
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which was infiltrated by polymorphs. We have recently investigated the re-
lationship between duodenitis, gastric metaplasia and C. pylori-associated
antral gastritis in paired duodenal and gastric biopsies from 290 patients.
There was concurrence of C. pylori-positive gastritis and > 5% gastric
metaplasia in 30/34 (88%) patients with active duodenitis, 3/21 (14%) with
chronic duodenitis, and only 1/235 (0.43%) with normal or minor changes
(WYATT et al. 1987). Our findings are therefore consistent with the
hypothesis that gastric metaplasia in the presence of C. pylori-associated
antral gastritis permits colonisation of the duodenum and these organisms
elicit an acute inflammatory response.

7.4 Conclusions

We have proposed a sequence of events which point to a role for C. pylori
in duodenal ulceration (WYATT et al. 1988). The initial event is acid-in-
duced gastric metaplasia in the duodenum. We have established in previous
studies that there is almost invariably a C. pylori-positive antral gastritis in
DU patients. The coexistence of C. pylori gastritis and gastric metaplasia
permits colonisation of the duodenum. The organisms give rise to an active
chronic duodenitis which is exactly analogous to type B gastritis in eliciting
an immune response involving an increase in all plasma cell types. The cor-
relation between the number of IgG plasma cells and the ‘acute’ features
of intraepithelial polymorphs and mucosal oedema observed by JENKINS
et al. can be explained by complement activation following coating of bac-
teria by IgG. The fact that this acute response was also related to epithelial
degenerative features, gastric metaplasia and villous atrophy may also
reflect aspects of the subsequent acid attack on the now susceptible mucosa.

Thus C. pylori infection is arguably the cause of the background (au-
tonomous?) duodenitis. This infection is paradoxically facilitated by a de-
fence response to hyperacidity, gastric metaplasia, but once established the
infection weakens the mucosal defence to acid attack and leads to ulcera-
tion. That C. pylori infection is present in the ulcerated duodenum has
been confirmed by MALFERTHEINER et al. (1987) and DASKALOPOULOS
et al. (1987), the latter finding the organisms in biopsies from the ulcer
rim in 24 of 28 patients. Gastric metaplasia was identified at the ulcer edge
in 27 of these patients. Involvement of C. pylori in duodenal ulceration is
also supported by the response to therapy. Colloidal bismuth is bactericidal
for C. pylori and this could explain its efficacy in duodenitis (JOHNSTON
et al. 1986b) and in the healing of antacid-resistent ulcers, but the drug
also stimulates alkaline secretion through a prostaglandin-dependent mech-
anism (KONTUREK et al. 1987) so this alternative explanation cannot be
discounted. Even more persuasive is the finding that significantly more
patients who remained C. pylori positive after healing of a DU relapsed in
the first year after treatment than patients in whom the organism was
eradicated (COGHLAN et al. 1987).
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Despite all these arguments and the plausibility of this line of reason-
ing, there are those who faced with the same evidence conclude that “this
bacterium is irrelevant to ulcer disease” (WORMSLEY 1987). My thoughts
on this dilemma are summed up by the expression “Se non é vero, é molto
ben trovato” — if it is not true, it is a happy invention (ANON).

Acknowledgments. The writing of this review and my previous contributions to the litera-
ture on gastritis would not have been possible without the help and stimulus of a number of
celleagues. I am very grateful to David Johnston, Tony Axon and Val Heatley for giving me
access to clinical material and for initiating some of the projects with which I have collabo-
rated. More especially, I would-like to thank Paxton Dewar, Humphrey O’Connor, Barrie
Rathbone and Judy Wyatt, compared to whose ideas and enthusiasm my own contribution has
been a slender one. I am also very grateful to Peter Jackson, Declan Lunny and Sally Gray
for technical assistance, to Samantha Hessey for the electron micrographs and to Stephen
Toms for photographic assistance.

References

Ahmed A, Vaira D, Cairns SR, Holton J, Fulzon M, Polydorus A, Salmon PR (1987) In-
creased formation of leucotriene Cy (LTC,) in Campylobacter pyloridis associated gastritis.
Gut 28:1405—-1406A

Albot G, Leger L, Tricard A (1947) Formations polypoides a sommet ombliqué de la
muqueuse gastrique. Presse Med 55:190—191

Andersen LP, Holck S, Povlsen CO, Elsborg L, Justesen T (1987) Campylobacter pyloridis in
peptic ulcer disease. Scand J Gastroenterol 22:219-224

Andrada JA, Rose NR, Andrada EC (1969) Experimental autoimmune gastritis in the rhesus
monkey. Clin Exp Immunol 4:293-310

Andre C, Gillon J, Moulinier B, Martin A, Fargier MC (1982) Randomised placebo-controlled
double-blind trial of two dosages of sodium cromoglycate in treatment of varioliform gas-
tritis: comparison with cimetidine. Gut 23:348—352

Armstrong D, Murphy GM, Dowling RH (1988) The relative gastrotoxicity of duodenal juice
components; acute studies in the rat. Gastroenterology 94:A13

Baskerville A, Newell DG (1988) Naturally occurring chronic gastritis and C. pylori infection
in the rhesus monkey, a potential model for gastritis in man. Gut 29:465-472

Bechi P, Amorosi A, Mazzanti R, Romagnoli P, Tonelli L (1987) Gastric histology and fasting
bile reflux after partial gastrectomy. Gastroenterology 93:335—343

Beck IT, Kahn DS, Lacerte M, Solymar J, Callegarini U, Geokas MC (1965) ‘Chronic
duodenitis™ a clinical pathological entity? Gut 6:376—383

Berrisford RG, Wells M, Dixon MF (1985) Gastric epithelial mucus — a densitometric his-
tochemical study of aspirin-induced damage in the rat. Br J Exp Pathol 66:27—33

Blaser MJ (1987) Gastric Campylobacter-like organisms, gastritis, and peptic ulcer disease.
Gastroenterology 93:371—383

Blomquist HE (1956) Incidence of metaplasia around and at varying distance from chronic
duodenal and gastric ulcers with special reference to differences between young and old
persons. Acta Chir Scand 3:465—474

Borch K, Renvall H, Liedberg G (1985) Gastric endocrine cell hyperplasia and carcinoid
tumors in pernicious anaemia. Gastroenterology 88:638—648

Borody T, Cole P, Noonan S, Morgan A, Ossip G, Maysey J, Brandl S (1988) Long-term Cam-
pylobacter pylori recurrence post-eradication. Gastroenterology 94:A43

Burnie J, Lee W, McNulty C, Dent J (1988) Virulence of Campylobacter strains and degree of
gastritis. Lancet 1:302

Carter KJ, Farley PC, Ritchie WP (1984) Effect of topical bile acids on gastric surface epithe-
lial cells. Surgery 96:196—203



34 M. DIXON

Cheli R, Giacosa A (1983) Chronic atrophic gastritis and gastric mucosal atrophy — one and
the same. Gastrointest Endosc 29:23—25

Chen XG, Correa P, Offerhaus J et al. (1986) Ultrastructure of the gastric mucosa harboring
Campylobacter-like organisms. Am J Clin Pathol 86:575—582

Coghlan JG, Gilligan D, Humphries H, McKenna D, Dooley C, Sweeney E, Keane C, O’'Mo-
rain C (1987) Campylobacter pylori and recurrence of duodenal ulcers — a 12-months fol-
low-up study. Lancet I11:1109—1111

Colin-Jones DG (1986) There is more to healing ulcers than suppressing acid. Gut 27:475—-480

Correa P (1980) The epidemiology and pathogenesis of chronic gastritis: three etiologic en-
tities. Front Gastrointest Res 6:98—108

Cotton PB, Price AB, Tighe JR, Beales JSM (1973) Preliminary evaluation of ‘duodenitis’ by
endoscopy and biopsy. Br Med J 111:430—433

Czinn SJ, Dahms BB, Jacobs GH, Kaplan B, Rothstein FC (1986) Campylobacter-like or-
ganisms in association with symptomatic gastritis in children. J Pediatr 109:80—83

Daskalopoulos G, Carrick J, Borody T, Hazell S, Ralston M (1987) Do Campylobacter
pyloridis and gastric metaplasia have a role in duodenal ulceration? Gastroenterology
92:1363A

Davenport HW (1970) Effect of lysolecithin, digitonin and phospholipase A upon the dog’s
gastric mucosal barrier. Gastroenterology 59:505—509

Defilippi C, Mamani N, Gomez E (1987) Relationship between antropyloric and intestinal
motility and duodenogastric reflux in fasting dogs. Dig Dis Sci 32:171—-176

Delaney JP, Broadie TA, Robbins PL (1975) Pyloric reflux gastritis; the offending agent.
Surgery 77:764—772

Dewar EP, Dixon MF, Johnston D (1983) Bile reflux and degree of gastritis after highly selec-
tive vagotomy, truncal vagotomy, and partial gastrectomy for duodenal ulcer. World J Surg
7:743—-750

Dewar EP, Dixon MF, Johnston D (1984) Bile reflux and degree of gastritis in patients with
gastric ulcer: before and after operation. J Surg Res 37:277—-284

Diaz MQ, Escobar AS (1986) Metronidazole versus cimetidine in treatment of gastroduodenal
ulcer. Lancet 1:907 '

Diserens H, Krstic R, Burri B, Mosimann F, Mosimann R (1984) The gastric mucosa in experi-
mental duodenogastric reflux: a scanning electron microscope study. Scand J Gastroen-
terol 19 [Suppl 92]: 133—-135

Dixon MF, O’Connor HJ, Axon ATR, King RFJG, Johnston D (1986) Reflux gastritis: distinct
histopathological entity? J Clin Pathol 39:524—530

Dixon MF, Wyatt JI, Burke DA, Rathbone BJ (1988) Lymphocytic gastritis — relationship to
Campylobacter pylori infection. J Pathol 154:125—132

Doniach I, Shiner M (1957) Duodenal and jejunal biopsies II. Histology. Gastroenterology
33:71-86

Drapanas T, Bethea M (1974) Reflux gastritis following gastric surgery. Ann Surg 179:618—627

Drumm B, Sherman P, Cutz E, Karmali M (1987) Association of Campylobacter pylori on the
gastric mucosa with antral gastritis in children. N Engl J Med 316:1557—1561

du Plessis DJ, Lawson HH (1974) Gastric mucosal alterations: benign and malignant. Surg
Ann 6:73—-101

du Plessis DJ (1977) Consequences of bile reflux. In: Truelove SC, Lee EG (eds) Topics in
gastroenterology, vol 5. Blackwell, Oxford, p 239

Eastwood GL (1975) Effect of pH on bile salt injury to mouse gastric mucosa: a light and
electron microscope study. Gastroenterology 68:1456— 1465

Elsborg L, Andersen D, Myhre-Jensen O, Bastrup-Madsen P (1977) Gastric mucosal polyps
in pernicious anaemia. Scand J Gastroenterol 12:49—52

Elta GH, Fawaz KA, Dayal Y et al. (1983) Chronic erosive gastritis — a recently recognised
disorder. Dig Dis Sci 28:7—12

Emmanouilidis A, Nicolopoulou-Stamati P, Manousos O (1984) The histologic pattern of bile
gastritis. Gastrointest Endosc 30:179—182

Fisher RS (1985) Gastroduodenal motility distrubances in man. Scand J Gastroenterol 20
[Suppl 109]:59—-68



Gastritis and Duodenitis 35

Flejou PF, Bahame P, Smith A, Stockbrugger RW, Rode J, Price AB (1989) Pernicious ana-
emia and Campylobacter-like organisms: Is the gastric antrum resistant to colonisation?
Gut 30:60—64

Fontolliet C, Mosimann F, Diserens H, Burri B, Loup PW, Mosimann R (1984) Modifications
of the gastric mucosal barrier induced by experimental duodenogastric reflux: an electron
microscopic study. Scand J Gastroenterol 19 [Suppl 92]:75—77

Fox JG, Edrise BM, Cabot EB, Beaucage C, Murphy JC, Prostak KS (1986) Campylobacter
like organisms isolated from gastric mucosa of ferrets. Am J Vet Res 47:236—239.

Franzin G, Manfrini C, Musola R, Rodella S, Fratton A (1984) Chronic erosions of the
stomach — a clinical, endoscopic and histological evaluation. Endoscopy 16:1—5

Frizis HI, Whitfield PF, Hobsley M (1987) Maximal gastric secretion and duodenogastric reflux
in patients with gastric or duodenal ulcer and in control subjects. Br J Surg 74:106—109

Gallagher CG, Lennon JR, Crowe JP (1987) Chronic erosive gastritis: a clinical study. Am J
Gastroenterol 82:302—-306

Gardiner GW, Murray D, Prokipchuk EJ (1985) Watermelon stomach, or antral gastritis. J
Clin Pathol 38:1317—-1318

Gillberg R, Kastrup W, Mobacken H, Stockbrugger R, Ahren C (1985) Gastgric morphology
and function in dermatitis herpetiformis and in coeliac disease. Scand J Gastroenterol
20:133—140

Gilman R, Leon-Barua R, Ramirez-Ramos A et al. (1987) Efficacy of nitrofurans in the treat-
ment of antral gastritis associated with Campylobacter pyloridis. Gastroenterology
92:1405A

Glass GBJ, Pitchumoni CS (1975) Atrophic gastritis. Hum Pathol 6:219—250

Gledhill T, Leicester RJ, Addis B et al. (1985) Epidemic hypochlorhydria. Br Med J
290:1383—-1386

Goodwin CS, Blincow ED, Warren JR, Waters TE, Sanderson CR, Easton L (1985) Evaluation
of cultural techniques for isolating Campylobacter pyloridis fron endoscopic biopsies of
gastric mucosa. J Clin Pathol 38:1127—1131

Goodwin CS, Armstrong JA, Marshall BJ (1986) Campylobacter pyloridis, gastritis and peptic
ulceration. J Clin Pathol 39:353—365

Gotthard R, Bodemar G, Tjadermo M, Tobiasson P, Walan A (1985) High gastric bile acid
concentrations in prepyloric ulcer patients. Scand J Gastroenterol 20:439—446

Graham DY, Klein PD, Evans DG, Opekun AR, Evans DG, Alpert LC, Boutton TW (1987)
Campylobacter pylori detected noninvasively by the *C-urea breath test. Lancet
1:1174—-1177

Gray SF, Wyatt JI, Rathbone BJ (1986) Simplified techniques for identifying Campylobacter
pyloridis. J Clin Pathol 39:1280

Green PHR, Fevre DI, Barrett PJ, Hunt JH, Gillespic PE, Nagy GS (1977) Chronic erosive
(verrucous) gastritis. A study of 108 patients. Endoscopy 9:74—78

Gregory MA, Spitacls J-M (1987) Variations in the morphology of villous epithelial cells within
8 mm of untreated duodenal ulcers. J Pathol 153:109—119

Guslandi M (1985) Duodenitis. Lancet 11:1437

Guslandi M, Ballarin E (1986) Luminal leakage of HCO3 in chronic antral erosions.
Hepatogastroenterology 33:221—-222

Gustavsson S, Phillips SF, Malagelada J-R. Rosenblatt JE (1987) Assessment of Campylobac-
ter-like organisms in the postoperative stomach, iatrogenic gastritis, and chronic gas-
troduodenal disease: preliminary observations. Mayo Clin Proc 62:265—268

Hansky J, Shiner M (1963) Gastric studies in idiopathic steatorrhoea. Gastroenterology
45:49-56

Haot J, Wallez A, Jouret-Mourin A, Hardy N (1985) La gastrite “a lymphocytes”. Une
nouvelle entité? Acta Endosc 15:187—188

Haot J, Delos M, Wallez L, Hardy N, Lenzen B, Jouret-Mourin A (1986 a) Intraepithelial lym-
phocytes in inflammatory gastric pathology. Acta Endosc 16:61—67

Haot J, Jouret-Mourin A, Delos M et al. (1986 b) Anatomo-clinical study of a series of chronic
gastritis characterized by intraepithelial lymphocytic infiltration. Acta Endosc 16:69—74

Harvey RF, Bradshaw MJ, Davidson CM, Wilkinson SP, Davies PS (1985) Multifocal gastric
carcinoid tumours, achlorhydria, and hypergastrinacmia. Lancet 1:951-954



36 M. DIXON

Hazell SL, Lee A (1985) The adaption of motile strains of Campylobacter pyloridis to gastric
mucus and their association with gastric epithelial spaces. Campylobacter 111: Proceedings
of the Third International Workshop on Campylobacter Infections. Public Health Labora-
tory Service, London, p 189

Hazell SL, Lee A (1986) Campylobacter pyloridis, urease, hydrogen ion back-diffusion and
gastric ulcers. Lancet 11:15—17

Hazell SL, Hennessy WB, Borody TJ, Carrick J, Ralston M, Brady L, Lee A (1987) Cam-
pylobacter pyloridis gastritis'II: distribution of bacteria and associated inflammation in the
gastroduodenal einvironment. Am J Gastroenterol 82:297—301

Hoedemacker PJ (1970) Heterotopic gastric mucosa in the duodenum. Digestion 3:165—173

Hopwood D (1988) A histometric analysis of gastric biopsies from patients treated with Gas-
tritex: a new drug active against acute or chronic gastritis. J Pathol 154:86A

Howden CW, Hunt RH (1987) Relationship between gastric secretion and infection. Gut

- 28:96-107

Thamaki T, Kekki M, Sipponen P, Siurala M (1985) The sequelac and course of chronic gastritis
during 30- to 34-year bioptic follow-up study. Scand J Gastroenterol 20:485—491

Ikeda T, Sennoue I, Hara M, Tsutsumi Y, Harasawa S, Miwa T (1985) Gastric pseudopolyposis:
a new clinical manifestation of type A gastritis. Am J Gastroenterol 80:82—90

Inada M, Glass GBJ (1975) Effect of prolonged administration of homologous and heterolog-
ous intrinsic factor antibody on the parietal and peptic cell masses and the secretory func-
tion of the rat gastric mucosa. Gastroenterology 69:396—408

Isaacson P (1982) Immunoperoxidase study of the secretory immunoglobulin system and lyso-
zyme in normal and diseased gastric mucosa. Gut 23:578—588

Jabbari M, Cherry R, Lough JO, Daly DS, Kinnear DG, Goresky CA (1984) Gastric antral
vascular ectasia: the watermelon stomach. Gastroenterology 87:1165—1170

James AH (1964) Gastric epithelium in the duodenum. Gut 5:285-294

Jenkins D, Goodall A, Gillet FR, Scott BB (1985) Defining duodenitis: quantitative histologi-
cal study of mucosal responses and their correlations. J Clin Pathol 38:1119—-1126

Jiang SJ, Liu WZ, Zhang DZ, ShiY, Xiao Sd, Zhang ZH, Lu DY (1987) Campylobacter-like
organisms in chronic gastritis, peptic ulcer, and gastric carcinoma. Scand J Gastroenterol
22:553—558

Johnston BJ, Reed PI, Ali MH (1986 a) Campylobacter like organisms in duodenal and antral
endoscopic biopsies: relationship to inflammation. Gut 27:1132—-1137

Johnston BJ, Reed PI, Ali MH (1986 b) Relationship between the presence of duodenal Cam-
pylobacter-like organisms and duodenal ulcer healing. Gut 27:607—608A

Johnston D, Wilkinson AR (1970) Highly selective vagotomy without a drainage procedure in
the treatment of duodenal ulcer. Br J Surg 57:289—-296

Jones DM, Lessels AM, Elridge J (1984) Campylobacter-like organisms on the gastric mucosa:
culture, histological, and serological studies. J Clin Pathol 37 1002—1006

Jones DM, Elridge J, Fox AJ, Sethi P, Whorwell PJ (1986) Antibody to the gastric Cam-
pylobacter-like organism (“Campylobacter pyloridis”) — clinical correlations and distribu-
tion in the normal population. J] Med Microbiol 22:57—62

Joske RA, Finckh ES, Wood IG (1955) Gastric biopsies. Q J Med 24:269—94

Kaldor J, Tee W, McCarthy P, Watson J, Dwyer B (1985) Immune response to Campylobacter
pyloridis in patients with peptic ulceration. Lancet 1:921

Karttunen T, Nicmela S (1988) Campylobacter pylori and duodenogastric reflux in peptic ulcer
disease and gastritis. Lancet 1:118

Karttunen T, Niemela S, Lehtola J, Heikkala J, Maentausta O, Rasanen O (1987) Cam-
pylobacter-like organisms and gastritis: histopathology, bile reflux, and gastric fluid com-
position. Scand J Gastroenterol 22:478—486

Kaye MD (1987) Immunological aspects of gastritis and pernicious anaemia. Bailliere’s Clinical
Gastroenterology: International Practice and Research 1:487—506

Keighley MRB, Asquith P, Alexander-Williams J (1975) Duodeno-gastric reflux: a cause of gas-
tric mucosal hyperaecmia and symptoms after operations for peptic ulceration. Gut
16:28—-32

Kekki M, Siurala M, Varis K, Sipponen P, Sistonen P, Nevanlinna HR (1987) Classification
principles and genetics of chronic gastritis. Scand J Gastroenterol 22 [Suppl 141]:1-28

Konturek SJ, Bilski J, Kwiechien N, Obtulowicz, Kopp B, Olesky J (1987) De-Nol stimulates



Gastritis and Duodenitis 37

gastric and duodenal alkaline secretion through prostaglandin dependent mechanism. Gut
28:1557—1563

Kreuning J, Bosman FT, Kuiper G, v d Wal AM, Lindeman J (1978) Gastric and duodenal
mucosa in ‘healthy’ individuals. J Clin Pathol 31:69—77

Laine L, Marin-Sorensen M, Weinstein WM (1988) The histology of gastric erosions in patients
taking non-steroidal anti-inflammatory drugs (NSAIDs): a prospective study. Gastroen-
terology 94:A247

Lam SK, Lee NW, Koo J, Hui WM, Fok KH, Ng M (1984) Randomised cross-over trial of
tripotasium dicitrato bismuthate versus high dose cimetidine for duodenal ulcers resistant
to standard of cimetidine. Gut 25:703—706

Lambert JR, Borromeo M, Turner H, Korman MG, Hansky H (1987) Colonisation of
gnotobiotic piglets with Campylobacter pyloridis. Gastroenterology 92:1489A

Lambert R, Andre C, Moulinier B, Bugnon B (1978) Diffuse varioliform gastritis. Digestion
17: 159-167

Langhans P, Bues M, Heger RA, Hohenstein J, Korfsmeier KH (1984 a) Cell-kinetic investiga-
tions in the operated rat stomach to show the influence of duodenogastric reflux. Scand J
Gastroenterol 19 [Suppl 92]:87—-90

Langhans P, Bues M, Bunte H (1984 b) Morphological changes in the operated stomach under
the influence of duodenogastric reflux: clinical follow-up over 20 years. Scand J Gastroen-
terol 19 [Suppl 92]:145-148

Lawson HH (1965) The effect of duodenal contents on the gastric mucosa under experimental
conditions. S Afr J Surg 3:79-92

Lee FI, Samloff IM, Hardman M (1984) Comparison of tripotassium dicitrato bismuthate tab-
lets with ranitidine in healing and relapse of duodenal ulcers. Lancet 1:1299—1302

Leunk RD, Johnson PT, David BC, Kraft WG, Morgan DR (1988) Cytotoxic activity in broth-
culture filtrates of Campylobacter pylori. J Med Microbiol 26:93—-99

Loup P, Fontolliet C, Gonvers JJ, Realini S, Birchler R, Pusztaszeri G, Fasel J (1978) Realité
de la gastrite postoperatoire par reflux. Schweiz Med Wochenschr 108:1129—-1135

Mahony MJ, Wyatt JI, Littlewood JM (1987) Campylobacter associated gastritis in children.
Gut 28:A1357

Malfertheiner P, Bode G, Vanek E, Stanescu A, Lutz E, Blessing J, Ditschuneit H (1987) Cam-
pylobacter pylori — is there a connection with peptic ulcer? Dtsch Med Wochenschr
112:493—-497

Marshall BJ, Armstrong JA, McGechie DB, Glancy RJ (1985a) Attempt to fulfil Koch’s post-
ulates for pyloric Campylobacter. Med J Aust 142:436—439

Marshall BJ, McGechie DB, Rogers PA, Glancy RJ (1985b) Pyloric Campylobacter infection
and gastroduodenal disease. Med J Austr 142:439—444

Martin DF, Hollanders D, May SJ, Ravenscroft MM, Tweedle DEF, Miller JP (1981) Differ-
ence in relapse rates of duodenal ulcer after healing with cimetidine or tripotassium dicit-
rato bismuthate. Lancet 1:7—10

McKenna D, Humphreys H, Dooley C, Bourke S, Keane C, Sweeney E, O’Morain C (1987)
Campylobacter pyloridis and histological gastritis in duodenal ulcer: a controlled prospec-
tive randomised trial. Gastroenterology 92:1528 A

McNulty CAM (1986) Campylobacter pyloridis-associated gastritis. J Infection 13:107—113

McNulty CAM, Gearty JC, Crump B, Davis M, Donovan IA, Manhart MD, Wise R (1986)
Successful therapy of Campylobacter gastritis. Gastroenterology 91:1547 A

Menguy R, Max MH (1970) Influence of bile on the canine gastric-antral mucosa. Am J Surg
119:177-182

Morgan DR, Kraft WG, Leunk RD, Krakowka GS (1988) A non-primate animal model for
gastritis induced by C. pyloridis. In: Campylobacter IV: Proceedings of the IVth Interna-
tional Workshop on Campylobacter infections

Morris A, Nicholson G (1987) Ingestion of Campylobacter pyloridis causes gastritis and raised
fasting gastric pH. Am J Gastroenterol 82:192—199

Morris A, Arthur J, Nicholson G (1986 a) Campylobacter pyloridis infection in Auckland pa-
tients with gastritis. NZ Med J 99:353—355

Morris A, Mclntyre D, Rose T, Nicholson G (1986b) Rapid diagnosis of Campylobacter
pyloridis infection. Lancet 1:149



38 M. DIXON

Mosimann F, Burri B, Diserens H, Fontolliet C, Loup P, Mosimann R (1981) Enterogastric
reflux; experimental and clinical study. A preliminary report. Scand J Gastroenterol 16
[Suppl 67]:149-152

Mosimann F, Burri B, Diserens H, Fontolliet C, Loup PW, Mirkovitch V, Mosimann R (1984)
A long-term study of experimental duodenogastric reflux on the vagotomised stomach in
dogs. Scand J Gastroenterol 19 [Suppl 92]:136—137

Moutier F, Martin J (1947) Deux cas de gastrite varioliforme. Arch Mal Appar Dig 36:155—161

Murakami M, Yoo JK, Mizuno M, Saita H, Inada M, Miyake T (1987 a) Effects of ammonia,
urea, and urease on the rat gastric mucosa. Gastroenterology 92:1544 A

Murakami M, Yoo JK, Mizuno M, Saita H, Inada M, Miyake T (1987b) Role of ammonia,
urea and urease in gastric mucosal lesions in azotemia. Gastroenterology 92:1545 A

Nesland A, Berstad A (1985) Erosive prepyloric changes in persons with and without dyspep-
sia. Scand J Gastroenterol 20:222—-228

Niedobitek F, Grosse G, Taube F, Volkheimer G, Fehrenbach FJ, Werner E (1987) Bacterial
colonization of the gastric mucosa. Z Gastroenterol 25:98—106

Niemela S, Karttunen T, Heikkila J, Lehtola J (1987) Characteristics of reflux gastritis. Scand
J Gastroenterol 22:349—-354

O’Brien K, Saunders DR, Templeton FE (1972) Chronic gastric erosions and oral aphthae.
Dig Dis 178:447—454

O’Connor HJ, Axon ATR, Dixon MF (1984) Campylobacter-like organisms unusual in type A
(pernicious anaemia) gastritis. Lancet I1:1091

O’Connor HJ, Wyatt JI, Dixon MF, Axon ATR (1986 a) Campylobacter like organisms and
reflux gastritis. J Clin Pathol 39:531-534

O’Connor HJ, Dixon MF, Wyatt JI, Axon ATR, Ward DC, Dewar EP, Johnston D (1986 b)
Effect of duodenal ulcer surgery and enterogastric reflux on Campylobacter pyloridis. Lan-
cet I1:1178—1181

O’Connor HJ, Dixon MF, Wyatt JI, Axon ATR, Dewar EP, Johnston D (1987) Campylobacter
pylori and peptic ulcer disease. Lancet 11:633

Offerhaus GJA, Stadt Jvd, Huibregtse K, Tytgat GNJ (1984) Endoscopic screening for malig-
nancy in the gastric remnant: the clinical significance of dysplasia in gastric mucosa. J
Clin Pathol 37:748—754

Orchard R, Reynolds K, Fox B, Andrews R, Parkins RA, Johnson AG (1977) Effect of
lysolecithin on gastric mucosal structure and potential difference. Gut 18:457—461

Owen RJ, Martin SR, Borman P (1985) Rapid urea hydrolysis by gastric campylobacters. Lan-
cet I:111

Parl FF, Lev R, Thomas E, Pitchumoni CS (1979) Histologic and morphometric study of
chronic gastritis in alcoholic patients. Hum Pathol 10:45—56

Patrick WJA, Denham D, Forrest APM (1974) Mucous change in the human duodenum: a
light and electron microscopic study and correlation with disease and gastric acid secre-
tion. Gut 15:767-776

Perarnau J-M, Métais P, Schaeffer M, Raabe J-J, Courrier A, Arbogast J (1984) Gastrite var-
ioliforme avec test de dégranulation des basophiles humains positif vis-a-vis d’une
mélange de tisanes. Gastroenterol Clin Biol 8:676

Peterson W, Lee E, Skoglund M (1987) The role of Campylobacter pyloridis in epidemic gas-
tritis with hypochlorhydria. Gastroenterology 92 1575

Pickford IR, Craven JL, Hall R, Thomas G, Stone WD (1984) Endoscopic examinaiton of the
gastric remnant 31—39 years after subtotal gastrectomy for peptic ulcer. Gut 25:393—-397

Price AB, Levi J, Dolby JM, Dunscombe PL, Smith A, Clark J, Stephenson ML (1985) Cam-
pylobacter pyloridis in peptic ulcer disease: microbiology, pathology and scanning electron
microscopy. Gut 26:1183—1188

Ramsey EJ, Carey KV, Peterson WL (1979) Epidemic gastritis with hypochlorhydria. Gas-
troenterology 76:1449—1457

Rathbone BJ, Wyatt JI, Heatley RV (1986 a) Campylobacter pyloridis — a new factor in peptic
ulcer disease? Gut 27:635—641

Rathbone BJ, Wyatt JI, Tompkins DS, Heatley RV, Losowsky MS (1986 b) Diagnostic IgG
ELISA for gastric Campylobacter pyloridis infection using serum samples. Dig Dis Sci
31:1523



Gastritis and Duodenitis 39

Rathbone BJ, Wyatt JI, Worsley BW, Shires SE, Trejosiewicz LK, Heatley RV, Losowsky MS
(1986 ¢) Systematic and local antibody responses to gastric Campylobacter pyloridis in
non-ulcer dyspepsia. Gut 27:642—647

Rathbone BJ, Shires SE, Townsend C, Wyatt JI, Heatley RV, Losowsky MS (1988) Serum
Campylobacter pyloridis specific IgG ELISA as a marker of colonisation in prevalence
studies. IN: Campylobacter IV: Proceedings of the IVth International Workshop on Cam-
pylobacter Infections University of Gothenburg Press, p 182

Rathbone BJ, Trejosiewicz LK, Heatley RV, Losowsky MS (1989) Mucosal T-cell subjets in
normal gastric antrum and C pylori associated chronic gastritis. Gut 29:A1438

Rauws EAJ, Langenberg W, Houthoff HJ, Zanen HC, Tytgat GNJ (1988) Campylobacter
pyloridis-associated chronic active antral gastritis: a prospective study of its prevalence
and the effects of antibacterial and antiulcer treatment. Gastroenterology 94:33—40

Rawles JW, Paull G, Yardley JH et al. (1986) Gastric Campylobacter-like organisms in a US
hospital population. Gastroenterology 91:15599A

Rawles JW, Harris ML, Paull G et al. (1987) Antibody to Campylobacter pyloridis in endos-
copy personnel, patients and controls. Gastroenterology 92:1589A

Rees W, Rhodes J (1977) Bile reflux in gastro-oesophageal disease. Clin Gastroenterol
6:179-200

Ritchie WP (1977) Bile acids, the “barrier”, and reflux related clinical disorders of the gastric
mucosa. Surgery 82:192—-200

Ritchie WP (1980) Alkaline reflux gastritis: an objective assessment of its diagnosis and treat-
ment. Ann Surg 192:288—298

Ritchie WP (1984) Alkaline reflux gastritis: a critical appraisal. Gut 25:975—987

Robbins PL, Broadie TA, Sosin H, Delaney JP (1976) Reflux gastritis. The consequences of
intestinal juice in the stomach. Am J Surg 131:23-29

Rode J, Dhillon AP, Papadaki L, Stockbrugger R, Thompson RJ, Moss E, Cotton PB (1986)
Pernicious anaemia and mucosal endocrine cell proliferation of the non-antral stomach.
Gut 27:789-798

Rode J, Lowes JR, Moss E (1988) Neuroendocrine cell proliferations in gastric antral vascular
ectasia. J Pathol 350A

Rokkas T, Pursey C, Simmons NA, Filipe MI, Sladen GE (1987) Non-ulcer dyspepsia and
colloidal bismuth subcitrate therapy: the role of Campylobacter pyloridis. Gastroenterol-
ogy 92:1599A

Rollason TP, Stone J, Rhodes JM (1984) Spiral organisms in endoscopic biopsies of the human
stomach. J Clin Pathol 37:23-26

Rubio CA, KatoY, Sugano H (1985) The lymphoepithelial phenomenon in the gastric mucosa.
Pathol Res Pract 180:612—614

Savage D (1970) Associations of indigenous microorganisms with gastrointestinal mucosal
epithelia. Am J Clin Nutr 23:1495-1501

Schindlbeck NE, Heinrich C, Stellaard F, Paumgartner G, Muller-Lissner SA (1987) Healthy
controls have as much bile reflux as gastric ulcer patients. Gut 28:1577—1583

Scudamore HH, Eckstam EE, Fencil WJ, Jaramillo CA (1973) Bile reflux gastritis: diagnosis,
medical and surgical therapy. Am J Gastroenterol 60:9—22

Shiner M (1956) Duodenal biopsy. Lancet 1:17—19

Shousha S, Spiller RC, Parkins RA (1983) The endoscopically abnormal duodenum in patients
with dyspepsia: biopsy findings in 60 cases. Histopathology 7:23—34

Shousha S, Bull TR, Parkins RA (1984) Gastric spiral bacteria. Lancet 11:101

Sircus W (1985) Duodenitis: a clinical, endoscopic and histopathological study. Q J Med
56:593-600

Slomiany BL, Bilski J, Sarosiek J et al. (1987) Campylobacter pyloridis degrades mucin and
undermines gastric mucosal integrity. Biochem Biophys Res Commun 144:307-314

Steer HW (1975) Ultrastructure of cell migration through the gastric epithelium and its rela-
tionship to bacteria. J Clin Pathol 28:639—646

Steer HW (1984) Surface morphology of the gastroduodenal mucosa in duodenal ulceration.
Gut 25:1203-1210

Steer HW (1985) The gastroduodenal epithelium in peptic ulceration. J Pathol 146:355—362

Stockbrugger RW, Menon GG, Bielby JOW, Mason RR, Cotton PB (1983) Gastroscopic



40 M. DIXON: Gastritis and Duodenitis

screening in 80 patients with pernicious anaemia. Gut 24:1141—1147

Strickland RG, Mackay IR (1973) A reappraisal of the nature and significance of chronic at-
rophic gastritis. Dig Dis 18:426—440

Suit PF, Petras RE, Bauer TW, Petrini JL (1987) Gastric antral vascular ectasia: a histologic
and morphometric study of ‘the watermelon stomach’. Am J Surg Pathol 11:750—757

Svensson JO, Gelin J, Svanvik J (1986) Gallstones, cholecystectomy, and duodenogastric re-
flux of bile acid. Scand J Gastroenterol 21:181—187

Thomas JE, Elliot TSJ, Eastham EJ, Berkely D, Jones D (1988) The incidence of Campylobac-
ter pylori associated gastritis in a paediatric population and its relationship to symptoms.
J Med Microbiol 25:pt 4, iv

Thomas WEG (1984) The possible role of duodenogastric reflux in the pathogenesis of both
gastric and duodenal ulcers. Scand J Gastroenterol 19 [Suppl 92]:155—-155

Thomas WEG, Cooper MJ, Mortensen NJM, Burton PA, Davies ER (1984) The clinical assess-
ment of duodenogastric reflux by scintigraphy and its relation to histological changes in
gastric mucosa. Scand J Gastroenterol 19 [Suppl 92]:195-199

Tompkins DS, West AP (1987) Campylobacter pylori, acid, and bile. J Clin Pathol 40:1387

Toukan AU, Kamal MF, Amr SS, Arnaout MA, Abu-Romiyeh AS (1985) Gastroduodenal in-
flammation in patients with nonulcer dyspepsia: a controlled endoscopic and morphomet-
ric study. Dig Dis Sci 30:313—320

Tricottet V, Bruneval P, Vire O, Camilleri JP (1986) Campylobacter-like organisms and surface
epithelium abnormalities in active, chronic gastritis in humans: an ultrastructural study.
Ultrastruct Pathol 10:113—122

Valnes K, Brandzaeg P, Elgjo K, Stave R (1984) Specific and non-specific humoral defence
factors in the epithelium of normal and inflamed gastric mucosa. Gastroenterology
86:402—412

Varis K, Thamaki T, Harkonen M, Samlof IM, Siurala M (1979) Gastric morphology, function
and immunology in first degree-relatives of probands with pernicious anaemia and con-
trols. Scand J Gastroenterol 14:129—139

Villako K, Tamm A, Savisaar E, Ruttas M (1976) Prevalence of antral and fundic gastritis in a
randomly seclected group of an Estonian rural population. Scand J Gastroenterol
11:817-22

Villako K, Kekki M, Tamm A, Savisaar E (1986) Development and progression of chronic
gastritis in the antrum and body mucosa: results of long term follow-up examinations.
Ann Clin Res 18:121-123

Warren JR, Marshall B (1983) Unidentified curved bacilli on gastric epithelium in active
chronic gastritis. Lancet 1:1273—1275

Weinstein WM, Buch KL, Elashoff J, Reedy T, Tedesco FJ, Samloff IM, Ippoliti AF (1985)
The histology of the stomach in symptomatic patients after gastric surgery: a model to
assess selective patterns of mucosal injury. Scand J Gastroenterol 20 [Suppl 109):77—89

Whitehead R, Truelove SC, Gear MWL (1972) The histological diagnosis of chronic gastritis in
fibreoptic gastroscope biopsy specimens. J Clin Pathol 25:1—11

Whitchead R, Roca M, Meikle DD, Skinner J, Truelove SC (1975) The histological classifica-
tion of duodenitis in fibreoptic biopsy specimens. Digestion 13:129—-136

Wormsley KG (1987) Ulcer disease: epidemiology. Curr Opin Gastroenterol 3:944—951

Wyatt JI, Dixon MF (1988) Chronic gastritis — a pathogenetic approach. J Pathol 154:113—124

Waytt JI, Rathbone BJ (1988) Immune response of the gastric mucosa to Campylobacter
pylori. Scand J Gastroenterol 23 [Suppl 142]:44—49

Wyatt JI, Rathbone BJ, Heatley RV (1986) Local immune response to gastric Campylobacter
in non-ulcer dyspepsia. J Clin Pathol 39:863—870

Wyatt JI, Rathbone BJ, Dixon MF, Heatley RV (1987) Campylobacter pyloridis and acid-in-
duced metaplasia in the pathogenesis of duodenitis. J Clin Pathol 40:841—848

Wyatt JI, Rathbone BJ, Dixon MF, Heatley RV, Axon ATR (1988 a) Campylobacter pylori and
development of duodenal ulcer. Lancet 1:118—119

Waytt JI, Primrose J, Dixon MF (1988b) Distribution of Campylobacter pylori in gastric biop-
sies. J Pathol 350A

Zheng ZT, Wang ZY, Chu YX (1985) Double blind short term trial of furazolidone in peptic
ulcer. Lancet 1:1048—1049



Precancerous Lesions of the
Gastrointestinal Tract



A Barrett’s Oesophagus

F POTET and V. DUCHATELLE

1 Introduction . . . . . . . . L 43
2 Definition . . . . . . . . ... 44
3 Pathogenesis . . . . . . . .. L 45
4 Microscopic Features . . . . . . . .. ... oL 46
4.1 Histological Features . . . . . . . . . ... ... ... ... ..., 46
4.2 Ultrastructural Studies . . . . . . . . . . ... 46
5 Adenocarcinoma in Patients with CELLO . . . . ... ... ... .. ..... 47
5.1 Frequency . . . . . . . .. 47
5.2 Definition . . . . . . ... L e 48
5.3 General Features . . . . . . . . . . ... 48
5.4 Histology . . . . . . . . . . 49
5.5 Dysplasia and Adenocarcinoma in CELLO . . . . . ... ... ... . ... .. 50
5.6 Superficial Adenocarcinoma in CELLO . . . . .. .. .. ... ... ...... 51
5.7 Precancerous Conditions and Aetiological Factors . . . . ... .. ... ... .. 52
5.8 Association with Extra-oesophageal Neoplasms . . . . . . .. .. ... .. ... 52
5.9 CELLO and Cardiac Adenocarcinomas . . . . . . . . . . . . ... .. ..... 53
6 Precancerous Lesions and Precancerous Markers . . . . . .. . ... ... ... 53
6.1 Dysplasia . . . . . . .. 53
6.1.1 Definition and Classifications . . . . . . . . . ... ... ... ... ... 53
6.1.2  Frequency of Dysplasia . . . . .. . ... ... ... .. ... ... ... . 56
6.1.3  Surveillance of High Grade Dysplasia . . . . . . .. ... ... ... . ..... 56
6.2 Histochemical Studies in CELLO . . . . . . ... .. ... ... ........ 56
6.3 Other Lines of Research . . . . . . . . . .. .. ... ... ... ........ 57
6.3.1 Immunohistochemical Study of Mucins in CELLO . . . . .. ... ... .... 57
6.3.2  Ornithine Decarboxylase . . . . . . . . . ... ... ... ... .. ... 57
6.3.3  Fluorescent Lectins . . . . . . . . . . ... 57
6.3.4 Measurement of Cell Proliferation in CELLO . . . . ... ... ... ..... 57
6.3.5 Flow Cytometry in CELLO . . . . . .. ... ... ... ... ........ 57
References . . . . . . . . . e 58

1 Introduction

Barrett’s oesophagus or columnar epithelial lined lower oesophagus
(CELLO) is usually considered to be an acquired disorder complicating
prolonged reflux oesophagitis. In 1953, ALLISON and JOHNSTONE de-
scribed hiatal hernia with oesophageal stricture, below which the
oesophagus was lined with gastric epithelium. In 1957, BARRET described
the columnar-lined oesophagus and its complications such as ulcer, stric-
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ture and carcinoma. At the same time, LORTAT-JACOB et al. (1957) de-
scribed this entity under the term “endobrachyoesophage”. CELLO con-
sists of several types of columnar epithelium, one of which is the very
distinctive “specialised columnar type”. The latter resembles intestinal
metaplasia (IM) of the stomach. Barrett’s oesophagus is a condition of con-
siderable interest because several authors have reported a high incidence
of adenocarcinoma arising in CELLO.

2 Definition

Barrett’s oesophagus is defined as a columnar epithelium lining a variable
length of the lower oesophagus. The major diagnostic difficulty is to deter-
mine precisely the anatomical border between the stomach and the
oesophagus. Although theoretically this is the cardia, marked anatomically
by the lower oesophageal sphincter and endoscopically by the Z line, in
reality the squamocolumnar junction does not always coincide with the
lower oesophageal sphincter. Moreover, the junction of the two epithelial

Fig. 1. Photograph of a specimen of
Barrett’s oesophagus: CELLO is ex-
tended over 4 cm with peptic ulcer
and stricture at the squamous and
columnar epithelium junction (arrow)
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types is often irregular, showing little “tongues” of columnar epithelium
spreading 1—2 cm up the oesophagus. HERLIHY et al. (1984) use the term
CELLO or Barrett’s oesophagus when the columnar epithelium extends
to at least 3 cm. According to these authors, there are two types of
CELLO of equal frequency: the circumferential type, involving a continu-
ous circumferential area (Fig. 1), and the island type where the columnar
epithelium is seen as one or more islands of red mucosa which are located
just above the gastro-oesophageal junction. This latter type is often as-
sociated with “tongues” of gastric epithelium arising from the Z line.
CELLO is easily identified endoscopically by its prominent red colour,
which contrasts with the adjacent light-pink colour of the squamous
epithelium.

3 Pathogenesis

Controversy has existed about the pathogenesis of CELLO. ALLISON and
JOHNSTONE (1953) suggested that gastro-oesophageal reflux may be re-
sponsible for this abnormality. On the other hand, BARRETT (1957) post-
ulated a congenital origin: the developing oesophagus in the embryo is
lined by columnar epithelium (Bozymskl et al. 1982; SIGGREN and
JOHNSON 1983) which is completely replaced at birth by squamous
epithelium. Moreover, BARRETT (1957) postulated that this replacement
may be altered, resulting in the persistence of columnar epithelium in the
lower oesophagus.

There is now strong evidence supporting the acquired origin of CELLO
by the replacement in peptic oesophagitis of the ulcerated squamous
epithelium by a metaplastic columnar epithelium. NAEF et al. (1975) and
WINTERS et al. (1987) found a high prevalence of CELLO in gastro-
oesophageal reflux disease (11% and 12.4% respectively). HAMILTON and
YARDLEY (1977) studied the lower oesophagus of 17 patients who had
undergone oesophagogastrostomy: CELLO was demonstrated in the re-
gion of the anastomosis in ten of these patients. It is still unknown why
columnar epithelium develops only in a small number of patients with re-
flux oesophagitis. Another unresolved question is the cellular origin of
CELLOQO; proposed candidates include oesophageal gastric glands, gastric
mucosa, congenital rests of columnar cells or an undefined primordial
stem cell (SYOGREN and JOHNSON 1983).
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4 Microscopic Features

4.1 Histological Features

PAULL et al. (1976) were the first to describe, in patients with CELLO,
one or a combination of three types of columnar epithelium: a distinctive
“specialised epithelium”, a junctional type and a gastric fundic type. Many
authors (SIOGREN and JOHNSON 1983; SPECHLER et al. 1984; ZwaAs et al.
1986) have confirmed these histological patterns:

— The specialised type epithelium appears to be a particular variant of
incomplete IM (Fig. 2). The surface is almost villous and lined by
columnar and goblet cells. The columnar cells usually resemble gastric
mucus-secreting pit cells rather than intestinal absorptive cells, in-
terspersed with sparse goblet cells. Deep in the mucosa there are some
clear mucus-secreting glands with EC cells and rare gastrin and
somatostatin-containing endocrine cells (BUCHAN et al. 1985).

— The junctional type epithelium resembles normal cardiac epithelium,
with the surface and pits lined by typical mucus-secreting cells.

— The gastric fundic type epithelium resembles the epithelium found in
the gastric body, and is characterised by mucus cells on the surface with
chief and parietal cells in the deep part. If compared with normal fun-
dic mucosa, the fundic type of CELLO appears slightly atrophic.

When two or more types of mucosa coexist, they generally have a
specific relationship with the specialised type adjacent to the squamous
area, the junctional type below this and the fundic type in the most distal
zone. In our experience of 34 CELLO, we found 23 with specialised type,
25 with junctional type and 9 with gastric fundic type. Ten CELLO were
lined with only one type of epithelium (six junctional and four
specialised); in three cases all three epithelial types were present. There is
no evidence of regression of CELLO with medical or surgical treatment
(POPE 1985).

4.2 Ultrastructural Studies

Ultrastructural studies (BERENSON et al. 1974; TRIER 1985) show that the
specialised epithelium has a uniform aspect: although the cells resemble
gastric foveolar cells, their microvilli are longer and more numerous and
they contain fewer mucus secretory vesicles than normal gastric foveolar
cells. On the other hand, the goblet cells of the specialised type closely
resemble the goblet cells of normal intestinal epithelium. Study of the
mucosal surface by scanning electron microscopy reveals a morphological
heterogeneity which is not seen by light microscopy (ZwAs et al. 1986).
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Fig. 2. Specialised columnar epithelium with villous appearance. Some cells resemble gastric
mucus-secreting pit cells. Intestinal type goblet cells are also present (arrows). HE, x 120

5 Adenocarcinoma in Patients with CELLO

5.1 Frequency

In several series, the premalignant character of CELLO, has been establis-
hed with a 10% —15% prevalence of adenocarcinoma (range 0% —46.5%).
In our experience (at Beaujon hospital), we have found a 10% prevalence
in a biopsy series of 44 cases.

However, prevalence is defined as the total number of patients with
adenocarcinoma in a series of CELLO without distinction of the time of
their occurrence. We believe that the risk of carcinoma in CELLO is better
estimated by considering the incidence, which expresses the number of
new cases per year. In the literature three sets of data are available (SPECH-
LER et al. 1984; SPRUNG et al. 1984; CAMERON et al. 1985) concerning the
incidence of oesophageal adenocarcinomas in CELLO. These are sum-
marised in Table 1. Although the results appear different from those of
studies reporting prevalence, the risk of malignancy in CELLO is about
30—40 times higher than in the general population.
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Table 1. Incidence of oesophageal adenocarcinoma in patients with CELLO (modified from
SPECHLER and GYAL 1986)

SPECHLER et al. CAMERON et al. SPRUNG et al.
(1984) (1985) (1984)
Total no. of patients 115 122 108
Prevalence of CELLO
adenocarcinoma (%) 7 ’ 15 22
Number of cancer-free
patients followed 105 104 41
Mean (range) length of
follow-up (years) 3.3(0.1-20) 8.5(3—-15) 4(1-11)
Number of patients in
whom cancer developed
during follow-up 2 2 2

Incidence of oesophageal

adenocarcinoma

(cases/person-years) 1/175 1/441 1/81
Estimated increased

risk above that in

general population 40 times 30 times

5.2 Definition

One of the difficulties is how to determine whether or not an adenocarci-
noma is complicating CELLO. HAGGITT et al. (1978) define primary
oesophageal carcinomas as tumours developing 75% or more within the
oesophagus and reserve adenocarcinoma in CELLO for cases where the
mucosa proximal to the tumour is columnar. In ten of our own cases, we
have found the following combinations extending distally:

— Squamous epithelium, carcinoma, CELLO in three cases
— Squamous epithelium, CELLO, carcinoma, CELLO in five cases
— Squamous epithelium, CELLO and carcinoma in two cases

We believe that the difference between cardiac adenocarcinoma and
adenocarcinoma in CELLO is the evident presence of columnar
epithelium between the carcinoma and either the squamous epithelium or
the cardiac line.

5.3 General Features

A review of 121 cases of adenocarcinoma developing in CELLO reported
in the literature (SJOGREN and JOHNSON 1983) shows that the average age
at diagnosis is 57 years and the male to female ratio is approximately 6:1.
The main clinical symptoms are dysphagia and weight loss.
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Fig. 3. Photograph of a specimen with
an adenocarcinoma (arrows) arising in
an extensive columnar metaplasia of
the distal oesophagus

The localisation of the carcinoma is most often the lower third of the
oesophagus (24 of 26 cases in SMITH et al. 1984). The tumour is frequently
flat with surface ulceration (Fig.-3) and is polypoid in less than 35% of
cases. The tumours measure from 0.6 to 9 cm.

5.4 Histology

Histologically, adenocarcinoma is the most common type of carcinoma in
CELLO. All the patterns observed in gastric carcinoma can be seen but
the most frequent is a well or moderately differentiated glandular pattern
(Fig. 4) (HAGGITT and DEAN 1985). Other less frequent types are mucin-
ous carcinoma, poorly differentiated carcinoma, adenosquamous (SMITH
et al. 1984; PAscAL and CLEARFIELD 1987), adenocarcinoid or adenocarci-
noma associated with squamous carcinoma (SMITH et al. 1984). The
epithelium around the tumour is often dysplastic. In the series of 26 cases
of SMITH et al. (1984), the carcinoma had extended through the
oesophageal wall into the peri-oesophageal soft tissues in 23 cases, to the
lymph nodes in 17 cases and to the surgical resection margins in 9 cases.
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Fig. 4. Well differentiated adenocarcinoma: the well defined glands resemble those of an intes-
tinal type gastric adenocarcinoma. HE, x 130

Infiltrating pattern, poor differentiation, positive lymph nodes and resec-
tion margin involvement explain the poor prognosis of these tumours:
SMITH et al. (1984) reported a median survival of 23 + 5 months for their
26 patients with adenocarcinoma in CELLO. The series of 32 cases of SAN-
FEY et al. (1985) showed a 34% survival rate at 2 years and a 14.8% survi-
val rate at 5 years.

5.5 Dysplasia and Adenocarcinoma in CELLO

Dysplastic Barrett’s mucosa is generally considered as a precursor of ade-
nocarcinoma in CELLO. This concept, based on the frequent presence of
multifocal dysplasia in association with oesophageal adenocarcinoma, has
been widely studied. Coexisting dysplasia has been diagnosed in 83%
(HacaitTet al. 1978) to 100% (THOMPSON et al. 1983) of the resected ad-
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enocarcinomas: these authors conclude that high grade dypslasia (HGD)
indicates a high risk of developing carcinoma. This dysplastic pattern is
mainly observed in the specialised type of Barrett’s epithelium. It seems
that the surveillance of dysplasia and carcinoma in patients with Barrett’s
oesophagus has much in common with that in chronic inflammatory bowel
disease (HAMILTON and SMITH 1987). According to several studies (BEREN-
SON et al. 1978; HAMILTON and SMITH 1987; REID et al. 1988), as well as
our own experience, HGD proves to be a good marker indicating a high
probability of coexisting invasive carcinoma. HAMILTON and SMITH (1987)
suggest that prophylactic oesophagectomy is indicated in a patient with
persistent HGD in oesophageal biopsy specimens of CELLO. We disagree
with this recommendation and usually ask for repeat biopsies from the
abnormal area until we are certain of malignancy. The important paper of
REID et al. (1988) supports our policy. They describe four patients with
HGD - diagnosed in biopsy specimens who underwent subsequent
oesophagectomy. All four resected specimens showed only HGD and two
of the patients died post operatively. These authors found that HGD could
exist for as long as 42 months without progressing to invasive carcinoma.

5.6 Superficial Adenocarcinoma in CELLO

BELLADONNA et al. (1974) found one mucosal carcinoma in CELLO using
endoscopic cytology. The surveillance of patients with HGD allowed
HAaMILTON and SMITH (1987) to discover two superficial carcinomas
amongst five patients with HGD. Of 130 patients in another endoscopic
biopsy surveillance programme, REID et al. (1988) found eight patients
with HGD (four) or early oesophageal adenocarcinoma, (four) diagnosed
in biopsy specimens taken from mucosa without grossly recognisable
tumoral lesions.

We have studied seven cases of superficial adenocarcinoma in CELLO
diagnosed during surveillance of HGD. Macroscopically, the carcinomas
had the same location as other carcinomas in CELLO. The mucosa ap-
peared normal in two cases, opaque in one, verrucous in one and in the
remaining three cases an erosive pattern was the main feature. The tumors
ranged in size from 0-2 to 3 cm. Histologically, all the carcinomas were of
glandular pattern; one was confined to the mucosa with partial extension
into the muscularis mucosa while in the other six cases, the proliferation
spread to the submucosa. Only one case, the largest identified carcinoma,
showed a lymph node metastasis. The prognosis of these superficial car-
cinomas seems to be better than the infiltrative ones. In our group of
patients, one patient died during the postsurgical period. The remaining
six patients are still alive with follow-up periods ranging from 19 months
to 4 years and 2 months. According to our experience the prevalence of
superficial carcinoma is high (7 out of 32) in populations undergoing sur-
veillance. This agrees with the results of ROSENBERG et al. (1985), who,
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using a staging system, found three intramucosal carcinomas out of nine
CELLO carcinomas. However, the number of cases is small and additional
prospective studies are needed to establish the value of routine surveil-
lance in the diagnosis of early CELLO carcinomas.

5.7 Precancerous Conditions and Aetiological Factors

Hiatal hernia and reflux oesophagitis are often but not always present in
patients who develop adenocarcinoma in CELLO. There is no evidence in
the literature (ROSENBERG et al. 1985) to claim that duration and severity
of oesophagitis are directly related to the malignant transformation. SKIN-
NER et al. (1983) compared benign and malignant cases of CELLO and
found no difference in the duration of symptoms of oesophagitis. There is
also no correlation between the severity of oesophagitis and the stage of
malignancy (ROSENBERG et al. 1985). In one series of 110 patients (WITT
et al. 1983; ROSENBERG et al. 1985) who had a successful antireflux surgi-
cal procedure, none developed carcinoma, suggesting that oesophagitis
could be involved not only in the aetiology of CELLO, but also in the
development of adenocarcinoma in CELLO. However, HAMILTON and
YARDLEY (1977) and SANFEY et al. (1985) report patients with CELLO
who developed adenocarcinomas 5—8 years after surgical elimination of
gastro-oesophageal reflux. Other factors may be involved, in association
with oesophagitis: cigarette smoking and alcohol ingestion are found with
higher frequency in patients with adenocarcinoma (ROSENBERG et al.
1985; KALISH et al. 1984; WANG et al. 1986; SANFEY et al. 1985) than in
patients with CELLO alone (SKINNER et al. 1983).

The occurence of benign adenomatous polyps in CELLO is very unusual
and available observations are rare. LEE (1986) described three cases of
tubulovillous adenoma arising in specialised mucosa associated with
dysplasia. He also found three similar reports in the literature (MCDONALD
et al. 1977; THOMPSON et al. 1983). We have observed one case associated
with HGD and invasive carcinoma. It is probable that an adenoma is not a
frequent precursor of adenocarcinoma in CELLO.

5.8 Association with Extra-oesophageal Neoplasms

SPECHLER et al. (1984) found extra-oesophageal cancers in 25 patients out
of 115 with CELLO (22%). SONTAG et al. (1985) described 29 out of 65
CELLO patients with benign (19) or malignant (10) colonic tumours. The
frequency of colonic tumours was especially high (38%) in patients with
CELLO aged 64 years or older. SYMONDS and RAMSEY (1980) described
one case of pancreatic gastrinoma (Zollinger Ellison), associated with
CELLO adenocarcinoma. This peculiar association warrants further inves-
tigation.
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5.9 CELLO and Cardiac Adenocarcinomas

KALISH et al. (1984) and WANG et al. (1986) found that both CELLO and
cardiac adenocarcinomas of the stomach have almost identical patterns of
growth and differentiation. Reflux oesophagitis is noticed with equal fre-
quency in both. PEUCHMAUR et al. (1984) found the same histochemical
characteristics, with predominance of sulphomucins, in both CELLO and
cardiac carcinomas. Furthermore, these carcinomas share certain common
epidemiological features. WANG et al. (1986) suggest that proximal adeno-
carcinomas (of the distal oesophagus, gastro-oesophageal junction and
cardia) may form a group with similar epidemiological and pathological
features, such as increasing frequency, lower mean age, possible increased
risk with smoking and alcohol use and greater frequency of concomitant
hiatal hernia. These common features suggest that this group may be
aetiologically distinct from the group of more distal gastric carcinomas
(gastric body and antrum).

6 Precancerous Lesions and Precancerous Markers

Attempts have been made to identify structural and functional changes
preceding the development of adenocarcinoma in CELLO, most of them
investigating epithelial differentiation. Among the aspects studied are dif-
ferent types of dysplasia, patterns of epithelial mucins identified by his-
tochemistry or immunohistochemisty, the detection of tumour markers,
embryonal antigens or differentiation antigens, the measurement of the
cell kinetics in the columnar epithelium with *H-thymidine, and flow
cytometry.

6.1 Dysplasia

6.1.1 Definition and Classifications

According to RIDDELL (1985), dysplasia is defined as an unequivocal neo-
plastic alteration in CELLO. SCcHMIDTet al. (1985) propose a classification
of dysplasia in CELLO similar to that of dysplasia in inflammatory bowel
disease. This classification consists of three groups: negative, indefinite and
positive for dysplasia. The indefinite group is subdivided into probably
negative, unknown and probably positive subgroups. The positive group
comprises low grade dysplasia (LGD) and high grade dysplasia (HGD).
CELLO is considered as negative for dysplasia when it corresponds to
a normal mucosa. Mucosal changes due to inflammatory or regenerative
processes are also considered as negative for dypslasia. Indefinite for
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Fig. 5. Low grade dysplasia: enlarged nuclei with crowding and stratification. Compared with
Fig. 2, there is a loss of mucin in the cytoplasm of the cells. HE, x 120

dysplasia is the term used to describe the mucosal changes in which it is
not possible to decide whether the change is due to inflammation, regener-
ation or neoplasia. An epithelium which is unequivocally neoplastic is con-
sidered as dysplastic.

HAMILTON et al. (1987) classified dysplasia in CELLO into three
grades: low, intermediate and high, similar to an international classifica-
tion of gastric dysplasia, although they conceded that the intermediate
grade could be included in the HGD category. For most authors, HGD
includes also carcinoma in situ or grade 0. SCHMIDT et al. (1985) used two
major types of dysplasia, LGD and HGD. In LGD, the nuclei are marked-
ly enlarged, elongated and hyperchromatic with crowding and stratifica-
tion. However, they are confined to the basal part of the cells. A loss of
mucin in the cytoplasm is evident (Fig. 5) and there is mucosal thickening.
In HGD, the changes are more severe and the nuclei extend up into the
apical parts of the cells with a greater increase in the nuclear-cytoplasmic
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Fig. 6. Adenomatous dysplasia (type 1) high grade: the nuclei extend up into the apical part
of the cells. The changes are more severe. The architecture of the glands is disorganised. HE,
x 120

ratio (Fig. 6). For each grade of dysplasia, these authors describe two
types. Type 1 is indistinguishable from adenomas found elsewhere in the
gastrointestinal tract. Type 2 resembles the incomplete maturation de-
scribed in colonic crypts in inflammatory bowel disease. It is characterised
mainly by a lack of cytoplasmic maturation and large basal hyperchromatic
nuclei. This latter type may be associated more often with adenocarcinoma
in CELLO.

HGD arises from specialised (IM) mucosa in 75%, 93% and 100% of
cases according to SCHMIDTet al. (1985), HAMILTON and SMITH (1987) and
LEE (1985) respectively.
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6.1.2 Frequency of Dysplasia

Approximately 10% of CELLO patients without adenocarcinoma develop
LGD: 2 out of 38 (ScHMIDTet al. 1985), 3 out of 20 (HERLIHY et al. 1984),
and 5 out of 44 in our series. HGD alone without carcinoma is extremely
rare, as mentioned above (only one case was found in the preoperative
biopsy series of HAMILTON and SMITH 1987). When HGD is present, there
is a very high probability of coexistent invasive carcinoma.

6.1.3 Surveillance of High Grade Dysplasia

REID et al. (1988) recommend for all patients with CELLO an initial en-
doscopy with systematic sampling. The biopsy specimens should be ob-
tained at least at 2 cm intervals. If HGD is diagnosed they recommend
early re-endoscopy with multiple biopsies to rule out a coexisting adeno-
carcinoma. If no carcinoma is found at this second endoscopy, they suggest
repeat endoscopy and biopsy twice at 3 month intervals and 6 monthly
thereafter. They conclude that surveillance of CELLO is necessary and use-
ful to detect adenocarcinoma before the invasive stage.

6.2 Histochemical Studies in CELLO

Jass (1981) showed that mucin histochemistry is helpful in further classify-
ing the specialised columnar epithelium. He found in surgical specimens
an incompletely differentiated variant of IM secreting sulphomucins, (type
III) associated with well differentiated adenocarcinoma in CELLO. This
had been previously recognised in the stomach by other authors. In a pro-
spective study on biopsy material, we studied 38 patients with symptoms
of reflux oesophagitis and CELLO. The results showed one case with IM
type I, 12 with IM type II and 22 with IM type III (57.9%). Our results as
well as those of other studies (LEE 1984; ROTHERY et al. 1986; ZwAsS et al.
1986) show a high incidence of type III IM in CELLO. In dysplastic mu-
cosa, histochemical stains for mucins show a decreased cytoplasmic secre-
tion and a predominance of sulphomucins (LEE 1985; SCHMIDT et al. 1985;
HaMILTON and SMITH 1987). These findings are consistent with the
hypothesis that the patients with CELLO represent a very high risk group
for adenocarcinoma of the lower oesophagus.
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6.3 Other Lines of Research

6.3.1 Immunohistochemical Study of Mucins in CELLO

In an attempt to study the immunohistochemical profile of CELLO, we
have used two antimucus antibodies: anti-LIMA (large intestine mucus an-
tigen) and anti-SIMA (small intestine mucus antigen) generously provided
by Dr. Ma (MA et al. 1982). In a preliminary (unpublished) study, we
found that anti-LIMA labels the goblet and the intermediate cells in IM II
and III while anti-SIMA labels only the goblet cells. Type II and III IM
have a similar antigenic profile. The immunohistochemical profile of mu-

cins in CELLO resembles the mucin profile in adenocarcinoma arising in
CELLO.

6.3.2 Ornithine Decarboxylase

GAREWALL et al. (1988), found markedly elevated ornithine decarboxylase
levels in biopsy specimens from 15 (71%) of 21 patients with CELLO,
compared with control tissues.

6.3.3 Fluorescent Lectins

SCHIMAMOTO et al. (1985), using fluorescent lectins, have observed a mod-
ification of glycoconjugate expression in CELLO: minor changes were
seen in the specialised epithelium, but much more pronounced alterations

were observed in high grade dysplastic epithelium and in carcinoma arising
on CELLO.

6.3.4 Measurement of Cell Proliferation in CELLO

Only two studies of cell proliferation in CELLO have been published with
a method using *H-thymidine. In the first, HERBST et al. (1978) studied 11
patients, two of them with adenocarcinoma: they did not find important
differences between the patients with or without adenocarcinoma. In the
second study, PELLISH et al. (1980) found that the number of cells in the
proliferative zone was significantly greater in both specialised and junc-
tional type biospies compared with control fundic specimens.

6.3.5 Flow Cytometry in CELLO

Flow cytometry has been used to assess DNA content in CELLO. REID
et al. (1987) studied biopsy specimens from 49 patients. Of 34 patients
with specialised metaplastic epithelium, “negative for dysplasia”, one had
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a single aneuploid peak of DNA. Of four with mucosa “indefinite for
dysplasia”, one had an increased G,/tetraploid fraction. The remaining 11
patients with dysplasia or adenocarcinoma produced aneuploid peaks.
These authors interpreted the results as showing that patients with
CELLO develop genomic instability within their specialised epithelium,
and that flow cytometry could contribute to the precise histological diag-
nosis of dysplasia or an equivalent of dysplasia. Patients with an aneuploid
peak may benefit from more frequent endoscopic surveillance for early
detection of adenocarcinomatous change.
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1 Introduction

The correct diagnosis of dysplasia provides an opportunity for the identifi-
cation and treatment of cancer in an early phase. It also provides the po-
tential to recognise subjects who have a particularly high risk of cancer.
Proper identification and management of dysplastic lesions have led to suc-
cess in population-wide prevention of some common cancers, especially
cancer of cervix and, to a lesser extent, cancer of colon and rectum. Less
success has been achieved in the diagnosis and treatment of gastric
dysplasia.

The histogenesis of gastric cancer is complex and it does not follow
well recognised morphological stages as do the major proportion of colonic
carcinomas or squamous carcinomas of cervix. The spectrum of the benign
lesions in gastric mucosa is wide and manifold. Although some of the
lesions, such as intestinal metaplasia and atrophic gastritis are probably
related to the pathogenesis of gastric cancer, they are too common to ad-
vocate meaningful follow-up or treatment. On the other hand, severe,
morphologically clear-cut, dysplastic lesions in the stomach, without a
coexisting malignant tumour, are quite rare in everyday practice compared
with the frequency of diagnoses of overt gastric cancer. This may suggest
that clearly recognisable precancerous dysplastic lesions, as we understand
them today, are short-lived, focal and very late phenomena in the mor-
phogenesis of gastric carcinomas, or that the dysplastic lesions in the
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stomach are poorly recognised and understood. It is also possible that
dysplastic alterations are patchy and only occasionally found by current
biopsy and endoscopy procedures.

Although the diagnosis of dysplasia must be based on sound mor-
phological criteria and techniques, it is the author’s opinion that new ideas
and methods in interpretation and identification of dysplastic, precancer-
ous lesions are warranted. A target of these efforts could be the finding of
techniques and criteria to identify cases in which the gastric mucosa shows
an ongoing process of neoplastic transformation and replication,
phenomena of which morphological tumours or advanced dysplastic le-
sions may be only late focal and patchy reflections. The modern immuno-
chemical and the future molecular biological techniques may offer such
opportunities. They may make it possible to identify objectively gene-
based aberrations in differentiation and maturation of the epithelium. The
pathogenesis of gastric cancer is affected by and dependent upon environ-
mental, exogenous carcinogens and factors that may alter the genome of
the cells. These changes must be important in the initiation, promotion
and/or modulation of growth of the cancer. It would be logical to assume
that the changes in the genome, and subsequently in the cell phenotype,
reflect the early, incipient and dysplastic phases of gastric carcinogenesis.

In the present review, the author concentrates on the most recent re-
ports on investigations of cellular alterations in dysplastic epithelium in the
stomach. In addition, reference is made to the relatively few available
studies in which the clinical value of gastric dysplasia has been investigated
in reliable patient series by appropriate follow-up. The reader is advised to
consult several earlier papers, reviews and books in which many other
viewpoints on the histology and clinical significance of gastric dysplasia are
presented and illustrated (NAGAYO 1971; SCHADE 1974; OEHLERT et al.
1975; GRUNDMANN 1975; KawaAl 1974; HEILMANN 1978; MEISTER et al.
1979; CUELLO et al. 1979; MING 1979; Jass 1983).

2 Definitions

Dysplasia is a premalignant lesion (precancerous lesion) which is charac-
terised by abnormal, frequently tumorous growth of dedifferentiated,
often immature epithelium and glands. The present understanding of
dysplasia implies that it is a lesion in which transformation to neoplasia
has occurred or is in progress. It may be considered to be an intraepithelial
neoplasia with a particularly high tendency to malignant progression, the
risk of which increases with increasing grade of the dysplasia.

Dysplastic lesions show a tendency to progress, although some dysplas-
tic lesions, at least mild ones, may regress or remain stable for long
periods. By analogy with the cervical and colorectal neoplasia, it seems
reasonable to assume that a dysplasia-carcinoma sequence exists in the
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morphogenesis of gastric carcinoma, although this hypothesis can be and
has been challenged. It is possible that dysplasia and carcinoma arise coin-
cidently from the same cells in the proliferative zone of the neck area of
glands, without any precursor lesions for either of them (HATTORI 1986).
This view may be held to be supported by observations in experimental
models in which benign atrophic, hyperplastic and/or dysplastic lesions
arise synchronously with malignant tumours. In spite of this, dysplasia can
be considered a marker of an increased risk for cancer.

3 Types and Grading

Wide agreement exists between pathologists in the classification of gastric
dysplasia into two main morphogenetic types: intestinal and gastric (foveo-
lar) (MORSON et al. 1980). This division follows the belief that a propor-
tion of gastric carcinomas develop through dedifferentiation in intestinal
metaplasia, or at least in close association with this change. In fact, intes-
tinalised epithelium commonly coexists or precedes the intestinal type of
cancer. A relationship also seems to exist between non-metaplastic gastric
mucosa and the diffuse type of cancer, although cases with an opposite
association may also occur.

Grading of dysplasia into three categories (mild, moderate or severe)
is suggested by several authors. The grading is arbitrary and subjective.
The principle, however, is that the severe grade indicates cases with the
most advanced non-invasive dysplastic lesions, including those considered
to be borderline lesions and those thought to be lesions of carcinoma in
situ. The mild grade might be characterised in practice by cases in which
the pathologist is convinced of the dysplastic nature of the lesion but in
which difficulties nevertheless exist in its differentiation from simple re-
generation, hyperplasia or mature metaplasia.

Histological interpretation and grading of dysplasia of metaplastic type
may, in general, follow the principles of dysplasia in colonic adenomas or
of dysplasia in ulcerative colitis. A proportion of gastric dysplasias of
metaplastic type may indeed exhibit patterns, either elevated or flat, which
strikingly resemble colonic adenomas. HERMANEK (1979) has estimated
that a small proportion of intestinal-type gastric carcinomas may develop
through this adenoma-carcinoma sequence. True adenomatous tumours
(polyps) of gastric type also exist, but they are rare.

General guidelines for the interpretation of the dysplasia of gastric type
are not widely available. This type of dysplasia appears as an abnormality
of epithelial cells in the surface epithelium or in the regenerative zone
(OEHLERT 1984). Dysplasia of the gastric type may predispose to gastric
carcinoma of the diffuse type which may develop by invasion of the neo-
plastic mucus-secreting epithelial cells into the lamina propria. However,
this phenomenon is also accompanied by changes in the morphological and



64 P. SIPPONEN

staining properties of the intracellular mucus granules (see OEHLERT
1984).

4 Criteria

A diagnosis of dysplasia is justified by the presence of changes in architec-
ture, cytology and differentiation of the epithelium and glands. Dysplasia
is hardly to be considered if only one or two of the above-mentioned three
criteria are present. For example, simple hyperplasia of the surface
epithelium or hyperplastic polyps, although they show a distinct abnormal-
ity of architecture of the foveolae, exhibit normal differentiation and cytol-
ogy of the epithelial cells and can hardly be considered dysplastic lesions.
Striking atypia of nuclei and a high mitotic rate are features of a regenera-
tive epithelium, as seen in gastritis, ulcer edges, erosions, and in the sur-
face epithelium of the gastric remnant following partial gastrectomy. These
lesions, however, show a straight and normal, although sometimes a
corkscrew-like, structure of the foveoli, and are non-neoplastic.

A sample of illustration representing both the intestinal and the gastric
types of dysplasia is presented in Figs. 1-3.

4.1 Architecture

Irregularity of the crypts, branching, budding and back-to-back formations
of the glands, villous, adenomatous or cystic growth patterns of the
epithelium, and a net-like anastomosing epithelium are architectural fea-
tures suggestive of dysplasia. Dysplastic epithelium is characterised by
increased cell proliferation (OEHLERT 1984) and by an abnormal upward
shift of the proliferative compartment from the neck area of glands (OF-
FERHAUS et al. 1985). This may result in the formation of large irregular
cystic epithelial remnants in the lower parts of the mucosa, a picture that
is seen in the early phases of dysplastic growth in particular (FuJITA and
HATTORI 1977; RUBIO et al. 1984).

4.2 Cytology

Cytological atypia includes features such as hyperchromasia and nuclear
pleomorphism, abnormal staining and structure of the cell cytoplasm, and
an increase and variation in the nuclear-cytoplasmic ratio. This cytological
anaplasia may be particularly marked in dysplasia of the metaplastic type,
less so in dysplasia of the gastric type, and this corresponds to differences
in cell morphology between overt intestinal and diffuse types of gastric
cancer cells (JOHANSEN 1981). According to a computer-aided morphomet-
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Fig. 1a,b. Severe dysplasia of the
intestinal type. a A low power
view that demonstrates a clear-cut
disarranged architecture of the
glands (HE, X 150). b A high
power view showing atypia in the
epithelial cells, stratification of
nuclei, and high number and ab-
normal distribution of the mitotic
figures within the glands (HE,
x 400)
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Fig. 2a—d. A panel of lesions of dysplasia of the intestinal type. a Mild dysplasia with
adenoma-like growth patterns (HE, x 250). b A dysplastic lesion interpreted as moderate
(HE, x 250). ¢,d Dysplasia of severe degree [AB (pH 2.5)-PAS, x 250, x 350]
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Fig. 3a—d. Severe dysplasia of the gastric type. A high power view of a polypoid lesion (a)
and three details (b—d) of the tumour showing examples of disturbed architecture of the
foveolae and of abnormal differentiation of the epithelium (b, ¢). A possible early invasion (d)
of mucus-secreting cells into the lamina propria from the neck area of the glands. [a: HE,
x 150; b and d: HE, X 250; ¢: AB (pH 2.5)-PAS, x 250]

ric study by JARVIS and WHITEHEAD (1985), nuclear size was found to be
the parameter that best differentiated between dysplastic and benign le-
sions. :

Quantitative analyses of nuclear DNA by cytophotometry have been
used with some success in differentiating between benign and malignant
or dysplastic cells in the stomach (SPRENGER and WITTE 1980; SZENTIR-
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MAY et al. 1986; KORENAGA et al. 1986; MACARTNEY and CAMPLEJOHN
1986). DNA ploidy clearly correlates with chromosomal abnormalities, and
an aneuploid pattern of cell nuclear DNA content is considered to reflect
increased cancer risk. Unfortunately. however, only a limited proportion
(20% —50%) of gastric carcinomas, as with malignant tumours in general,
show an aneuploid DNA pattern (BARLOGIE 1984). Some overlap in DNA
aneuploidy exists between neoplastic and obviously benign proliferative
regeneration (SPRENGER and WITTE 1980), suggesting that analyses on cell
DNA patterns are only of limited value as criteria in the diagnosis of gas-
tric dysplasia.

4.3 Differentiation

Depletion and uneven distribution of goblet cells, disappearance of Paneth
cells, stratification of the epithelial cells and poor development of the
brush border are morphological alterations that indicate the presence of
abnormal differentiation in dysplasia of the metaplastic type. Morphologi-
cal interpretation of abnormal differentiation is more problematic in non-
metaplastic epithelium. The diagnosis in these cases can be helped by
observations on the synthesis and content of mucin granules in the cells.
Loss of mucin granules combined with ultrastructural depletion and ab-
normality of rough endoplasmic reticulum and disturbance in the polarity
or morphology of cell organelles occur both in dysplastic gastric surface
epithelium and in overt cancer (RIEMANN et al. 1983).

An abnormal differentiation is regularly accompanied by an expression
of unexpected, immature, foetal and/or abnormal antigens in dedifferen-
tiated cells and their secretions (SAKAI et al. 1985, 1986; DENK 1979; FE1Z1
1982; CooN and WEINSTEIN 1986; KAPADIA et al. 1981; LIPKIN et al. 1985;
FISCHER et al. 1984; HIGGINS et al. 1984; WESTERVELD et al. 1986;
BLASZCZYK-THURIN et al. 1987; BORCH et al. 1987). This is a consequence
of failure in expression or in the structure of the genes. There is, further-
more, a growing list of studies in the literature which show expression and
amplification of oncogenes and abnormal gene fragments both in overt
cancers (SEKI et al. 1985; FUKUSHIGE et al. 1986; NAKATANI et al. 1986;
O’HARA et al. 1986; FERTI-PASSANTONOPOULOU et al. 1987) and in benign
metaplastic and dysplastic gastric tissues (NOGUCHI et al. 1986; CICLITIRA
et al. 1987; OCHUCHI et al. 1987), suggesting that the expression and
amplification of abnormal genes or gene fragments are early fundamental
phenomena in the pathogenesis of gastric cancer. Indeed, expression of the
ras oncogene product p21 has been shown to be a universal phenomenon
in gastric cancer tissue in a recent study by CZERNIAK et al. (1987).

Studies of the structure of the oligosaccharide moieties in glycocom-
pounds of secretory mucus in surface epithelial cells could identify abnor-
mal differentiation by using simple histochemical and immunohistochemi-
cal methods (see FEIz1 1982). Dedifferentiation of gastric epithelium
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commonly and typically shows the appearance of immature and unex-
pected blood group moieties in secretory mucus glycoproteins which may
undergo further and inappropriate sialylation or sulphation. The resulting
phenotype of the dedifferentiated epithelium may finally exhibit a mixture
of expressions that range from mature elements to abnormal embryonal
antigens even in the same cell or cell line. It is possible that these altera-
tions are the very early signs of the dysplastic process, i.e., alterations in
which the morphological changes of cells and epithelium may yet be slight
or even absent. In a recent experiment with four adult dogs, HAKKINEN
et al. (1984) observed that foetal antigens may appear, without changes in
microscopic morphology of the cells, in mature gastric surface epithelium
within 36 months after a single dose (600 mg) of the carcinogen N-methyl-
N’-nitro-N-nitrosoguanidine.

Simple histochemical and immunohistochemical techniques have been
used with some practical success in the demonstration of abnormal dif-
ferentiation in metaplastic gastric epithelium. These efforts follow the sim-
ple observation that intestinal metaplasia (IM) in the stomach is not a
single entity but may occasionally occur as dedifferentiated forms and
exhibit characteristics that are typical of foetal gut or normal colon. By

b

Fig. 4a,b. Intestinal metaplasia of the colonic type. a An abnormal metaplastic gland showing
sulphomucins in goblet cells, and b a metaplastic gland of typical “colonic type” (type III)
showing an expression of sulphomucins in both goblet and columnar epithelial cells. (a and b:
X 250; HID)
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Fig. Sa—c. Expression of inappropriate antigenic determinants in dysplasia of gastric type.
An expression of the Lewis® antigen (a), CA 19—-9 (sialylated Lewis® antigen) (b) and sul-
phomucins (c¢) in dysplastic epithelium of a subject of Lewis® genotype (Lewis® blood group
who expresses Lewis® antigen in the non-dysplastic gastric epithelium). Same patient and
lesion as in Fig. 3

analogy with the common presence of colon-like characteristics in overt
gastric cancer tissue, the presence of such alterations in a non-cancerous
stomach may be considered to be an indicator of an increased risk of
cancer and a sign of disordered differentiation. A proportion of IMs ex-
press structures, mucins and antigens that resemble those of normal colon
or foetal intestinal mucosa when examined by morphological, histochemi-
cal or immunohistochemical techniques (TEGLBJAERG and NIELSEN 1987,
NARDELLI et al. 1983; LEI and YU 1984; KRALOVANSZKY et al. 1984;
HIGGINS et al. 1984; TURANI et al. 1986). Histological criteria have been
presented for such metaplasias of the immature or colonic type (incom-
plete sulphomucin-secreting IM; type III; see FILIPE et al. 1985; FILIPE
and JAss 1986); they are characterised by a mixed growth of metaplastic
goblet and columnar cells, both of which synthesise and secrete sulphomu-
cins and other colon-like or embryonic glycoproteins. These lesions may
be considered dysplastic (JASS et al. 1984), although their value in predict-
ing gastric cancer risk in the short term might be low (ECTORS and DIXON
1986; RAMESAR et al. 1987). However, IM of colonic type occurs in 9,8%
of all biopsies with IM, and it is more common (35%) in gastric cancer
cases than in benign conditions (7%) (FILIPE et al. 1985; ROTHERY and
DAY 1985). Moreover, it is more common than expected in precancerous



Gastric Dysplasia 71

conditions and in lesions that are considered dysplastic on pure morpholog-
ical criteria (SIPPONEN et al. 1980; PAGNINI et al. 1983). An example of
IM of the colonic type is presented in Fig. 4.

Although the intestinal and gastric types of gastric dysplasia have mor-
phological characteristics of their own, similar patterns of abnormal anti-
gen and mucin expressions may occur in both. None of the known tumour
or embryonic markers or histochemical mucin patterns has been found to
be limited solely to one of the dysplasia types. Colon-like histochemical
properties, which are particularly common in dysplasia of the intestinal
type, may also occur in dysplasia of the gastric type. Correspondingly,
cancer cells in diffuse type tumours frequently exhibit sulphated, colon-
like mucosubstances. An example of the coexisting presence of several in
appropriate antigens in the same dysplastic lesion of gastric type is pre-
sented in Fig. 5.

5 Clinical Significance

The available published studies on the prevalence of dysplasia are few and
report divergent results. All are based on series of symptomatic subjects,
and our knowledge of the occurrence of dysplasia in the general popula-
tion is scanty. Furthermore, very few of the available investigations are
prospective and include follow-up data. A short synopsis of studies made
in the last few years is presented in Table 1. At least some important gener-
al conclusions can be drawn:

1. Severe dysplasia is of high predictive value for gastric cancer, and it
represents a short-lived, late phase in the process of gastric car-
cinogenesis. In fact, a high proportion of severe dysplasia cases either
have a coexisting carcinoma or develop one within the next few
months.

2. Dysplastic lesions seem to progress in severity. There is evidence that
mild dysplasia may progress to more severe grades, suggesting that gas-
tric dysplasia is a stepwise and time-related process.

3. Dysplastic lesions have a strong anatomical relationship to cancer,
suggesting that dysplasia can be a precursor lesion of gastric cancer,
and that at least a proportion of cancers develop by way of a dysplasia-
cancer sequence.

4. Dysplasia does not seem to exist in the normal, non-gastritic stomach
but arises in patient groups with a diseased gastric mucosa. In the study
of 31 dysplasia patients without a coexisting cancer (SERCK-HANSSEN
et al. 1984), an underlying gastritis was present in 16 patients,
adenomatous polyps in ten patients and a benign ulcer in five patients.
Correspondingly, the accumulation of dysplastic lesions in patient
groups with chronic atrophic gastritis, ulcers or post-gastrectomy rem-
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Table 1. Studies on the prevalence of dysplasia
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Author(s) Design of the study Main results

ASTE et al. Endoscopic biopsy 29 (4%) had moderate or severe

1986 study of 694 dysplasia, of whom 8 (28%) had
patients with ulcer, a coexisting gastric cancer. No
polyp, fold or tumour further cancers were found in the

short-term follow-up
STOCKBRUGGER Endoscopic cross- Mild, moderate or severe
et al. 1983 section study of 80 dysplasia in 24, 6 and 3

NAGAYO 1986

GRAEM et al.
1984

ZHANG 1984

SERCK-HANSSEN
et al. 1984

CAMILLERI et al.

1984

OFFERHAUS
et al. 1984

patients with pernicious
anaemia

Prospective study of
over 16000 resection
specimens

Prospective endo-
scopic follow-up of

patients with post-gastrec-

tomy remnant

Prospective biopsy
series of endoscoped
and biopsied out-
patients and patients
with gastric cancer

Prospective endoscopic
biopsy material of
3921 specimens

Prospective endoscopic
biopsy material from
12394 patients.
Follow-up data

for some patients

Endoscopic biopsy
screening of 504

patients with post-gastrec-

tomy remnant

patients, respectively.
Carcinoma in one patient

55 patients had severe dysplasia
without coexisting ulcer or gastric
cancer. Severe dysplasia outside
the tumour area in 109 out of
5642 patients with carcinoma

30% prevalence of dysplasia
22-30 years after the resection

Severe dysplasia in 42 out of
3272 endoscoped out-patients.
Severe dysplasia in 41 out of
572 patients with gastric cancer

Dysplasia (all grades) in 1.8% of
the specimens. Severe dysplasia

in 40 patients, of whom 22 had a co-
existing gastric cancer or developed
cancer within the next 3—60 months

Moderate dysplasia in 430

patients, severe dysplasia in 34
patients. Among patients with
severe dysplasia, gastric cancer was
found within 2 years of the diagnosis
in 6 patients. Dysplasia regressed in
some patients

Dysplasia in 70 (14%) patients.
Severe dysplasia in 5 patients.
Three patients with severe
dysplasia developed gastric cancer
within the next 4 years. No
progression in 22 mild or
moderate dysplasias followed-up

nant is emphasised by the studies of ZHANG (1984) and CAMILLERI
et al. (1984). Indeed, these observations suggest that precancerous con-
ditions, such as atrophic gastritis or the post-gastrectomy remnant, are
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precursor states of gastric dysplasia. A practical consequence is that
dysplastic lesions should be sought particularly in patients who have
such gastric diseases or precancerous conditions. Correspondingly,
dysplasia is highly improbable and rare in subjects with an endoscopi-
cally and histologically normal stomach.

The above conclusions suggest that the recognition of severe dysplasia
demands consideration of surgical intervention or at least a careful endos-
copic follow-up at intervals of a few months. Data on the prognostic value
of mild or moderate dysplasia are, however, more controversial or uncer-
tain (ANDERSSON et al. 1987). These lesions may regress and, in addition,
their progression to higher grades and overt cancer is apparently very slow
and may take several years or decades (FUJITA 1978; MORTENSEN et al.
1984). However, the cumulative risk of gastric cancer in such patients may
also be increased, particularly if the subject is young and has a long life
expectancy.

6 Summary

The morphological diagnosis of gastric dysplasia is based on the presence
of changes in the architecture, cytology and differentiation of the
epithelium and mucosal glands. Two morphological types exist: gastric
(foveolar) and metaplastic. Definite morphological criteria for gastric
dysplasias can be presented. The present morphological grading of
dysplasia into mild, moderate or severe is, however, arbitrary and subjec-
tive. The available investigations show that dysplasia and overt carcinoma
have several biological and epidemiological links that indicate that a
dysplasia-cancer sequence operates in the pathogenesis of at least a propor-
tion of gastric carcinomas. The data available in the literature strongly indi-
cate that severe dysplasia is highly predictive for coexisting or shortly
appearing carcinoma. The literature on the clinical significance of dysplasia
of mild or moderate grade, however, is as yet scanty and inconsistent.
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1 Introduction

Neoplasms of the small intestine are uncommon, representing approxi-
mately 1.5% of all gastrointestinal tumours (HANCOCK 1970). Most reports
(WILSON et al. 1974; PERZIN and BRIDGE 1981) list adenocarcinoma as the
commonest tumour. In one study (WILSON et al. 1974) 46% of the malig-
nant small intestinal tumours were adenocarcinomas, 33% carcinoid
tumours and 20% sarcomas. Although some authors (HANCOCK 1970)
regard leiomyoma as the most frequent benign tumour, others (PERZIN
and BRIDGE 1981) have found adenomas to be more common. In the latter
report, 51 of the 196 benign small intestinal tumours were adenomas.
There were 43 leiomyomas, 35 lipomas, 22 Brunner’s gland adenoma, 21
lymphangiomas, 14 vascular tumours and 10 fibromas.

Adenomas are more frequent in the duodenum, especially at the
papilla, and decrease in frequency in the jejunum and ileum. GOLDEN
published the first case of villous adenoma of the duodenum (GOLDEN
1928), although PERRY in 1893 is credited with previously describing a
broad-based cauliflower-like tumour in the duodenum as a papilloma
(SCHULTEN et al. 1976). Approximately 85 well documented cases have
been reported (COOPERMAN et al. 1978; EVERETT et al. 1981; HAUBRICH
et al. 1973; KoMOROWSKI and COHEN 1981; PERZIN and BRIDGE 1981;
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REDDY et al. 1981; RYAN et al. 1986; SCHULTEN et al. 1976; SPIRA and
WOLFF 1977; UPPAPUTHANGKULE et al. 1976; WEISS and SEMERDIJIAN
1986). Although most of the published reports refer to villous adenomas,
tubular or non-villous lesions also occur and probably are more frequent.
In one review (PERZIN and BRIDGE 1981) of 51 adenomas of the small
intestine, 31 were reported as adenomas (adenomatous polyps or tubular
adenomas) and 20 as papillary (villous) adenomas.

Peri-ampullary neoplasms include lesions arising in the ampulla of
Vater, terminal panceratic duct and distal common bile duct and tumours
arising from the duodenal mucosa adjacent to the ampulla. Separation of
duodenal from peri-ampullary tumours is at times very difficult, especially
in large lesions. The terminology used in the literature in describing lesions
involving the ampulla is confusing. Terms used to describe benign tumours
include polyps, adenomatoid hyperplasia, hamartomatous polyps,
adenomyosis, adenomyoma, papilloma, adenoma and villous adenoma.
Adenomatoid hyperplasia, hamartomatous polyps, adenomyosis and
adenomyoma are terms used for specific non-neoplastic lesions. These
have been reviewed elsewhere (QIZILBASH 1984) and will not be discussed
here. The term polyp refers to any polypoid lesion which projects into the
lumen of the duodenum. The lesion may be inflammatory, hyperplastic,
hamartomatous or neoplastic and its use without further description is
meaningless. Papilloma probably refers to polypoid adenoma and its use
should be discouraged. Neoplastic polyps are best referred to as
adenomas. CALZAVARA, in 1895, is credited with describing the first case
of ampullary papilloma (SOBOL and COOPERMAN 1978). In 1965, OH and
JEMERIN, reviewed the literature and collected 48 well documented exam-
ples under the term of adenomatous polyps of the papilla of Vater. Some
of the illustrations and references included in this report represent villous
adenomas. In 1981, PERzZIN and BRIDGE reported 28 examples of
adenomas involving the ampulla. Fourteen were examples of tubular and
14 villous adenomas. Thirty additional examples of villous adenoma of the
ampulla of Vater have recently been reported (HASLETON et al. 1980;
LEESE et al. 1986); DuPAS et al. 1977; OHMORI et al. 1976; ROSENBERG
et al. 1986; RYAN et al. 1986; SOBOL and COOPERMAN 1978; STARLING
and TURNER 1982; TAXIER et al. 1979).

A recent report (WARSHAW et al. 1987) documents an unusual case of
villous adenoma of the duct of Wirsung in a 65-year-old man. The common
bile duct and ampulla of Vater were not involved. The tumour could not
be visualised at endoscopy and was revealed by a pancreatogram as a small
rounded defect in the proximal pancreatic duct. At surgery a 1.0-cm villous
adenoma attached to the pancreatic duct by a short stalk was excised via
the transduodenal approach.

Duodenal adenomas are common in familial polyposis syndromes, and
will not be discussed here. The polyposis syndromes are discussed on
pp 323.



Duodenal and Peri-ampullary Adenomas 79

2 Classification

Adenomas of the small intestine have the same gross and histological fea-
tures as their counterparts in the colorectum and are categorized into one
of the following two subtypes: (a) tubular and (b) villous adenomas. Le-
sions with a mixture of glands and villous processes are classified according
to the predominant pattern.

Since the normal small bowel mucosa has a villous pattern, adenomas
arising in this site tend to be villous in comparison with adenomas which
arise in the colorectum, where the predominant pattern is tubular. PERZIN
and BRIDGE (1981) suggest that this is the result of lateral growth of the
adenomatous epithelium along pre-existing small bowel villi with replace-
ment of normal lining cells by the neoplastic epithelium.

3 Clinical Features

The patients range in age from 30 to 90 years, with the peak in the seventh
decade. The sexes are equally affected. The signs and symptoms depend
upon the location and type of the lesion.

3.1 Tubular Adenomas

In the duodenum, tubular adenomas generally present as asymptomatic
lesions although larger lesions may be associated with abdominal pain and
occult bleeding. There are no specific radiological or endoscopic appear-
ances although small filling defects with or without a pedicle may give a
clue to the diagnosis. At endoscopy the lesions appear as sessile or pedun-
culated tumours with a smooth or lobulated surface. The tumours are usu-
ally solitary, although multiple adenomas have been reported (PERZIN and
BRIDGE 1981). Tubular adenomas tend to be small, varying from 0.5 to
3 cm in diameter. Larger tumours may be associated with ulceration and
obstruction. Carcinoma is liable to develop in larger lesions.

In the ampulla of Vater and peri-ampullary region, tubular adenomas
produce symptoms early, despite their small size. Jaundice, biliary colic,
cholangitis, epigastric pain and bleeding are common. At endoscopy the
tumour appears as a fleshy soft pink lesion filling the orifice of the papilla
or projecting into the lumen of the duodenum. Endoscopic retrograde
cholangiopancreatography (ERCP) and percutaneous transhepatic cholan-
giography are valuable in demonstrating the site of obstruction. Ultra-
sound and computed tomograms also play an important role in the diag-
nosis.
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3.2 Villous Adenomas

Unlike tubular adenomas, villous tumours tend to be symptomatic and
larger at the time of diagnosis. Symptoms include abdominal pain, gas-
trointestinal bleeding, intestinal obstruction, intussusception, jaundice and
pancreatitis. In some patients the symptoms are vague and non-specific.
Mucorrhoea and electrolyte loss are uncommon in villous adenomas of the
duodenum. A recent report (WEISS and SEMERDJIAN 1986) documents
mucoid diarrhoea in an 82-year-old woman with villous adenoma of the
duodenum. After surgical excision of the tumour the diarrhoea stopped
but recurred 6.5 years later. Endoscopic and radiographic examinations
confirmed a large recurrent villous tumour in the duodenum. Following
polypectomy, the diarrhoea promptly ceased, suggesting a cause and
effect.

Barium X-ray studies of villous adenomas usually reveal a characteris-
tic “soap bubble” appearance, although a correct preoperative diagnosis is
made only in one-third of the cases (SCHULTEN et al. 1976). Endoscopy is
diagnostic in most cases and very valuable in diagnosing smaller lesions
that escape detection by barium studies. At endoscopy most of the lesions
present as sessile multilobulated, soft tumours. Villous adenomas are usu-
ally solitary, although multiple tumours have been reported (COOPERMAN
et al. 1978; HASLETON et al. 1980). Villous adenomas are usually larger
than tubular adenomas and may attain a size of 8 cm or more, the average
being 5 cm. (SCHULTEN et al. 1976). Carcinomas appear to develop more
frequently in villous than in tubular adenomas.

Fig. 1. Endoscopic biopsy of a small tubular adenoma. HE, X 50 (left), x 300 (right)
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Fig. 2. Endoscopic biopsy of a small villous adenoma. HE, X 50 (left), X 125 (right)

Fig. 3. Whole mount section of a tubular adenoma of the ampulla of Vater. Tumour is present
in the distal common bile duct (B), pancreatic duct (P), ampulla of Vater (A) and duodenal
mucosa (D). HE, X 5
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Fig. 4a,b. Higher magnifications of the lesions shown in Fig. 3. a From the peri-ampullary
duodenal mucosa labelled as (D). b From the distal end of the common bile duct labelled as
(B). HE: a x 50, b x 125
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Fig. 5. Severe dysplasia/in situ carcinoma involving adenomatous epithelium of a villous
adenoma of the duodenum. Early invasive carcinoma was present in this lesion. HE X 125

3.3 Location

Adenomas have been reported in all parts of the duodenum. In one review
(SCHULTEN et al. 1976) approximately 74% were located in areas other
than the second part of the duodenum, making them easily accessible to
local excision. In another report (PERZIN and BRIDGE 1981) 28 of the 51
adenomas involved the ampullary region and 14 arose in extra-ampullary
portions of the duodenum. Six of the remaining nine adenomas were
located in the jejunum and three in the ileum.

4 Pathological Features

Gross examination shows duodenal adenomas to be pedunculated or ses-
sile. The external surface of tubular adenomas is smooth or lobulated and
pink to red in colour, while villous adenomas are soft, sessile tumours with
an irregular external surface.

Microscopic examination of tubular adenomas reveals an appearance
similar to tubular adenomas found elsewhere in the gastrointestinal tract.
They are composed of neoplastic tubules lined by tall columnar stratified
epithelium (Figs. 1, 3, 4) with scattered goblet cells. Mitoses are seen at
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Fig. 6a,b. Carcinoma of the ampulla arising in villous adenoma. a Villous adenoma involving
the peri-ampullary duodenal mucosa. b Invasive adenocarcinoma of the ampulla. HE: a X 50,
b x 80

all levels of the lesion. Although a villous pattern may be present on the
surface, the majority of the tumour should be composed of neoplastic tu-
bules in order to classify a tumour as tubular adenoma. Villous adenomas
are formed of finger-like villous or papillary processes of thin cords of fib-
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Fig. 7a,b. Adenocarcinoma arising in villous adenoma of the duodenum. a Junction of nor-
mal and benign adenomatous epithelium. b Invasive adenomatous focus. HE: a x 50, b X 125

rovascular tissue lined by neoplastic tall columnar epithelium (Figs. 2, 7 a).
Admixture of villous processes with tubules is not uncommon (Fig. 6a).
Variation in the pattern is frequent, with villi lined by a single layer of
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columnar and goblet cells in some areas and marked glandular budding
with nuclear stratification, loss of mucin secretion (Fig. 5), nuclear hyper-
chromatism and atypia and plentiful mitoses in others. Paneth cells may
be found. Their numbers vary and occasional tumours are rich in such
cells. They are not confined to the bases of the crypts but are present at all
levels of the neoplastic epithelium. Although nuclear atypia is frequent in
the Paneth cells, mitoses are usually not found.

5 Development of Carcinoma

Evidence in the literature suggests that most duodenal carcinomas develop
in pre-existing adenomas with an adenoma-cancer sequence similar to that
accepted for colorectal carcinoma. The incidence of invasive carcinoma in
adenomas of the colorectum is directly related to their size and the grade
of dysplasia and carcinoma is commoner in villous adenomas than tubular
adenomas (MuTO et al. 1975). Residual adenomatous tissue was found
adjacent to 57% of early (submucosal) colorectal carinomas in one study
(Muro et al. 1975) and in 33% of all (KOozUKA 1975) in another. The same
holds true for adenomas of the small bowel. In one study (PERzIN and
BRIDGE 1981) two (22%) of nine tubular adenomas harboured an invasive
carcinoma, as did three (60%) of five villous adenomas. Intramucosal car-
cinoma was present in another patient. SCHULTEN et al., in 1976, reviewed
the literature and found 42 cases of duodenal villous adenomas and added
one case of their own. Of these 43 cases, 15 (35%) had foci of carcinoma,
including six with in situ carcinoma. In another study (KOMOROWSKI and
COHEN 1981) four of the eight duodenal villous adenomas contained inva-
sive carcinoma. A rare example of adenocarcinoma arising in a villous
adenoma, in a bypassed duodenal stump 18 years after a Billroth II sub-
total gastrecteomy, has been reported (LIPPER and GROVES 1985).

The risk of malignancy in ampullary and peri-ampullary adenomas is
probably greater than elsewhere in the duodenum or the remaining small
bowel (PERZIN and BRIDGE 1981). These workers found invasive adenocar-
cinoma in 10 (71%) of 14 tubular adenomas of the ampulla of Vater and in
12 (86%) of 14 ampullary villous adenomas. In another study (RYAN et al.
1986) carcinoma was present in 12 (75%) out of 16 villous adenomas of
the ampulla. Earlier workers (BAGGENSTOSS 1938; CATTELL and PYRTEK
1950; OH and JEMERIN 1965) also identified adenomas of the ampulla of
Vater as premalignant lesions.

A number of workers have examined adenocarcinomas of the small
bowel and ampulla of Vater in an attempt to look for the presence of pre-
existing adenomas. In the report by PERZIN and BRIDGE (1981), 25% of
the carcinomas of the small bowel and 30% of carcinomas of ampulla of
Vater showed histological evidence of residual adenomatous tissue.
Kozuka et al. (1981), in a similar study, examined surgical specimens from
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patients with carcinoma of ampulla of Vater and found evidence of pre-
existing adenoma in 18 (82%) out of 22 cases. Another recent report (BAC-
ZAKO et al. 1985) found adenomatous elements adjacent to carcinoma of
the ampulla of Vater in 53 (91%) out of 58 cases.

The size of small intestinal adenomas also has an important bearing on
the eventual development of cancer. The larger the lesion, the greater the
chance that carcinoma will be found on histological examination (PERZIN
and BRIDGE 1985).

The evidence presented in the preceding paragraphs indicates that
adenomas of the duodenum, including the ampulla, are premalignant
lesions. Most, if not all, carcinomas of the duodenum and ampulla arise in
pre-existing adenomas. PERZIN and BRIDGE (1981) have suggested that
one of the reasons why primary adenocarcinoma of the small bowel is so
uncommon is because the precancerous lesion, the adenoma, arises very
rarely in the small intestine.

6 Diagnosis of Carcinoma

The detection of carcinoma in adenomas of the duodenum and ampulla is
difficult on endoscopoic examination alone. Histological examination is
necessary for a definite diagnosis. Larger lesions with ulceration, fixation
or obstruction will usually show carcinomatous change on histological
study. Small endoscopic biopsies may be diagnostic if the malignant focus
is sampled but sampling errors with small biopsies are not uncommon. In
one study (RYAN et al. 1986) the diagnosis of cancer by endoscopic biopsy
was missed in five of the nine cases of adenocarcinoma arising in
adenomas, a false-negative rate of 56%. If no cancer is found on multiple
endoscopic biopsies, local excision should be the procedure of choice. If
an invasive focus is present in the biopsy sample, then the histological
diagnosis of carcinoma is usually not difficult. In addition to carcinoma-
tous epithelium, desmoplastic reaction of the stromal elements is usually
present. When there is severe dysplasia without unequivocal invasion as-
sociated with secondary gland formation, a back to back arrangement or
glandular fusion, a diagnosis of in situ carcinoma is justified. Biopsy frag-
ments displaying such changes are good indicators of coexistent invasive
disease and justify surgical excision of the lesion to confirm invasive car-
cinoma.

In ampullary tumours, separation of well differentiated invasive adeno-
carcinoma from adenoma may at times be very difficult. Numerous small
glands are normally present beneath the mucosa in the ampullary region,
and when adenomatous epithelium extends into these glands there may be
confusion with invasive disease. Care has to be exercised not to over-diag-
nose malignancy in such situations.
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7 Management

The management of duodenal neoplasms should be based on the type of
lesion, the location, the absence or presence of invasion, and patient risk.
With widespread use of endoscopy and biopsy, adenomas of the duodenum
and ampullary region are being recognised with increasing frequency.
Small adenomas or those with a stalk are easily removed by polypectomy
and the entire tumour studied histologically. If the tumour is large and can-
not be removed endoscopically, then surgical resection becomes necessary.
If the lesion is mobile, a local submucosal excision is the treatment of
choice. This can easily be accomplished in the duodenum. If the ampulla
of Vater is involved, local resection with ampullary reconstruction and duct
implantation is recommended. Sphincteroplasty may be necessary if the
ducts are small (ROSENBERG et al. 1986). If, following polypectomy or
local excision, exhaustive histological examination fails to show invasive
cancer, no further treatment is necessary.

If, at the time of surgery, the duodenal tumour appears ulcerated or is
hard and fixed to surrounding structures, carcinoma should be suspected.
An incisional biopsy should be obtained and submitted for frozen section
diagnosis. When invasive carcinoma is diagnosed, either at the time of fro-
zen section or following local excision, a pancreaticoduodenectomy may
be indicated depending on patient risk and other factors.

8 Personal Experience

In our laboratory we have examined 16 duodenal or ampullary adenomas,
from nine women and seven men with ages ranging from 30 to 87 years.
The size of the tumours varied from 0.5 to 4 cm in maximum diameter.
Five of the lesions were under 1.0 cm, five between 1.0 and 1.9 cm and six
between 2.0 and 4.0 cm. Seven of the adenomas were located in the
duodenum and nine involved the ampulla with or without involving the
adjacent duodenal mucosa (Table 1). Five of the 16 tumours were tubular
and 11 villous. All the villous lesions had an admixture of tubular and vil-
lous patterns, with the villous pattern being the dominant feature. Numer-
ous Paneth cells were present in four villous adenomas. In six the dysplasia
was mild, in six it was classed as moderate and in four the changes were
consistent with severe dysplasia or intramucosal carcinoma. Invasive ade-
nocarcinoma arose in 4 of the 16 adenomas, of which one was a tubular
adenoma of the duodenum and the other three were villous adenomas of
the ampulla.
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Table 1. Duodenal and ampullary adenomas

(n = 16)

‘Type of Lesion Duodenum Ampulla
Tubular Adenoma 37 2
Villous Adenoma 4 7°

2 One case associated with invasive carcinoma.
 Three cases associated with invasive carcinoma.
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Intra-epithelial neoplasia in the anal canal and peri-anal area has been the
subject of considerable interest in recent years and the number of cases
reported is increasing. Much evidence has linked anal and genital neo-
plasia to venereal infections, particularly human papilloma virus (HPV),
and a few cases of squamous carcinoma have been reported among pa-
tients with AIDS. Symptoms may be vague or absent and the diagnosis
therefore rests on careful pathological examination.

1 Definitions and Nomenclature

1.1 Intra-epithelial Neoplasia

The term intra-epithelial neoplasia, originally introduced for changes in the
squamous epithelium of the uterine cervix (RICHART 1973), can be defined
as “a spectrum of intra-epithelial changes, that begins as a generally well
differentiated intra-epithelial neoplasm, which has traditionally been clas-
sified as very mild dysplasia, and ends with invasive carcinoma”. The terms
CIN (cervical intra-epithelial neoplasia) and VIN (vulvar intra-epithelial
neoplasia) are now commonly accepted, and the term ACIN (anal canal
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intra-epithelial neoplasia) has been proposed for similar changes in the
anal canal (FENGER and NIELSEN 1986b). Precancerous changes in the
peri-anal skin are normally called Bowen’s disease, but will be referred to
here for brevity as peri-anal skin intra-epithelial neoplasia (PSIN).

1.2 Anatomy and Histology

The (surgical) anal canal extends from the level of the pelvic floor to the
anal opening or from the upper to the lower border of the internal sphinc-
ter (Fig. 1). It has a length of 3—4 cm and shows a characteristic surface
relief. A little below the middle a line can be seen composed of the anal
valves and sinuses and the bases of the anal columns. This line has been
given at least ten different names, of which the term dentate line (DL) is
preferable (FENGER 1987). This is the most important macroscopic land-
mark.

The mucosa can be divided into three zones according to the epithelial
lining (FENGER 1988). The upper, colorectal zone roughly covers the first
centimetre and is lined by colorectal type mucosa. The middle, transitional
zone normally extends upwards for about 1 cm from the DL and shows a
mixture of epithelial types. The lower, squamous zone is located below the
DL and is lined by squamous epithelium, which at the lower border of the
anal canal gradually becomes keratinised. The extent of the zones varies
considerably (FENGER 1979).

The anal transitional zone (ATZ) is defined as “the zone interposed
between uninterrupted colorectal type mucosa above and uninterrupted
squamous epithelium below, irrespective of the type of epithelium present
in the zone itself” (FENGER 1988). Many epithelial variants can be found
in the ATZ, the most prominent being the so-called ATZ-epithelium. This
consists of four to nine cell layers and the surface cells may be columnar,
cuboidal, umbrella shaped or flattened (Fig. 2). Other areas may be co-
vered by squamous or simple columnar epithelium and crypts of colorectal
type may be present. The anal glands open into the ATZ.
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puborectalis muscle
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Fig. 1. Schematic drawing of the anal canal showing the three zones. (FENGER 1987 b)
(With permission from Raven Press)
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Fig. 2. Normal appearance of ATZ epithelium. The surface cells are polygonal to the left and
columnar to the right, with slight mucin production. HE, X 400

The exact nature of the ATZ epithelium is not yet established. It has
been likened to urothelium, but histochemical (FENGER and FILIPE 1981;
FENGER and LyoN 1982), ultrastructural (FENGER and KNOTH 1981) and
DNA-flow cytometric studies (FENGER and BICHEL 1981) have not con-
firmed this hypothesis. It can be recognised in foetal life (FENGER 1988).

2 Aetiology

The aetiology of ACIN and PSIN is still unknown, but a venereal factor
seems to be implicated, considering the many reports of concomitant vul-
var, cervical and anal neoplasia (CHOO and MORLEY 1980; FENGER and
NIELSEN 1986b; KAPLAN et al. 1981; SCHLAERTH et al. 1984 and many
others), the epidemiology of cervical, vaginal, vulvar, penile and anal
cancer (PETERS et al. 1984) and the increased risk of anal carcinoma
among single males (DALING et al. 1982; PETERS and MACK 1983) and
divorced or separate persons (PETERS et al. 1984). A history of syphilis is
also common among patients with ACIN (FENGER and NIELSEN 1986Db).
Male patients with admitted homosexuality, bisexuality or a history of anal
condylomas seem to represent a risk group (WEXNER et al. 1987).
Considerable evidence has now been collected indicating a relationship
between infection with HPV and anogenital cancers, but the findings are
not unequivocal. HPV DNA has been reported to be present in the cervi-
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cal mucosa in a great proportion of women with CIN, but also in many
histologically normal cervices. Koilocytosis is not consistently related to
HPV infection and this is not necessarily followed by CIN (JENKINS et al.
1987; WICKENDEN et al. 1987). In only 13 of 21 women with VIN III and
micro-invasive carcinoma of the vulva could HPV infection be confirmed
by in situ hybridisation (GUPTA et al. 1987) and six cases of verrucous car-
cinoma were all negative (PILOTTI et al. 1984). On the other hand, bow-
enoid papulosis, a condition probably without malignant potential (PAT-
TERSON et al. 1986), was found to contain HPV-16 DNA in eight of ten
cases (IKENBERG et al. 1983). Differences in technique, subtyping and the
stage of the lesions may, in part, be responsible for such variations.

There are comparatively few observations regarding anal carcinoma
and its precursors. ACIN, PSIN and anal carcinoma have repeatedly been
observed among male homosexuals and several of these have had con-
dylomas (COOPER et al. 1979; CROXSON et al. 1984; EJECKAM et al. 1983;
L1 et al. 1982; NASH et al. 1986; WEXNER et al. 1986). It has been pro-
posed that condylomas, giant condylomas and verrucous squamous car-
cinoma represent a continuous precancerous spectrum (BOGOMOLETZ
et al. 1985). In a series of 7 males and 12 females with ACIN none showed
positive reaction for HPV (FENGER and NIELSEN 1986b); a few cases of
PSIN have been positive (IKENBERG et al. 1983). HPV 6 and/or 11, 16, and
18 DNA has been variably demonstrated in anal condylomas, intraepithe-
lial neoplasia and carcinomas, with a tendency for HPV 16 to be associated
with neoplastic changes (BECKMANN et al. 1985; DUGGAN et al. 1989;
LONING et al. 1988; SCHEURLEN et al. 1986; WELLS et al. 1988).

Other factors may be of importance. A few cases of ACIN, PSIN and
squamous carcinoma have been reported in male homosexuals with anti-
bodies to HIV or AIDS and some of these have had signs of HPV infection
(CROXSON et al. 1984; HOWARD et al. 1986; WEXNER et al. 1986). PSIN
has been reported in association with Crohn’s colitis (BECK et al. 1989).

3 Incidence

The incidence of ACIN and PSIN is unknown. Population screening pro-
grammes have not been carried out and would be difficult to design, as
the only reliable diagnosis is histological. The only available figures are
from a few series of minor surgical specimens from clinically benign anal
diseases and from the accumulated data in tumour registers. Such reports
only occasionally make a distinction between ACIN and PSIN.

Earlier series of minor surgical specimens from New York and San
Francisco have shown that 0.2% —0.3% harboured ACIN or PSIN (GORr-
DON 1956; GRODSKY 1967), but in a recent study from Los Angeles the
percentage has been as high as 4, with a considerable excess among male
homosexuals (NASH et al. 1986). The corresponding figures are 1.9% in
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North-eastern Brazil (LEAO and FERREIRA 1979) and 0.3% in a rural dis-
trict in Denmark (FENGER and NIELSEN 1981).

The annual incidence in Los Angeles for the period 1972—1981 was
0.2—0.3/10° for anal carcinoma in situ and 0.8—1.2/10° for invasive car-
cinoma (males-females) (PETERS et al. 1984). In Denmark the incidence
in the period 1979—1980 was 0.2/10° for ACIN and 0.7/10° for carcinomas
(FENGER and NIELSEN 1986b).

The figures are undoubtedly heavily biased with regard to age, sex,
anal and venereal diseases and sexual behaviour. However, the experience
of the extensively studied CIN-carcinoma sequence would predict that the
incidence of ACIN and PSIN should be considerably higher than that of
anal canal and peri-anal skin carcinomas.

4 Clinical Diagnosis

Bowen’s disease or PSIN usually presents as slowly progressive, irregular,
scaly, erythematous, raised, eventually fissured patches, and is often ac-
companied by discomfort, pruritus or pain (RAMOS et al. 1983; BECK
et al. 1988). ACIN, on the other hand, does not seem to produce any spe-
cial symptoms, and the extent of mucosal changes into the anal canal may
be difficult to estimate (CHOO and MORLEY 1980; NASH et al. 1986;
SCHLAERTH et al. 1984). Many cases have been found on clinical examina-
tion of females with genital dysplasia, but most have been incidental find-
ings at routine microscopy of haemorrhoids, fibrous polyps, condylomas/
papillomas, fissures, fistulas etc. There are no reports on the use of cytol-
ogy for the diagnosis of ACIN.

As risk groups seem to exist, careful examination of the whole anoge-
nital area should be carried out in all patients with venereal disease, and
particularly in females with dysplasia of the cervix and vulva and in
homosexual men. Biopsies should be taken from all mucosal and skin
changes. The colposcope can eventually be used in the lower anal canal,
where the lesion may present as well demarcated, greysish-white areas,
while signs of changed vascularity are less pronounced. Induration may
indicate micro-invasion (FENGER and NIELSEN 1986 b).

S Pathology

5.1 Handling of Specimens

As many cases of PSIN and ACIN are clinically unsuspected, all minor
operative specimens from the area should be examined histologically. It is
often possible macroscopically to identify the smooth grey-brown squa-
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Fig. 3. PSIN or Bowen’s
disease in the peri-anal skin.
HE, x 400

mous zone from the grey-blue more glistening anal mucosa and the speci-
mens should be embedded and cut along the longitudinal axis. Only in
this way will it be possible to correlate the findings to the three zones of
the anal canal. Further it should be remembered that the ATZ, including
areas of squamous epithelium, may be found as high as 2 cm above the
DL (FENGER 1979) and that koilocytotic and dysplastic changes may in-
volve this whole area (BOGOMOLETZ et al. 1985; FENGER and NIELSEN
1986a,b; FENGER 1989). Signs of HPV or herpetic changes should be
noted and confirmed by immunocytochemistry or in situ hybridisation. The
margins of larger resections should be investigated completely. Frozen sec-
tions may be used peroperatively to ensure complete excision of ACIN as
well as for Paget’s disease (STACY et al. 1986).

Only a few authors distinguish between PSIN and ACIN, and this may
often be difficult. Many patients show a combination of these lesions. It is
most important for the pathologist to assess carefully whether invasion has
occurred, the relation of the lesion to the DL and whether local excision
is complete. The morphology in both PSIN and ACIN may be modified by
signs of infection with HPV or herpes virus (CROXSON et al. 1984; NASH
et al. 1986).
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5.2 Peri-anal Skin Intra-epithelial Neoplasia

The peri-anal lesions show the histological picture of Bowen’s disease. The
squamous epithelium is hyperplastic, with loss of stratification, variation
in nuclear size, hyperchromasia, increased nuclear-cytoplasmic ratio, pres-
ence of mitoses (often atypical) in all layers and multinucleated cells. The
surface may show keratosis or parakeratosis (Fig. 3).

Most cases reported in the literature have been non-invasive (RAMOS
et al. 1983; STRAUSS and Fazio 1979), but anal margin carcinoma may
subsequently develop (QUAN 1980). The intra-epithelial changes may
extend up into the anal canal above the DL, where they may present as
ACIN (FENGER and NIELSEN 1986 b; STRAUSS and Fazio 1979). The anal
lesion can often be treated by local excision (SCHLAERTH et al. 1984;
BECK et al. 1988). PSIN is often associated with neoplasia of the vulva or
cervix in females (CHOO and MORLEY 1980; QuUAN 1980; RAMOS et al.
1983; SCHLAERTH et al. 1984; STRAUSS and FAzIO 1979); there are case
reports of males having concomitant lymphoma (STRAUSS and Fazi0 1979)
or Kaposi’s sarcoma (CROXSON et al. 1984).

Fig. 4. ACIN in the ATZ.
Extension into crypts of co-
lorectal type. HE, x 400
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5.3 Anal Canal Intra-epithelial Neoplasia

ACIN is defined as intra-epithelial neoplasia in the form of mild to severe
dysplasia or carcinoma in situ (ACIN I-III), located in the anal canal, in
the ATZ as well as below the DL. Histologically it resembles the corre-
sponding CIN lesion and may extend into anal glands and rectal crypts
present in the ATZ (Fig. 4) (FENGER and NIELSEN 1981, 1986 a,b). Like
CIN, the histological appearance may be modified by signs of virus infec-
tion.

ACIN has been found in minor surgical specimens from patients with-
out anal canal carcinoma or genital neoplasia (FENGER and NIELSEN 1981)
as well as in females with vulvar and cervical neoplasia (FENGER and
NIELSEN 1986 b). The average age for ACIN is a little lower than for anal
canal carcinoma and the sex distribution is the same. ACIN is located in
the area typical for anal canal carcinoma, there is a strong tendency to
recurrence and ACIN eventually exhibits foci of micro-invasion (FENGER
and NIELSEN 1986b). ACIN is present in most anal canals harbouring vari-
ants of squamous carcinoma (pure squamous, basaloid or muco-epider-

Fig. 5. Bowenoid papulosis
in the peri-anal skin. HE,
X 400
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moid patterns), at the borders of the tumors as well as in isolated areas,
and most often in the ATZ (FENGER and NIELSEN 1986 a). Thus, there is
considerable evidence that ACIN is the precursor for anal canal car-
cinoma, and possibly has a more aggressive behaviour than PSIN.

6 Differential Diagnosis

The pathologist must be familiar with the normal epithelial variants in the
ATZ (FENGER 1987Db) as these do not show the maturation characteristic
of squamous epithelium in other mucosal surfaces. The uniform size of the
nuclei, the lack of hyperchromasia and the tendency to a slight mucin pro-
duction in the surface cells may be of help. Inflammatory changes show
enlarged nuclei with prominent nucleoli but no hyperchromasia, and the
nuclear-cytoplasmic ratio is relatively unchanged. Vacuolated cytoplasm is
often observed in the anal canal epithelium and is not necessarily due to
HPYV infection (FENGER 1988).

Fig. 6. Paget’s discase of the
peri-anal skin. HE, x 400
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Bowenoid papulosis is characterised by hyperkeratosis, parakeratosis,
hypergranulosis, vacuolated keratinocytes, irregular acanthosis, papil-
lomatosis and inflammation. Dysplastic cells and mitoses are found scat-
tered on a background of relatively orderly maturation, resulting in the
characteristic “salt and pepper” appearance (Fig. 5). The cells may contain
HPV-16 (IKENBERG et al. 1983). Some report that the condition is self-
limiting and does not seem to have a malignant potential (PATTERSON
et al. 1986). However, occasionally the lesion may show full thickness
dysplasia and thus be histologically indistinguishable from PSIN, and in-
vasion has recently been reported in a HPV 35-positive anogenital lesion.
Follow-up may therefore be indicated for these patients also (RUDLINGER
et al. 1989).

Paget’s disease presents with single or small groups of mucin-containing
cells, located in the basal or all layers of the epidermis. It is normally lo-
cated outside the anal canal but may extend up to the level of the DL
(Fig. 6). The Paget’s cells may contain carcino-embryonic antigen (OR-
DONEZ et al. 1987). There are several reports of peri-anal Paget’s disease
apparently unassociated with an underlying malignancy (FENGER 1989),
but close observation of such cases is necessary, as a carcinoma may de-
velop up to 10 years after the initial diagnosis (BECK and Fazio 1987).

Basal cell carcinoma arises in the peri-anal skin but may involve the
anal canal even above the DL (NIELSEN and JENSEN 1981). The histologi-
cal picture is similar to basal cell carcinoma occurring elsewhere, so that
ACIN or-PSIN does not usually enter the differential diagnosis. However,
distinction must be made from variants of squamous carcinoma, notably
so-called basaloid (cloacogenic) carcinoma.
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Council.
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1 Introduction

A variety of infections and infestations of the gastrointestinal tract pose a
diagnostic challenge for pathologists and gastroenterologists in the tropics.
The interpretation of intestinal mucosal biopsies is complicated by the
effect of the tropical, usually contaminated, environment and widespread
malnutrition, which may influence gut mucosal morphology in even appar-
ently healthy individuals. This chapter will concentrate on mucosal biopsy
alterations that are widely prevalent in the healthy population in the small
and large intestine and also on the specific bacterial and parasitic infec-
tions that can be diagnosed by gastrointestinal mucosal biopsy. It must be
emphasised that the gastrointestinal pathologist working in the tropics
should be fully familiar with the biopsy diagnosis of neoplastic conditions.
This is particularly important since regional differences in the prevalence
of malignancies are now becoming apparent (RAMAKRISHNA et al. 1988).

A particularly important concern is the response of the gastrointestinal
mucosa as an immunological organ (PARROT 1976). In many tropical coun-
tries the lumen of the gastrointestinal tract, including the small intestine,
is colonised by a variety of microbes, both anaerobes and aerobes (BHAT
et al. 1972). An autochthonous flora, predominantly anaerobic, has also
been shown to be present in the small intestine (BHATet al. 1980). In addi-
tion a variety of bacterial enteric pathogens also colonise the gut lumen
without apparent ill effect, as they can be recovered from faecal samples
from healthy individuals (MATHAN and RAJAN 1986). The prevalence of
enterovirus and adenovirus infections and enteric parasites is also high in
this population (PATEL et al. 1983). The response of the gut-associated im-
mune system to this antigenic challenge in the tropics has not been fully
understood. Increases in small intestinal mucosal epithelial lymphocytes
and total immunoglobulin fractions in the serum have been documented
in such populations (Ross and MATHAN 1981). The response of the gut
mucosa to this challenge may be of considerable importance. For example,
it has been documented that in the population of southern India the re-
sponse to oral polio vaccine in children is not as appropriate as it is in the
temperate climate, and these children may require up to nine doses before
being adequately immunised (JOHN 1976). These findings suggest that a
detailed study of the responses of the gut as an immunological organ in
the tropics is likely to contribute significantly to public health measures to
control enteric infection.
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2 Stomach

2.1 Gastritis

A higher prevalence of gastritis and gastric atrophy has been documented
in tropical populations (VAISH et al. 1967; DESAI et al. 1977). The reasons
for this are not known, but the recent documentation of Campylobacter
pylori in gastric biopsies (NAIR et al. 1986) (see page 1) and the high pre-
valence of other enteric Campylobacter species in tropical populations
(RAaJAN and MATHAN 1981), suggests that this organism, which has been
implicated in the pathogenesis of gastritis and duodenal ulcer (MARSHALL
and WARREN 1984), may be important in tropical countries. The presence
of C. pylori is easily demonstrated in endoscopic biopsies (Fig. 1), espe-
cially if silver stains are used. Prospective epidemiological studies backed
up by culture and histological examination of endoscopic gastric biopsies
are needed to define the role of this organism in tropical regions.

2.2 Tuberculosis

Tuberculosis of the stomach is a rare entity (PALMER 1950). At gastroscopy
the lesion may present as an ulcer in the antrum or lesser curvature of the
stomach. These ulcers have characteristic undermined edges, serpiginous
outline and pale nodules in the adjacent mucosa, and must be differen-
tiated from malignant lesions. Occasionally tuberculosis of the stomach
may present as an infiltrative and hypertrophic lesion which may closely
mimic neoplastic growths. Biopsies, particularly if they are taken re-
peatedly at the same spot to obtain submucosal tissue or at the edge of

Fig. 1. Surface cells of gastric mucosa with many spiral organisms adherent to the luminal
border and in the surface mucus. X 900
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the ulcers, can be diagnostic with characteristic granulomatous inflamma-
tion, caseation and giant cells. Acid-fast organisms may be demonstrable
in appropriately stained tissues.

3 Small Intestine

3.1 Tropical Enteropathy

Long, slender finger- or tongue-shaped villus structures are seldom present
in jejunal mucosal biopsies from residents in many tropical countries
(BAKER et al. 1962; LINDENBAUM et al. 1966; BAKER and MATHAN 1972;
BAKER 1973). Broader leaf-shaped villi and ridges, which on occasion may
be in a convoluted pattern, are found in the majority, changes which are
termed tropical enteropathy. These architectural abnormalities are re-
flected on examination of histological sections by an increase in the thick-
ness of the crypts and increased cellularity of the lamina propria and the
epithelial layer (Fig. 2). The foetal intestine in tropical southern India is
not different from that in temperate climates, but changes begin shortly
after birth (CHACKO et al. 1968). It has been shown in experimental ani-
mals that exposure to the luminal contents is necessary for the changes to
occur and that when the mucosa is isolated from gut continuity, in Thiry-
Vella fistulae, the changes revert to normal or their progression is pre-

Fig. 2. Jejunal mucosa from a healthy control subject with changes of tropical enteropathy:

increase in crypt thickness, shortening of villi and increased cellularity of lamina propria.
% 100
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vented (CHACKO et al. 1969). The morphological abnormalities are as-
sociated with functional alterations (BAKER and MATHAN 1972) and there
is preliminary evidence to suggest that impaired intestinal absorption as a
result of tropical enteropathy may lead to the loss of 5% —8% of ingested
food energy in populations which can scarcely afford such a loss (CHACKO
et al. 1984). Tropical enteropathy appears to be an adaptive response to a
variety of environmental factors. There is increased turnover of entero-
cytes probably as a response to enterocyte loss from the villus compart-
ment secondary to minimal damage (MATHAN et al. 1982). In addition to
its possible contribution to malnutrition in tropical areas, tropical enter-
opathy makes it essential that the pathologist defines the range of “normal-
ity” in each region, especially when the subtle changes in the small intes-
tinal epithelium associated with some of the malabsorption syndromes
have to be interpreted.

3.2 Malnutrition

The elegant studies of DEO and RAMALINGASWAMY (1965) showed that it
was possible to produce a gastrointestinal lesion in severely protein-de-
pleted monkeys. However, whether a lesion results from protein or other
malnutrition in humans is not yet established. Studies on children with pro-
tein energy malnutrition have shown that in marasmic children the mor-
phology of the gut is apparently normal while in children who were clini-
cally diagnosed as suffering from kwashiorkor there was a gut lesion with
shortening of villi, hypertrophy of the crypt and marked infiltration of the
lamina propria (BRUNSER et al. 1968). Whether this lesion was secondary
to malnutrition or consequent upon infections of the gastrointestinal tract
due to altered immunity in malnourished children is not yet clear.

3.3 Bacterial Infections

3.3.1 Cholera

Infection by Vibrio cholerae is the classical prototype of toxigenic diar-
rhoeas. Jejunal mucosal biopsies in patients studied in temperate countries
showed an intact epithelium with degenerative lesions and subjacent
mononuclear infiltrate (FRESH et al. 1964; SHEEHY et al. 1966; PASTORE
et al. 1976). However, in several studies from tropical countries the abnor-
malities noted (GANGAROSA et al. 1960; SPRINZ et al. 1962; ASAKURA
et al. 1974) are probably not specific to cholera but reflect the wide preva-
lence of tropical enteropathy.
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3.3.2 Tuberculosis

Intestinal tuberculosis primarily affects the distal small intestine and is un-
likely to be a common diagnosis in peroral mucosal biopsies of the small
intestine. Duodenal tuberculosis is a rare entity and the characteristic fea-
tures of tuberculosis may be occasionally seen with submucosal caseating
tubercles (CHUTTANI 1970).

3.4 Parasitic Diseases

3.4.1 Hook Worm Infestation

Hook worm infestation due to Ankylostoma duodenale or Necator
americanus is common in many warm moist parts of the world. The infec-
tive stage of the,parasite develops in faecally contaminated soil, penetrates
exposed skin surfaces and ultimately resides in the upper small intestine.
The primary pathology resulting from hook worm infestation is iron defi-
ciency anaemia due to blood loss caused by the parasite (MAHAMOOD
1966). There is some controversy as to whether there is an upper small
intestinal mucosal lesion due to hook worm infestation. Experimental
studies showed that in dogs a severe inflammatory lesion may develop in

Fig. 3. Jejunal mucosa with many Strongyloides larvae, eggs and part of an adult female worm
in the crypt region. X 100
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the jejunum with marked surface ulceration and infiltration of the
epithelium with neutrophils (KALKOFEN 1974). In contrast, several reports
of jejunal biopsies from different tropical countries (BANWELL et al. 1967,
CHUTTANI et al. 1967; TANDON et al. 1969) have suggested that there are
no major histopathological changes in the upper small intestinal mucosa
associated with hook worm infestation in the human.

3.4.2 Strongyloidiasis

Asymptomatic infestation of the small intestine by the nematode Stron-
gyloides stercoralis is prevalent in many tropical countries. The parasite is
found in about 8% of jejunal luminal fluid samples at Vellore. It lives
mainly in the lumina of crypts and can give rise to chronic diarrhoea and
malabsorption. In immunocompromised individuals a fatal hyperinfection
may occur (MARCIAL-ROJAS 1975; IGRA-SIEGMAN 1981). The adult female
worm penetrates the epithelium and many segmented eggs or larvae may
be found in the crypt epithelium and lamina propria in duodenal and je-
junal biopsies (Fig. 3). Eosinophils and mononuclear cells constitute the
cellular reaction around such worms.

3.4.3 Capillariasis

Infestation of the intestine by the nematode, Capillaria philippinensis has
been reported primarily from Philippines and Thailand. This infestation
can also occur in an epidemic form with high mortality. The patients de-
velop diarrhoea and malabsorption with protein losing enteropathy. Je-
junal biopsies (WHALEN et al. 1969) show worms penetrating the mucosa
but there is no diffuse lesion significantly different from the background
tropical enteropathy. In patients who had died, autopsy showed atrophy
of the jejunal mucosa with flattened villi, denudation of the epithelium
and infiltration of the lamina propria with plasma cells, lymphocytes, mac-
rophages, eosinophils and neutrophil polymorphs (CRrOSS and
BHAIBULAYA 1983). Although these lesions were maximal in the jejunum
it is difficult to know whether they represent primary damage caused by
the worm or changes consequent upon events of the terminal illness.

3.4.4 Cryptosporidium

A monoxenous coccidian parasite of warm-blooded vertebrates, Cryptos-
poridium, is a zoonotic agent found in temperate zones primarily as an
opportunistic infection in immuno-incompetent individuals, particularly
patients suffering from acquired immune deficiency syndrome (AIDS)
(ANGUS 1983; TzipORI 1983; CURRENT 1984). This parasite has a wide pre-
valence, both in asymptomatic individuals and in people with acute diar-
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Fig. 4. a Gastric mucosa with many spheri-
cal Cryptosporidium attached to the luminal
border. X 900. b Electron micrograph of je-
junal enterocytes with 2 trophozoites of
Cryptosporidium attached to the luminal bor-
der. x 15000

rhoea, in several tropical countries (MATHAN et al. 1985). Cryptos-
poridium has been found throughout the gastrointestinal tract from the
pharynx to the rectum. In severely infested patients at post-mortem the
jejunum was most affected. In jejunal biopsies, the histological changes
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Fig. 5. Jejunal mucosa from a patient with diarrhoea with meronts of Microsporidia supra-
nuclearly. Epon-embedded 1-pum section, toluidine blue. x 1000

are non-specific but the characteristic spherical basophilic structures at-
tached to the microvillus border of the enterocytes are easily recognised
(Fig. 4). Electron microscopic examination of jejunal biopsies shows all
stages of schizogony and gametogony. The organism is enclosed in a mo-
dified epithelial surface membrane and is thus located intracellularly but
extracytoplasmically. Adaptive and degenerative changes may be present
in the enterocytes (LEFKOWITCH et al. 1984). There may be mild to moder-
ate shortening of villi with increased crypt height and mononuclear infiltra-
tion of the lamina propria (CASEMORE et al. 1985).

3.4.5 Microsporidia

The Microsporidia are primitive coccidian parasites, primarily of inverteb-
rates and fish, but are now being recognised in mammals. There are a large
number of species of this parasite and one species, Enterocytozoon
bieneusi, has now been reported from AIDS patients (CANNING and HOL-
LISTER 1987). It is an obligatory intracellular parasite and structures mor-
phologically resembling these may occasionally be found within entero-
cytes in jejunal biopsies in the tropics (Fig. 5).

3.4.6 Kala Azar

Visceral leishmaniasis is widely prevalent in South America, the Mediterra-
nean basin and large parts of Asia and Africa. Endemic for many years in
India, kala azar has now assumed epidemic proportions in the Gangetic
plain. The illness usually presents with prolonged pyrexia and marked
splenomegaly and is primarily an infection of the reticulo-endothelial sys-
tem. Leishman-Donovan (LD) bodies (the leishmanial form of the para-
site) may be present in lamina propria histiocytes in gastric and jejunal
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Fig. 6. a Jejunal mucosa from a patient with
diarrhoea and kala azar with marked expan-
sion of the lamina propria by numerous mac-
rophages filled with LD bodies. x 100. b
Macrophage with many LD bodies within its
cytoplasm distending it. X 900. (Slide pro-
vided by the kind courtesy of Dr. S.J. Lucas,
London.)

biopsies (Fig. 6). The LD bodies are 2—4.5 um by 1-2.5 um, oval or
round structures with oval nuclei applied to the more convex ventral bor-
der. In severe cases diarrhoea may be present and enlarged villi with focal
ulceration are scattered in the mucosa (EDDINGTON and GILLES 1969).
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a b [

Fig. 7a—c. Stages of devclopment of Isospora in jejunal mucosa of a patient with malabsorp-
tion. a Immature schizont. b Mature schizont with merozoites. ¢ Oocyst in parasitophorous
vacuole. X 900

3.4.7 Coccidiosis

Gastrointestinal infection with two species of coccidia, Isospora belli and
I. hominis, primarily parasites of the small intestinal epithelium in hu-
mans, is a cause of chronic diarrhoea and malabsorption in tropical and
temperate climates. The parasite is present within or just below the villous
epithelium and can be better identified with overstained Giemsa or
haematoxylin-eosin-alcian blue stains (BRANDBORG et al. 1979). All stages
of schizogony and gametogony (Fig. 7), including trophozoites, schizonts,
merozoites, micro- and macrogametes and unsporulated oocysts, may be
recognised in biopsies (TRIER et al. 1974) and oocysts in duodenal luminal
fluid.

3.4.8 Sarcosporidiosis

Human intestinal sarcosporidiosis has been reported from Thailand, par-
ticularly among people who eat undercooked beef (BUNYARATVE] et al.
1982). The patients usually present with fever and acute abdominal pain as
well as leucocytosis. Severe cases are characterised by necrotising enteritis
of the jejunum and ileum with heavy eosinophilic infiltration. The sexual
forms of Sarcosporidia are found in the epithelium (Fig. 8).



114 M. M. MATHAN and V. I. MATHAN

Fig. 8. Jejunal mucosa from a patient
with segmental enteritis due to sarcos-
poridiosis with subepithelial sporocyst
containing sporozoites. X 900. (Slide
provided by kind courtesy of Dr.

S. Bunyaratvej, Bangkok.)

3.4.9 Giardiasis

The protozoan parasite Giardia lamblia is worldwide in its distribution and
it has been suggested that it may be the most frequent intestinal pathogen
associated with diarrhoea in industrialised countries (SMITH and WOLFE
1980). In many tropical areas it is widely prevalent (30%—40%) in
asymptomatic individuals (GILMAN et al. 1985). Giemsa-stained smears of
the intestinal luminal fluid or the mucus associated with jejunal biopsies
are particularly useful for detecting these parasites, which are pear shaped
with the broad rounded anterior end containing two nuclei. Phosphotungs-
tic acid or Giemsa stains demonstrate the organisms in the intervillus space
in sections better than do haematoxylin and eosin stains. The jejunal mu-
cosa of asymptomatic individuals harbouring the parasite may not show
any significant abnormality although damage to microvilli, felt to be
caused by the suction disc of the parasite, has been documented (TANDON
et al. 1974) (Fig. 9). The most consistent abnormality in symptomatic indi-
viduals is an increase in epithelial lymphocytes (WRIGHT and TOMKINS
1977; ROSEKRANS et al. 1981). G. lamblia is frequently associated with im-
munoglobulin deficiency and nodular lymphoid hyperplasia in the upper
small intestine. Jejunal biopsies from such individuals show marked abnor-
malities which are probably related to the underlying disease (ROss and
MATHAN 1987).

3.5 Tropical Sprue

Tropical sprue is a primary malabsorption syndrome which affects resi-
dents of and visitors to several tropical regions (MATHAN 1988). While it
has not yet been fully documented from subsaharan Africa it is widely pre-
valent in India and Southeast Asia as well as in many of the Caribbean
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Fig. 9. a Jejunal mucosa with many
giardial trophozoites in the intervillous
space, X 150. Inset shows giardia with
characteristic pear shape and two prom-
inent nuclei in its anterior end, X 900.
b Electron micrograph of giardial
trophozoites adherent to each other
and anchored on the microvilli by their
suction discs. X 7050
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Fig. 10. a Jejunal mucosa from a patient with tropical sprue with moderate change showing
increase in crypt height and shortening of villi. The cellularity of the epithelium and lamina
propria is increased. X 100. b Jejunal mucosa from a sprue patient with severe change showing
decrease in total height with more prominent decrease in villous height and increased cellular-
ity of lamina propria. X 100

islands. As early as 1914 it was suggested, by examination of autopsy mate-
rial, that the primary lesion in tropical sprue involved the small intestinal
mucosa. Subsequent to the availability of peroral intestinal biopsy instru-
ments, the morphological alterations in the jejunal mucosa in tropical
sprue have been described extensively (SCHENK et al. 1965; SWANSON and
THOMASSEN 1965). However, even now tropical sprue is a diagnosis of
exclusion in a patient with malabsorption syndrome, where the many con-
ditions which give rise to secondary malabsorption have been ruled out
(MATHAN 1988).

Sections of jejunal biopsies show varying degrees of increase in the
thickness of the crypts and shortening and distortion of villi (Fig. 10). Par-
tial villous atrophy has been the term used to describe these changes but
since the morphogenesis of the lesion occurs by primary damage to the
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Fig. 11. Resin-embedded 1-um section of jejunal mucosa of a patient from an epidemic of
tropical sprue. Base of crypt shows focal degeneration of cells. X 750

crypt it is better to avoid this term, which implies a primary lesion in villi
(MATHAN et al. 1986).

Details of enterocyte damage are more apparent when 1-um sections
of plastic-embedded tissue are examined by light microscopy or thin sec-
tions are studied in the electron microscope. Damaged enterocytes, with
altered brush border, dilated rough endoplasmic reticulum, loss of
mitochondrial cristae and marked increase in lysosomes, are scattered
throughout the epithelium of the crypt-villus unit. Extrusion of damaged
enterocytes, some with poor staining characteristics and others condensed
and with pyknotic nuclei, takes place all along the crypt-villus unit and
not only at the zone of extrusion at the villus tips (MATHAN et al. 1975).
Epithelial lymphocytes are clustered around these damaged cells. Epithe-
lial lymphocytes are increased both in the villus and in the crypt (ROsS
and MATHAN 1981). The initial enterocyte lesion in patients with short
duration was not associated with an increase in epithelial lymphocytes,
which occurred 3—4 weeks later. The increase in epithelial lymphocytes
appears to be secondary to the loss of barrier function consequent to
enterocyte damage (MARSH et al. 1983). The basement membrane is thick
and fat droplets are present in enterocytes, the basement membrane and
superficial layers of the lamina propria, even after a 10-h fast, indicating a
defect of fat transport. The cellular infiltrate in the lamina propria, lym-
phocytes and plasma cells is also increased.

It has been possible to examine jejunal biopsies from patients with
very short duration of diarrhoea, affected in epidemics of tropical sprue in
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southern India (MATHAN and BAKER 1971). The first lesion, detectable
within 48 h of onset of diarrhoea, was damage to crypt enterocytes
(Fig. 11). At that time surface enterocytes were apparently morphologi-
cally intact although the patient had malabsorption. In vitro culture of
jejunal biopsies, pulse labelled with *H-thymidine, with follow-up of mig-
ration of the label up the villus for up to 48 h, suggested that increased
stem cell turnover and more rapid migration of enterocytes to and loss
from the functional compartment, the villus, were characteristic of the es-
tablished lesion of tropical sprue (MATHAN et al. 1986). These data suggest
that the initial lesion, caused by an as yet unidentified agent, occurs in
crypt enterocytes. The damaged crypt enterocytes (stem cells) give rise to
damaged progeny which migrate and are extruded rapidly from the func-
tional layer in the villi, leading to shortening of the villi. The balance be-
tween the extent of the enterocyte stem cell damage, damaged progeny
enterocyte loss from the functional compartment, and compensatory in-
crease in proliferation of the stem cells explains the short villi and hyper-
trophy of the crypts. It is not yet possible, based on published reports from
other parts of the world, to say whether the crypt lesion which has been
described in tropical sprue in southern India occurs elsewhere.

3.6 Immunoproliferative Small Intestinal Disease

Originally known as the Mediterranean type of lymphoma, and later alpha
heavy chain disease, because of the abnormal monoclonal gammopathy
which many of these patients develop, this disease is now recognised as an
abnormality of the gut-associated lymphoid tissue (ISAACSON 1985) (see
also page 143). In addition to the Mediterranean region and the Middle
East, immunoproliferative small intestinal disease (IPSID) has been re-
ported from several other tropical regions. Histologically three stages in
the evolution of the lymphoma have been described. Infiltration of the
lamina propria by plasma cells without invasion of the crypts occurs in
stage A. In stage B the appearance of a band-like or nodular lymphoid
infiltrate composed of a mixture of lymphocytes, centrocytes and centro-
blasts in the lower part of the lamina propria is the characteristic finding.
Cells from this lymphoid infiltrate may invade and destroy the jejunal
crypts, forming typical lympho-epithelial lesions (ISAACSON and SPENCER
1987). Plasma cells are still the predominant cell in the lamina propria,
although they are few in the infiltrating nodules, which may resemble lym-
phoid follicles. A malignant lymphomatous infiltrate involving the submu-
cosa is characteristic of stage C and plasma cells at this stage are much
less evident. The histological picture can be quite pleomorphic in these
lymphomas, with a predominance of follicle centre-like cells. Since IPSID
affects the upper small intestine diffusely, per oral jejunal biopsies may be
diagnostic (Fig. 12). The demonstration of alpha heavy chains, without
light chains, in tissue sections by immunocytochemistry helps to confirm
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Fig. 12. Jejunal mucosa from a patient with malabsorption. The lamina propria is diffusely
infiltrated with mature plasma cells effacing the crypt architecture. Stage A in IPSID. x 100

the diagnosis in stage A. This is particularly useful as long-term antibiotic
therapy can arrest or revert the disease at this stage.

4 Large Intestine

4.1 Tropical Colonopathy

Conventional histological examination of rectal mucosal biopsies from resi-
dents of tropical countries does not show striking changes similar to those
of tropical enteropathy in the jejunum. However, a detailed study of the
ultrastructural morphology of rectal biopsies at Vellore showed an increase
in lysosomes, electron dense bodies and vesicles in both crypt and surface
colonocytes (Fig. 13). In comparison with biopsies from volunteers in
temperate climates the surface colonocytes were shorter, with short, irregu-
larly grouped microvilli and poor plication of lateral cell membranes indi-
cating immaturity. There were also alterations in goblet cell mucus
granules, a reticulohistiocytic response in the subluminal lamina propria
and evidence of vascular damage. These changes in biopsies from “nor-
mal” subjects in the tropics suggested a response to non-specific damage
(MATHAN and MATHAN 1985 a).

Another striking finding was the wide prevalence of spiral organisms
attached to the apical border of luminal colonocytes (spirochaetosis). In
contrast to temperate zones (see page 249), where spiral organisms are
found in about 2% —3% of biopsies from controls, similar bacteria were
present in 66% of asymptomatic individuals in southern India.
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Fig. 13. Electron micrograph of the luminal cells of rectal mucosa from a control subject. The
microvilli are short and irregular with many spirochetes adherent to the luminal border.
Supranuclear cytoplasm contains many lysosomal structures. X 14000

4.2 Acute Infectious Diarrhoea

Intestinal mucosal biopsies are not part of the regular work-up of acute
infectious diarrhoea. The majority of patients can be diagnosed on clinical
grounds associated with appropriate microbiological investigation. Two
recent developments, the recognition of acute self-limited colitis and the
increasing frequency with which idiopathic inflammatory bowel disease
(IBD) is being diagnosed in tropical countries, make it necessary to define
clearly the rectal mucosal histopathological features of a variety of acute
diarrhoeal diseases.
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4.2.1 Watery Diarrhoea

Infection by enterotoxigenic bacteria [V, cholera, heat labile (LT) and heat
stable (ST) toxin-producing coliforms, entero-adhesive E. coli etc.] is the
classical example of infectious diarrhoea with large watery stools. The
primary site of action of the enterotoxins is in the small intestine and the
large volume of fluid secreted overwhelms the absorptive capacity of the
colon, giving rise to diarrhoea. The architecture of colonocytes is pre-
served in these conditions although evidence of increased water absorption
with oedema of the lamina propria may be present. A lamina propria vas-
cular lesion (see below) may also occur (MATHAN and MATHAN 1985b).

4.2.2 The Dysenteries

It is particularly important to differentiate IBD from the dysenteries, the
result of invasive damage of the colonic mucosa by bacteria and parasites.

4.2.2.1 Bacterial Dysenteries

Histological examination of rectal mucosal biopsies from 37 patients from
whom a pure culture of Shigella was obtained (ANAND et al. 1986) showed
a mixed round cell and polymorphonuclear, or a predominantly round cell,

Fig. 14. Patient with acute colitis due to Shigella infection. There is marked mucus depletion
and focal ulceration with a luminal inflammatory exudate. The lamina propria shows oedema,
multiple focal haemorrhages and increased neutrophil polymorphs, plasma cells and lympho-
cytes. X 100



(9]

M. M. MATHAN and V. I. MATHAN

Fig. 15. a Rectal mucosal biopsy from
a patient with amoebic colitis. The
superficial mucosa shows cell necrosis
and is covered by an exudate with many
neutrophils and trophozoites of En-
tamoeba histolytica. X 650. b Rectal
mucosal biopsy from the edge of an
undermined ulcer in amoebic colitis
with edges covered by necrotic tissue
and acute inflammatory exudate. A few
scattered amoebae are present at the
junction of necrotic tissue and mucosa.
The adjacent mucosa shows marked
mucus depletion. X 100
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infiltrate extending into the muscularis mucosae and submucosa, oedema
of the muscularis mucosa and submucosa, and mild disorganisation of the
crypts. The mucosal abnormalities were maximal in patients from whom
S. dysenteriae was isolated and milder in patients with non-bloody diar-
rhoea (Fig. 14). At colonoscopy the lesions mainly affect the distal colon
(SPEELMAN et al. 1984). Ultrastructural studies (MATHAN and MATHAN
1986) showed colonocyte damage and ulceration due to invasion by shigel-
lae, as well as a lamina propria vascular lesion (see below). Longer dura-
tion of symptoms was associated with features suggesting relative vascular
insufficiency, lymphocyte' activation, eosinophil and mast cell degranula-
tion and the possibility of antibody-mediated colonocyte damage.

Similar features are present in dysentery associated with Salmonella
and Campylobacter infection, but to a lesser extent.

4.2.2.2 Parasitic Dysenteries

Amoebic dysentery is the prototype of the parasitic dysenteries and can
produce lesions in the entire colon and terminal ileum, commonly in the
caecum, rectosigmoid and hepatic flexure (HARRIES 1982). Several types
of gross pathological changes have been described but the histological
diagnosis is facilitated by the detection of Entamoeba histolytica (EH),
which can be differentiated from other amoebae and macrophages by the
characteristic erythrophagocytosis and the round nucleus with a central
karyosome (GILMAN and PRATHAP 1971). In tissue sections PAS and iron
stains help to distinguish EH from tissue macrophages. In early lesions,
which appear as minute superficial ulcers at sigmoidoscopy, many EH may
be present and small superficial ulcers with subjacent acute inflammation
can be seen in tissue sections. The more established lesions are associated
with flask-shaped ulcers with undermined edges and submucosal extension
(Fig. 15). EH are fewer in such lesions (PRATHAP and GILMAN 1970).
Amoebic granulomas may mimic carcinoma of the colon but can be distin-
guished in colonoscopic biopsies (KAUSHIK et al. 1973).

Other parasitic disorders that may give rise to dysenteries are as-
sociated with schistosomiasis and infection by Balantidium coli. Concentric
fibrosis around degenerated schistosome eggs in the submucosa, with
eosinophils, lymphocytes and macrophages, is diagnostic of S. mansoni
and S. japonicum (Fig. 16) (GAMBESCIA et al. 1976; NASH et al. 1982).
B. coli dysentery is rare. Superficial ulcers covered by large saccular
trophozoites, containing red blood cells and other ingested debris with

large kidney-shaped nucleus and numerous cilia, is diagnostic (CASTRO
et al. 1983).
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Fig. 16. Rectal mucosal biopsy from a patient with a rectal stricture. The submucosa shows a
granuloma with concentric fibrosis around degenerating schistosome eggs. X 100

4.2.3 Differentiation of Idiopathic Inflammatory Bowel Disease
from Acute Self-limited Colitis

Acute self-limited colitis is a transient, presumably infectious, colonic in-
flammation presenting usually with the sudden onset of bloody diarrhoea
and recovering in under 1 month. A proportion of patients with Salmonella
and Shigella colitis in tropical countries have symptoms persistent for up
to a month (MATHAN et al. 1984). In the last 10 years IBD has been diag-
nosed in over 150 patients in this centre and the frequency of detection of
new patients is increasing.

Studies from temperate climates suggest that crypt atrophy, distorted
crypt architecture, increased number of round cells and neutrophils in the
lamina propria, a villus surface epithelium, basal lymphoid aggregations,
granulomas and isolated giant cells are helpful in distinguishing IBD from
infective self-limited colitis (DICKINSON et al. 1979; MANDAL et al. 1982;
KUMAR et al. 1982; SurawiCcz and BELIC 1984). Plasmacytosis in the
lamina propria extending to the mucosal base with distortion of the crypt
architecture is also suggested as diagnostic of ulcerative colitis (NOSTRAND
et al. 1987).

In evaluating biopsies from tropical countries these features are useful
but the presence of a mixed infiltrate in the lamina propria even in
S. dysenteriae infections (ANAND et al. 1986) and the altered immune re-
sponse in such populations, with many plasma cells in the lamina propria,
has to be kept in mind (CHOUDARI et al. 1985). The extent and severity of
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Fig. 17. Resin-embedded tissue of rectal mucosa from Shigella colitis. The lamina propria
blood vessel shows total denudation of endothelium in the upper part while the remaining
endothelial cells show swelling. The vascular lumen contains platelet thrombi and many
polymorphs. Marked haemorrhage into the lamina propria is seen with distorted and de-
haemoglobinised red blood cells. Toluidine blue, X 950

the changes associated with acute infective colitis depend on the duration
of illness. Some of the features that help in the differentiation are the mini-
mal amount of architectural distortion and disproportionately increased
oedema and haemorrhage in the lamina propria compared to the extent of
the inflammatory exudate. Epithelial cell regeneration is more rapid, with
increased mitosis and signs of cellular immaturity, than in patients with
ulcerative colitis.

4.2.4 Lamina Propria Vascular Lesion

Focal deep or pericryptal haemorrhage was a striking feature in rectal
mucosal biopsies of an unselected group of adults with acute undifferen-
tiated diarrhoea in southern India (CHOUDARI et al. 1985). The prevalence
of these haemorrhages was unrelated to the pathogen isolated from the
patient but was associated with a vascular lesion with endothelial damage
(Fig. 17). Ultrastructural studies showed that a lesion resembling a local
Shwartzman reaction was present in many of the lamina propria blood ves-
sels (MATHAN and MATHAN 1985b). The prevalence of this lesion corre-
lated well with the clinical severity of illness and not with any aetiological
agent. These findings suggest that bacterial lipopolysaccharide (endotoxin)
may also play a role in the pathogenesis of acute diarrhoea in tropical
countries.
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Fig. 18. a Colonic mucosal biopsy from a patient with segmental colonic tuberculosis. Lamina
propria shows multiple granulomas. X 80. b Granuloma composed of epithelioid cells sur-
rounded by lymphocytes. X 370

4.3 Tuberculosis

The facility with which mucosal samples of the colon, caecum and even
the terminal ileum can be obtained by colonoscopy has made biopsies
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from ulceroconstrictive lesions of the colon and hypertrophic lesions of the
caecum and terminal ileum an important diagnostic aid. The colonoscopic
biopsy diagnosis of a tuberculous lesion helps the early institution of ap-
propriate therapy and avoids unnecessary laparotomies and resections. The
majority of available literature on the pathology of colonic and ileocaecal
tuberculosis is based on the study of resected specimens (CHAWLA et al.
1971; VAIDYA and SODHI 1978; TANDON and PRAKASH 1972). Although
there are isolated reports of cases of colonic tuberculosis diagnosed at col-
onoscopy (FRANKLIN et al. 1979; EHSANNULLAH et al. 1984), diagnosis is
still often made after resection (KNUTSON and AROSENIUS 1984).

In 11 proven cases of ileocaecal tuberculosis, colonoscopy showed de-
formed ileocaecal valves in all and a contracted caecal lumen in ten
(BHARGAVA et al. 1985). Typical granulomas were found in biopsies from
only three and M. tuberculosis was isolated on culture from a further four
patients. However, a non-specific infiltration of the mucosa by inflamma-
tory cells was found in all the patients. Biopsies from a total of 31 patients
with colonic tuberculosis were studied at Vellore between 1980 and 1986.
Nine of these had isolated colonic tuberculosis and 22 ileocaecal tuber-
culosis. The disease was confined to the ileocaecal region alone in only 8
of these 22 patients; in the others it extended to the ascending colon (9
patients) or was associated with segmental involvement in the transverse
or sigmoid colon. Granulomas with or without Langhans type giant cells
were present in biopsies from 21 of the 31 patients while the others had
chronic inflammatory infiltrate without granulomas or caseation (Fig. 18).
Colonoscopic biopsies are small and seldom obtain tissue deep within the
submucosa. A higher yield can be expected if repeated biopsies are done
at the same site to obtain deeper tissue. This technique enabled confirma-
tion of the diagnosis in nearly two-thirds of suspected cases at Vellore.

5 Conclusion

The availability of peroral biopsy instruments for the small intestine and
endoscopic biopsy of stomach, duodenum, colon, caecum and terminal
ileum has made a variety of gastrointestinal mucosal samples available
for histopathological examination. In the tropics interpretation of such
biopsies has to be done in the light of the prevalence of tropical en-
teropathy and colonopathy. In addition to enabling the diagnosis of a vari-
ety of infective and parasitic conditions the examination of such biopsies
by the electron microscope provides valuable clues to the pathogenesis of
the diseases.
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1 Introduction

Our joint experience of primary gut lymphomas is based on studies per-
formed on a series of over 250 cases culled from the files of the Depart-
ments of Histopathology of St. Bartholomew’s and St. Mark’s hospitals,
London, England. We attempt, herein, to provide a practical account of
present understanding of the pathology of gut lymphomas. This is a rapidly
evolving subject and some of our views may be regarded as controversial
at least. We intend our statements on classification to be regarded as ten-
tative because of the incompleteness of understanding of the biology,
pathology, clinical course and optimal treatment of these relatively rare
tumours. However, we believe the line we have taken to be compatible
with the emerging consensus view on a provisional classification of gut
lymphomas.

2 Gut-Associated Lymphoid Tissue

Gut-associated lymphoid tissue, often referred to by the acronym GALT
or MALT (mucosa-associated lymphoid tissue), consists of intra-epithelial
lymphocytes, lymphocytes and plasma cells diffusely distributed in the
lamina propria, and mucosal and submucosal lymphoid nodules distributed
throughout the small and large intestine; the largest lymphoid nodules are
the Peyer’s patches of terminal ileum. In man the normal gastric mucosa is
virtually devoid of lymphoid tissue in childhood and young adulthood, but
mucosal lymphoid nodules develop with age in most individuals either as
part of a natural process or due to chronic gastritis (ISAACSON and
WRIGHT 1987). It is debatable whether Waldeyer’s ring should be consi-
dered as part of MALT or part of the peripheral lymphoid tissue: lym-
phomas of Waldeyer’s ring are associated with gastric lymphomas (REE
et al. 1980), but Waldeyer’s ring also shows features of peripheral lymphoid
tissue (ISAACSON and WRIGHT 1987). In the large bowel and rectum of
man, lymphoid aggregates in mucosa and submucosa almost invariably
have an intimate relationship with the surface epithelium, which has led
to their designation as lympho-epithelial or lymphoglandular complexes
(O’LEARY and SWEENEY 1986). In the normal colon the frequency of lym-
phoglandular complexes increases threefold from the caecum to the rec-
tum and the volume of lymphoid tissue in the rectum led STRINDEL (1935)
to coin the term “rectal tonsil”.

Detailed morphological and immunohistochemical studies of normal
human MALT have revealed similarities to and differences from peripheral
lymphoid tissue (SPENCER et al. 1985a, 1986a). Some of the special fea-
tures of normal MALT appear directly relevant to the understanding of
gut lymphomas. Peyer’s patches have been most intensively studied in
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humans, but are generally regarded as structurally representative of the
other smaller lymphoid nodules in MALT. B cells predominate and are
present from early in the second trimester of foetal development (SPENCER
et al. 1986b). The most obvious component of the human Peyer’s patch is
the B cell follicle consisting of a reactive follicle centre surrounded by a
mantle of small lymphocytes. External to this is a further diffuse B cell
zone variably admixed with macrophages and some T cells. The smaller dis-
tinct T zone containing high endothelial venules is situated between the B
cell follicle and the muscularis mucosae.

The cells in the diffuse B cell zone may be related to nodal monocytoid
B cells (PiRris et al. 1986; SHEIBANI et al. 1986) but differ phenotypically
from mantle zone cells and other cells of peripheral lymphoid tissue apart
from the cells in the splenic marginal zone (SPENCER et al. 1985b). Mantle
zone B cells express both surface IgM and IgD while the surrounding B
cells lack IgD but express IgM or IgA. These extrafollicular B cells are
further distinguished by their size and nuclear morphology: they are larger
than mantle zone cells and contain irregularly shaped heterochromatic
nuclei resembling those of centrocytes and have thus been designated cen-
trocyte-like cells (ISAACSON and SPENCER 1987).

These centrocyte-like cells selectively infiltrate the epithelium covering
the Peyer’s patches or other lymphoid nodules (so-called dome epithelium)
at the sites of M cells (OWEN and JONES 1974; OWEN 1977; BOCKMAN
et al. 1983). M cells are flattened epithelial cells through which antigens,
macromolecules and particulate material pass from the lumen of the gut
into the Peyer’s patch, and which contain the centrocyte-like cells in “hol-
lows” in the cytoplasm, separated from the gut lumen by a thin bridge of
cytoplasm containing electron-lucent vesicles. This intra-epithelial popula-
tion of B cells is not found in the epithelium outside the dome area and
must be distinguished from intra-epithelial T cells, which form the majority
of intra-epithelial lymphocytes in the gut (FERGUSON 1977). Intra-epithe-
lial T cells are distributed throughout the small intestine and, in smaller
numbers, the large intestine. Their numbers increase in certain conditions
such as coeliac disease and lymphocytic gastritis (DIXON et al. 1988). They
are mostly T suppressor cells. Lamina propria T cells are principally of T
helper/inducer phenotype and in the T zones of Peyer’s patches the T
helper/inducer to T suppressor ratio is about 4:1. There is some evidence
(ELSTON et al. 1979) for a homing population of gut-associated T cells.

The precise role of centrocyte-like cells in mucosal immunity is not
known, nor is their place in B cell ontogeny. However, their identical
phenotype and morphological similarity to splenic marginal zone cells
(SPENCER et al. 1985b) could be significant. Little is known about these
splenic cells in man, but in rodents they are known to mount T-indepen-
dent antibody responses and to be particularly effective in dealing with
bacterial carbohydrate (capsular) antigens (KUMARARATNE et al. 1981;
MACLENNAN et al. 1982). These cells appear to belong to a distinct B cell
lineage which, though derived from a circulating precursor, does not recir-
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culate itself. The possibility that centrocyte-like cells and splenic marginal
zone cells in man are indeed part of the same lineage could account for
many of the peculiarities of lymphomas arising in the gut mucosa, particu-
larly the tendency to remain localised to the primary site for a long period.

Another explanation offered previously for this prolonged localisation
of gut lymphomas is the known circulating pattern of MALT lymphocytes
which “home” back to the mucosa (GOUDIE et al. 1974; HALL et al. 1977).
It was suggested that circulating neoplastic gut lymphomatous cells would
“home” to the lymphoma. However, even using sensitive and specific im-
munoglobulin (Ig) gene rearrangement studies on peripheral lymphocytes,
ISAACSON could not find circulating neoplastic cells in patients with gastric
lymphoma (ISAACSON and SPENCER 1987). Also, there is now good evi-
dence that mucosal B cells do not necessarily “home” to their site of origin
(HusBAND and GOWENS 1978; HUSBAND 1982) and therefore one would
expect tumours of MALT to be multiple. As this is not usually the case,
apart from malignant lymphomatous polyposis (see below), the “homing”
of neoplastic recirculating lymphocytes to the gut is not a good explanation
for the prolonged localisation of gut lymphomas.

Most knowledge on the migratory pathways of intestinal lymphoid cells
is based on animal studies and interspecies differences do occur. For exam-
ple in rodents there is evidence that lymphoid cells migrate between differ-
ent types of mucosa (BIENENSTOCK et al. 1978; MONTGOMERY et al. 1983),
while in sheep there is evidence against such a mechanism (SPENCER and
HALL 1984). It is important to bear these differences in mind when ex-
trapolating from animals to man. It has been shown in animals and seems
likely in man that different intestinal lymphoid cell populations are interre-
lated through the migration of cells from one site to another. Accordingly,
lymphoid cells from Peyer’s patches migrate to the lamina propria and
intra-epithelial region of the small intestine. A subset of B lymphocytes
in Peyer’s patches are the precursors of the lamina propria IgA-producing
cells (KAGNOFF 1981). T lymphocytes from Peyer’s patches have been re-
ported to populate the lamina propria and the intra-epithelial region
(KAGNOFF 1981).

After antigen stimulation, lymphocytes in Peyer’s patches divide and
migrate. B and T lymphocytes, activated as a result of antigenic challenge,
leave the Peyer’s patches by efferent lymphatics, pass to the mesenteric
lymph nodes and thence via the thoracic duct to the bloodstream before
returning to the lamina propria and intra-epithelial regions. Most of the
returning lymphoid cells in the lamina propria appear as plasma cells
(GRISCELLI et al. 1969; HALL et al. 1972). The majority of these plasma
cells synthesise dimeric IgA (CRABBE et al. 1968). Some of the IgA enters
the mucosal lymphatics and from there the bloodstream (VAERMAN et al.
1973). The intravascular dimeric IgA is available for uptake and transport
by cells synthesising secretory component at other mucosal sites and in this
way the mucosal surfaces of the body are united by a common immune
system.
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3 Criteria for Diagnosis of a Primary Gut Lymphoma

Lymphomas of the gut are most commonly found in association with sys-
temic malignant lymphoma (HERRMANN et al. 1980). The standard
minimum criteria for acceptance of a gut lymphoma as a primary are laid
out in Table 1. These criteria have been widely accepted and are therefore
very useful when it comes to comparing series in the literature since 1961.
However, newer investigative techniques and improved understanding of
the biology of gut lymphomas may make modificatons of these criteria
necessary. Nowadays, a stricter definition of a primary gut lymphoma
would include, in addition, a normal mediastinal CAT scan and normal
bone marrow examination, but it would seem sensible to us to retain the
standard five criteria as the minimum requirements for inclusion of a case
as a primary. However, not all authors are prepared to be even as strict as
this and include as primary gut lymphomas, any lymhoma which appears
to involve the gut predominantly. Thus, in a histological and immunohis-
tochemical study of 36 cases of primary gastric lymphoma (MOORE and
WRIGHT 1984), eight of the cases had presented with lymphoma elsewhere
(all at other sites of MALT, e.g. lung), but appeared principally to involve
the stomach.

4 Incidence of Primary Gut Lymphomas

As different series use different criteria for the diagnosis of primary gut
lymphomas, it is difficult to compare accurately the incidences of primary
gut lymphoma and secondary involvement of the gut in systemic lym-
phoma. One study indicates that clinically apparent gastrointestinal lym-
phomatous involvement in systemic lymphoma may be present in as many
as 32% of cases and even up to 43% at autopsy (HERRMANN et al. 1980).
In comparison, the same authors found that primary gut lymphoma ac-
counted for only 9% of all cases of lymphoma. Therefore, although this
group used less rigid criteria for the definition of primary gut lymphoma
than we suggest, primary gut lymphoma probably accounts for less than
30% of all cases of gut involvement by lymphoma.

Table 1. Criteria for diagnosis of a primary gut lymphoma
(Dawson et al. 1961)

1. No palpable superficial lymphadenopathy at presentation
2. Chest X-rays show no enlargement of mediastinal nodes
3. Normal white cell count (total and differential)

4. Atlaparotomy the bowel lesion predominates, the only

obviously affected nodes being those immediately related
5. The liver and spleen appear free of tumour
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The problem of failure to follow proper criteria in distinguishing pri-
mary from secondary gut lymphoma, coupled with terminological differ-
ences and diagnostic difficulties, makes it impossible to determine the true
incidence of gut lymphoma nationwide and worldwide. Calculations of the
incidence of gut lymphoma in Western populations have varied from 3%
to 15% of all non-Hodgkin’s lymphomas (SUGARBAKER and CRAVER 1940;
GALL and MALLORY 1942; FREEMAN et al. 1972; BROWN et al. 1975; FuL-
LER et al. 1975; RUDDERS et al. 1978; GREEN et al. 1979).

That there are geographical and ethnic variations in incidence of pri-
mary gut lymphoma is widely recognised. For example, a higher incidence
is said to exist in Middle Eastern countries and in Sephardic Jews than in
European countires and Ashkenazic Jews. In these examples the differ-
ences refer principally to primary lymphoma of the small intestine. How-
ever, it is interesting to compare the incidence of gut lymphoma in Israel
and in the UK. The former is supposed to be a high incidence area and
the latter a low incidence area. In Israel the incidence of lymphoma at all
sites in the gut is approximately 1/100000 per annum (SHANI et al. 1969).
In the Grampian area of Scotland the incidence is approximately 1.6/
100000 per annum (GREEN et al. 1979). Unfortunately no other figures
are available for the indicence of gut lymphoma in the UK, so that it is
not known whether the fairly high frequency in Scotland is representative
of the country as a whole.

Most authors from the Middle East state that the small bowel is the
commonest site within the gut for lymphoma, while in Western populations
the stomach is the commonest site. On this basis lymphoma of the small
bowel may be slighly commoner in the Middle East than elsewhere. The
differences in incidence are not marked and it is probable that the Middle
East is the focus of attention on the part of the medical profession because
of immunoproliferative small intenstinal disease (IPSID, alpha chain dis-
ease, Mediterranean lymphoma) (KHOJASTEH et al. 1983), rather than
because of a particularly high incidence of gut lymphoma. The different
incidences at different sites are further commented on below.

If the estimates for the incidence of gut lymphoma in the UK are of
the order of 1.6/100 000 (GREEN et al. 1979), then a district general hospi-
tal in the UK will see roughly four new cases of gut lymphoma every year.
Approximate figures can be given for the average numbers of cases of gut
lymphoma per year seen in large hospitals on the North American conti-
nent, and these are comparable to the above UK estimates. In North
America such hospitals report between 1.7 and 2.8 cases per year when all
sites in the gut are included. Primary gastric lymphoma occurs at a fre-
quency of between 1 and 2.5 per year, small bowel lymphoma at a fre-
quency between 0.6 and 1.1 per year, and large bowel lymphoma at a fre-
quency between 0.3 and 0.9 per year (ALLEN et al. 1954; NICOLOFF et al.
1963; KAY 1964; WELBORN et al. 1965; JOSEPH and LATTES 1966; STOBBE
et al. 1966; WYCHULIS et al. 1966; BUSH and AsH 1969; LOEHR et al. 1969;
Fu and PERZIN 1972; HOERR et al. 1973).
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5 Sites of Origin in the Gut

5.1 Stomach

There is no doubt that the stomach is the most favoured site for primary
gut lymphomas in Western populations. Estimates range from 50% —60%
of all primary gut lymphomas (AzZOPARDI and MENZIES 1960; LOEHR
et al. 1969; LEWIN et al. 1978). A series from South Africa (KAHN et al.
1972) has only 33% of gastric lymphomas in the total. In that part of the
world the small bowel is the most favoured site within the gut and the
distribution of lymphomas here may be closer to that found in the Middle
East. By combining a large number of cases from different reported series
an overall figure of 61% is reached for the proportion of primary Western
gut lymphoma found in the stomach. A similar calculation from Middle
Eastern populations shows that 38% of primary lymphomas in these coun-
tries are gastric.

As regards the distribution of lymphoma within the stomach, most
authors agree that the pyloric antrum is the commonest site, followed by
the body then the cardia (FRIEDMAN 1959; CONNORS and WISE 1974; Lim
et al. 1977). Some authors have found a higher incidence in the body than
in the antrum (THORBJARNARSON et al. 1956; SALMELA 1968). FRIEDMAN
(1959) found lymphoma to be more common on the greater curve than on
the lesser.

Estimates of the proportion of all gastric malignancy which is formed
by lymphoma have varied from 0.4% in Denmark (JENSEN 1967) and
0.9% in Finland (SALMELA 1968) up to 9% in the USA (HERTZER and
HOERR 1976) and 11.5% in Italy (RILKE et al. 1978; RuUssO et al. 1978).
Most analyses of Western populations give figures in the range of 2% —5%
(THORBJARNARSON et al. 1956; Friedman 1959; KAy 1964; BERG 1969;
LOEHR et al. 1969; CONNORS and WISE 1974).

5.2 Small Bowel

In Western populations the small bowel is the second commonest site for
primary gut lymphomas; most authors give figures in the region of 30%
for the proportion located here. In the Middle East, by way of contrast,
small bowel is the most favoured site of origin, accounting for at least half
of all gut lymphomas in Israel (SHANI et al. 1969), in Iraq (AL-BAHRANI
and BAKIR 1971), in Iran (HAGHIGHI et al. 1971) and in Lebanon (SHAHID
et al. 1975). This increased incidence of small bowel lymphoma may be the
explanation for the supposedly higher overall incidence of gut lymphoma
in these regions. Because other forms of malignancy in the small bowel
are uncommon, lymphoma constitutes between 19% and 50% of all malig-
nancy at this site in Western populations and over 95% of all malignancy
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at this site in the Middle East (AL-BAHRANI and BAKIR 1971; HAGHIGHI
et al. 1971).

The distribution of tumours within the small bowel shows some in-
teresting variations. In Western populations the tumours predominate in
the distal small bowel (LEWIN et al. 1978). Combining figures from several
reported series gives the following distribution: duodenum 8%, jejunum
33%, ileum 59%. Distal predominance is found also in adults in South
Africa (LEWIN et al.1976) and in Israel (SELZER et al. 1979b) when the
tumours are unassociated with malabsorption.

In Middle Eastern countries the ileal predominance is lost in those
cases with a background of malabsorption related to IPSID. Such
“Mediterranean lymphomas” show the following distribution: duodenum
3%, jejunum 31%, ileum 34%, more than one site 32% (NASR et al. 1970;
AL-BAHRANI and BAKIR 1971; AL-SALEEM and AL-BAHRANI 1973;
SHAHID et al. 1975; SELZER et al. 1979 a). In the West there is also a defi-
nite tendency to a more proximal distribution of lymphomas associated
with malabsorption: jejunum 38%, ileum 29%, unspecified site 33%
(BRUNT et al. 1969; HOLMES et al. 1976; BRANDT et al. 1978; SELBY and
GALLAGHER 1979; ISAACSON and WRIGHT 1980).

5.3 Appendix

Since proper criteria for diagnosing primary gut lymphomas were estab-
lished (DAWSON et al. 1961) there have been remarkably few reports of
primary lymphoma of the appendix and none stands up to critical scrutiny.
The three purported cases in the series of GLICK and SOULE (1966) also
showed tumour in caecum which could have been the primary site. Older
reports, reviewed by CLARKE and SIMONDS (1951), suggested a mean age
of 25 years for appendiceal lymphomas (cf. mean of 55 years for other gut
lymphomas), and mostly follicular lymphomas (a rare type anywhere in
the gut). This makes us think that most older reports of follicular lym-
phoma of the appendix are cases of misdiagnosed reactive hyperplasia.

The rarity of appendiceal lymphoma is perhaps surprising in view of
the high concentration of lymphoid tissure in the normal appendix.

5.4 Large Bowel

This is the least common of the three major sites in the gut for the devel-
opment of lymphoma. Only 9% —16% of primary gut lymphomas originate
here, both in Western populations (BERG 1969; LOEHR et al. 1969; NAQVI
et al. 1969; CAMILLERI and DIEBOLD 1972; GREEN et al. 1979) and in Mid-
dle Eastern and South African populations (SHANI et al. 1969; KAHN et al.
1972). Of all colorectal malignancy, lymphoma constitutes between 0.1%
and 1% (ALLEN et al. 1954).
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Fig. 1. Overall incidence related to site
of colorectal lymphomas from review of
literature

The subsite distribution of colonic lymphoma is shown in Fig. 1. The
apparent caecal predominance may in part be spurious, since in the litera-
ture the ileocaecal region is often considered as part of the large bowel.
Some, at least, of the tumours in this category are likely to be intussuscept-
ing bulky tumours originating in the terminal ileum. After the caecum the
rectum is the next commonest site.

6 Age Incidence and Sex Ratio

If all the histological types of primary gut lymphoma and all the sites in
the gut are considered together, the age distribution shows a peak inci-
dence in the sixth decade. There are possibly minor subsidiary peaks in
the third and first decades. In general terms one may state that no age is
exempt from lymphoma of the gut, although it is very rare under the age
of 2 years.

If gut lymphomas are considered by site, the age incidence distribu-
tions are similar for the stomach, small bowel and large bowel in Western
populations. The minor peak of incidence in the first decade is only really
distinguishable in small bowel cases. This is because lymphoma of the gut
in children is very largely confined to the ileum.

In our series and in the literature as a whole the sex ratio of primary
gut lymphomas taken together as a group shows a male predominance
(M:F = 2:1). This overall male predominance in gut lymphomas is
matched by the sex ratios of non-Hodgkin’s lymphomas arising in nodes.
The ratio given above is for adults; in children male predominance is even
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more striking (M:F = 9:1). The reason for the male predominance in lym-
phomas of both gut and of nodes is entirely unexplained.

7 Aetiology and Predisposing Factors

The aetiology and predisposing factors for the vast majority of gut lym-
phomas are quite unknown. The incidence of primary gut lymphomas does
not relate proportionally to the amount of lymphoid tissue normally pre-
sent in the mucosa: the stomach, the commonest site of primary gut lym-
phoma in the West, is normally virtually devoid of lymphoid tissue.

Conditions for which there is good evidence that they predispose to
primary gut lymphomas are coeliac disease, IPSID (alpha chain disease),
ulcerative colitis and to a lesser extent Crohn’s disease, AIDS and other
immunosuppressed states. The topic of pseudolymphoma and its possible
relationship to lymphoma is discussed in Sect. 8.

7.1 Coeliac Disease

Coeliac disease is now accepted as a predisposing factor for several malig-
nancies, but most commonly a lymphoma of the small bowel (SWINSON
et al. 1983). Most such lymphomas are pleomorphic T cell lymphomas (see
Sects. 9.7 and 9.8) currently usally referred to as “enteropathy-associated
T cell lymphomas” (ISAACSON et al. 1985; LOUGHRAN et al. 1986; SALTER
et al. 1986). Until 1985 such lymphomas were widely thought to be of true
histiocytic origin and called malignant histiocytosis of the intestine (ISAAC-
SON and WRIGHT 1978), a term which should now be abandoned. So-called
“ulcerative jejunitis” is now regarded as an early manifestation of en-
teropathy-associated lymphoma (ISAACSON and WRIGHT 1980), in which
the inflammatory reaction to the ulceration and the deceptively benign ap-
pearance of the neoplastic cells combine to make the microscopic diagnosis
of malignancy very difficult. Areas of “ulcerative jejunitis” are commonly
seen adjacent to more obvious lymphoma. Enteropathy-associated lym-
phoma is further discussed below in Sects. 9.7 and 9.8. Malignant lym-
phoma with eosinophilia (SHEPHERD et al. 1987) is a variant of T cell lym-
phoma which shows an association with coeliac disease; it is also discussed
in detail below (Sect. 9.9). Not all lymphomas with associated enteropathy
have been reported to be of T cell phenotype and in one series B cell
tumours predominated (MORGAN et al. 1985).

Though it is now established that coeliac disease and malabsorption
usually precede the development of gut lymphoma by a number of years
(SWINSON et al. 1983), this is not always so. Coeliac disease may be sub-
clinical and may not present until symptoms appear due to the develop-
ment of lymphoma. However, the usual clinical setting heralding the devel-
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opment of lymphoma is for a previously controlled coeliac patient to re-
lapse despite strict adherence to a gluten-free diet.

It is alsovalid to consider the possibility that lymphoma per se can
cause malabsorption. This is most likely if there is extensive mediastinal
node involvement with blockage of the lymphatics. It is interesting that
the first reported association between malabsorption and lymphoma (FAIR-
LEY and MACKIE 1937) noted the presence of retroperitoneal nodes at the
base of the mesentery, but did not mention lymphoma in the bowel! The
likely mechanism of malabsorption in this oft misquoted case was thus lym-
phatic obstruction.

7.2 Immunoproliferative Small Intestinal Disease

This is the currently preferred term for the condition which used to be
known as alpha chain disease. It occurs predominantly but not exclusively
in the Middle East, South Africa being another high incidence area. Its
clinical features are diarrhoea, weight loss, abdominal pain and finger
clubbing. Pathologically it is characterised by a heavy plasmacytic or lym-
phoplasmacytic infiltrate in the mucosa of the upper small intestine and
related mesenteric nodes. In most, if not all, cases these plasma cells
synthesise, without necessarily secreting an abnormal alpha immunoglobu-
lin heavy chain (RAMBAUD et al. 1980). A frankly malignant lymphoma,
so-called Mediterranean lymphoma, often arises in the setting of IPSID
and there has been much debate over whether IPSID is a malignant pro-
liferation ab initio or whether the onset of Mediterranean lymphoma
represents a complication of a benign disorder (KHOJASTEH et al. 1983;
GALIAN et al. 1977). The benign view is supported by the excellent re-
sponse of some cases of uncomplicated IPSID to broad spectrum antibio-
tics (KHOJASTEH et al. 1983; GALIAN et al. 1977; ASSELAH et al. 1983),
while frank Mediterranean lymphoma requires more radical treatment. A
recent study set out to settle this issue by looking for immunoglobulin gene
rearrangements in cases of uncomplicated IPSID and in established
Mediterranean lymphoma; light and heavy chain Ig gene rearrangements
were found in both (SMITH WJ et al. 1987). The authors interpret these
results as indicating that IPSID is neoplastic even in its early stages, but
that the neoplastic cells respond to normal stimuli. The epidemiology of
IPSID, together with reports of specific HLA association (Novis 1979;
NIKBIN et al. 1979), points to a genetic predisposition in this disease,
which when combined with one or more environmental factors leads to
abnormal IgA synthesis and lymphoma.
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Fig. 2. Incidence related to site of color-
cctal lymphomas complicating ulcerative
colitis from review of literature

7.3 Ulcerative Colitis and Crohn’s Disease

Lymphoma is a rare complication of ulcerative colitis. As with adenocarci-
noma, such lymphoma tends to occur in patients with extensive disease
and a long history. Both types of malignancy are more frequently mul-
tifocal when occurring in the context of ulcerative colitis. Approximately
one lymphoma of the large bowel will be seen for every ten carcinomas
complicating ulcerative colitis (RENTON and BLACKSHAW 1976). The dis-
tribution of lymphomas in the large bowel in ulcerative colitis is shown in
Fig. 2. This is obviously different from the distribution of lymphoma in
general in the large bowel (Fig. 1), but similar to the distribution of adeno-
carcinoma in ulcerative colitis, which also shows rectal predominance
(RIDDELL et al. 1978). Most ulcerative colitis related lymphomas in the
literature appear to be high grade (RENTON and BLACKSHAW 1976) and
our recent morphological and immunohistochemical studies on seven cases
confirm this and show all seven to be of B cell phenotype (SHEPHERD
et al. 1989).

There are even fewer reports of lymphoma complicating Crohn’s dis-
ease and all are single case reports. One describes two “reticulum cell sar-
comas” in the small intestine of a patient with a 15-year history of Crohn’s
disease (HUGHES 1955). In two series of small bowel lymphomas, one
patient in each also had Crohn’s disease but details of these two cases are
scanty (NAQVI et al. 1969; BLACKLEDGE et al. 1979). The best documented
case pathologically is that of a malignant lymphoma, immunoblastic with
plasmacytic differentiation, of the colon complicating Crohn’s disease
(KWEE et al. 1985). We have recently studied three cases of lymphoma in
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Crohn’s disease. Immunohistochemical studies on paraffin sections showed
one of these to be of T cell type while the other two were of uncertain
lineage and included large bizarre cells (SHEPHERD et al. 1989). We pre-
sume, as with coeliac disease and ulcerative colitis, that the chronic inflam-
matory cell infiltrate in Crohn’s disease forms the substrate for the devel-
opment of lymphoa. However, all three of our patients had also been
treated with immunomodifying agents such as steroids and azathioprine.

7.4 AIDS

Lymphomas are now well established as a manifestation of AIDS. Most
such lymphomas appear to be of extranodal origin (ZIEGLER et al. 1984).
The commonest sites appear to be the central nervous system, bone mar-
row, skin/mucosa and the gastrointestinal tract (ZIEGLER et al. 1984;
LEVINE et al. 1985). Virtually all of the lymphomas appear to be of B cell
origin and most are high grade. Virtually any site in the gastrointestinal
tract appears to be vulnerable, but most reported cases are in the small
bowel though anorectal lymphomas are being reported with increasing fre-
quency (BURKES et al. 1986; IOACHIM et al. 1987). We are aware of one
case report of Hodgkin’s disease presenting with rectal symptoms in a
homosexual male though it is not clear whether that patient had AIDS
(COONLEY et al. 1984).

7.5 Other Immune Deficiency States

Lymphoma is a well recognised complication in immunosuppressed trans-
plant patients. Although the brain has been the site of most of the lym-
phomas following renal transplantation (SCHNECK and PENN 1971), other
primary sites including the colon are reported (PINKUS et al. 1974; CoG-
GON et al. 1981). The lymphomas developing in this context are usually
high grade.

There are a few reports of localised high grade lymphoma in the bowel
in patients with chronic lymphatic leukaemia (BURMAN and vAN WYK
1956; GIVLER 1968; ARMITAGE et al. 1978). The development of the high
grade tumour in this situation could either represent a second malignancy
in a patient whose immune incompetence predisposes to the development
of further tumours, or represent dedifferentiation of a low grade tumour
into a high grade. In patients with treated Hodgkin’s disease there cer-
tainly is an increased incidence of second malignancies (DORREEN et al.
1986; HENRY et al. 1987). We have seen several cases of primary gut lym-
phoma in patients previously treated for nodal Hodgkin’s disease.
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8 Pseudolymphomas

8.1 Stomach

The term gastric pseudolymphoma in most standard texts is used to de-
scribe a lesion which is considered in the final analysis to be reactive rather
than neoplastic, but which, because of its size, the density of the lym-
phocytic infiltrate and the extent of that infiltrate, has caused a careful
initial consideration of the possibility of neoplasia. The histological feature
which was said to be the most reliable indicator of benignity was the pres-
ence of typical reactive follicles (JACOBS 1963; FARIS and SALTZSTEIN
1964; vAN DEN HEULE et al. 1979) with germinal centres containing centro-
cytes, centroblasts, dendritic reticulum cells and tingible body mac-
rophages, and surrounded by obvious mantle zones. A good reason for
regarding gastric pseudolymphomas as benign appreared to be that they
virtually never recurred or gave further trouble, following removal.

This was the situation until various workers (EIMOTO et al. 1985;
ISAACSON et al. 1986; MYHRE and ISAACSON 1987) by means of their very
elegant immunohistochemical studies convincingly showed monotypic
cell populations in gastric lesions containing obvious reactive follicles.
ISAACSON et al. (1986) argued strongly that the term gastric pseudolym-
phoma should be dropped and that these lesions were essentially low grade
B cell lymphomas. The reasons for lack of recurrence of such lesions are
suggested to be (a) that they are usually excised in the specimen on which
the diagnosis is based (b) that most unequivocal B cell lymphomas of the
stomach characteristically remain localised for long periods and
“pseudolymphomas” represent the most benign end of the spectrum, and
(c) that the reason for this long localisation period is that these tumours
are derived from “centrocyte-like cells” which are derived from a special
subset of non-recirculating B lymphocytes (SPENCER et al. 1985D).

Our opinion, based on the present evidence and our own experience,
is that many of the cases diagnosed previously by us and reported in the
literature as pseudolymphomas, are in fact probably low grade B cell lym-
phomas. However, a lymphoma does have to start somewhere and as there
is virtually no lymphoid tissue present in the normal stomach it seems
likely that most gastric lymphomas must evolve in the setting of a reactive
lymphoid infiltrate. Lymphomas of the salivary glands and thyroid develop
from such reactive infiltrates (SCHMID et al. 1982; ANSCOMBE and WRIGHT
1985). Any florid reactive lymphoid infiltrate in the gastric mucosa could
on this basis be regarded as a potentially premalignant lesion. From a prac-
tical point of view, therefore, it would seem to us sensible to regard with
suspicion all very dense gastric lymphoid infiltrates which fail to respond
to medical treatment for chronic gastritis. Surgery, as for overt gastric lym-
phoma, should then be seriously considered.
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8.2 Small Bowel

The term pseudolymphoma is much less often applied to lesions of the
small bowel. Most of these were considered entirely benign, but recently
some evidence has emerged to suggest that one type may predispose to
malignancy (MATUCHANSKY et al. 1985). This is the generalised reactive
hyperplasia of small bowel lymphoid tissue (“nodular lymphoid
hyperplasia”) resulting in benign lymphoid polyposis which may be asso-
ciated with hypogammaglobulinaemia (HERMANS et al. 1966; ADJUKIE-
wiCz et al. 1972). The imimediate differential diagnosis of benign lymphoid
polyposis is from malignant lymphomatous polyposis (see below), but
microscopically malignant lymphomatous polyposis is a diffuse infiltrate of
centrocytic cells while benign lymphoid polyposis is a follicular
hyperplasia. However, the report of MATUCHANSKY et al. (1985) in which
three patients with benign lymphoid polyposis developed malignant lym-
phoma, suggests that there must be some increased expectation of lym-
phoma in such patients.

In children and young adults reactive hyperplasia of the lymphoid tis-
sue of Peyer’s patches can produce a localised tumefaction with the gross
appearances of a malignant lymphoid tumour (MORSON and DAWSON
1979). Microscopically this shows a florid follicular hyperplasis, and does
not apparently predispose to malignancy.

8.3 Large Bowel

The lesion referred to as a pseudolymphoma of the large bowel is also a
localised hyperplastic tumefaction of lymphoid tissue, most often called a
benign lymphoid polyp. Benign lymphoid polyps of the rectum are fairly
common and several large series have been published, some with more
than a hundred cases (HAYES and BURR 1952; CORNES et al. 1961). His-
tologically benign lymphoid polyps of the rectum consist of a mass of reac-
tive lymphoid tissue showing follicular hyperplasia and covered by intact
mucosa. They occupy an expanded submucosa but there is often a mucosal
component in addition and sometimes deeper penetration into the mus-
cularis propria is seen. Benign lymphoid polyps are not the precursors of
malignant lymphomatous polyposis (LI 1948). Provided the whole polyp is
removed there should be no possibility of confusing these two diagnoses,
but if only a small superficial biopsy is taken then diagnosis is usually im-
possible; such a practice must be condemned as unhelpful.
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9 Histopathological Classification

Whatever classification is used, it is now widely accepted that the inci-
dences of the various types of lymphoma differ markedly in series of pri-
mary nodal and primary gut tumours. Hodgkin’s disease constitutes about
45% of nodal lymphomas. The incidence of Hodgkin’s disease amongst gas-
tric lymphomas is quoted as being between 5% and 10% in the USA
(LOEHR et al. 1969; NAQvVI et al. 1969), Finland (SALMELA 1968), and
Israel (SHANI et al. 1969). Amongst gut lymphomas as a whole LEWIN
et al. (1978) found 1.7% to be Hodgkin’s disease, while ISAACSON et al.
(1979) found an incidence of 1%. Some series, including our own, contain
no examples of Hodgkin’s disease (Fu and PERZIN 1972; HENRY and FAR-
RER-BROWN 1977; Selzer et al. 1979 a). The reason why Hodgkin’s disease
of the gut should be so uncommon is not clear. There is still argument over
the histogenesis of Hodgkin’s disease, but currently a favoured view is that
the cell of origin is an activated lymphocyte more often T cell than B cell
(DREXLER et al. 1988). If Hodgkin’s disease does usually evolve from a
particular type of activated T cell, the very low incidence of primary
Hodgkin’s disease in the gut may partly reflect the low incidence of pri-
mary gut T cell lymphomas (see below).

There is still no generally accepted agreement on the subject of the
classification of nodal non-Hodgkin’s lymphomas, which have been much
more intensively studied than gut tumours. This lack of agreement reflects
our imperfect understanding of the precise histogenesis and biology of
many of these tumours, and difficulties and differences in the interpreta-
tion of fine cytological and architectural detail in paraffin sections. Ideas
on histogenesis based on technically improved and more widely applied
immunohistochemical methods and the application of molecular biological
techniques are currently evolving rapidly with regard to both nodal
(STANSFELD et al. 1988) and gut lymphomas (GRODY et al. 1985; ISAAC-
SON et al. 1985, 1986; MORGAN et al. 1985; MYHRE and ISAACSON 1987;
MOUBAYED et al. 1987). Each new advance seems to emphasise differ-
ences in types and incidences of nodal and gut lymphomas. In nodes,
although B cell tumours still predominate, T cell tumours are being recog-
nised with increasing frequency and a logical and comprehensive scheme
of classification of nodal T cell lymphomas has been recently proposed by
the Kiel group (SucCHI et al. 1987) and related to an updated Kiel classifi-
cation of B cell tumours (STANSFELD et al. 1988). In the gut, apart from
the lymphomas complicating coeliac disease (ISAACSON et al. 198S;
SHEPHERD et al. 1987), T cell lymphomas appear to be rare and the vast
majority of gut lymphomas appear to be of B cell origin (GRODY et al.
1985; ISAACSON et al. 1986; ISAACSON and SPENCER 1987; MYHRE and
ISAACSON 1987; SHEPHERD et al. 1988).

The majority of B cell tumours arising in the gut are currently
suggested to be derived from non-recirculating centrocyte-like cells (vide
supra) (SPENCER et al. 1985 b; ISAACSON et al. 1986, 1987; ISAACSON and
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Table 2. Proposed classification of primary gut lymphomas

B cell

T cell

Low grade  Polymorphic B cell®

(predominantly small cell)

Mediterranean lymphoma
(also known as IPSID®)

Centrocytic lymphoma
(also known as malignant
lymphomatous polyposis)
Others including:
Plasmacytoma®
Centroblastic-centrocytic
follicular®

High grade  Polymorphic B cell*

(with prominent large cell

component)

Burkitt-type lymphoma®

Others including:
Pure centroblastic®

Small cell pleomorphic
(+/— enteropathy)

Others including
epitheliotropic

Medium/large cell
pleomorphic

(+/— enteropathy

—/— tissue eosinophilia)

Others including:
Pure immunoblastic®

Pure immunoblastic® Large cell anaplastic®

Unclassified Unclassified

* “Polymorphic™ as it is composed of a mixed population of small
lymphocytes, centrocyte — like cells, lymphoplasmacytoid cells,
plasma cells, centroblasts and immunoblasts in variable propor-
tions. More than 20% blast type (large) cells indicates high grade.

" Immunoproliferative small intestinal disease.

“ Such classical Kiel types appear to be rare in the gut.

4 Formerly B lymphoblastic.

¢ Rarely the large cell anaplastic lymphoma may be of a B cell
lineage.

SPENCER 1987; ISAACSON and WRIGHT 1987; MYHRE and ISAACSON 1987).
Such tumours have been variously labelled as tumours of centrocyte-like
cells, maltomas, low grade B cell tumours of MALT, or simply primary
gastric lymphomas. None of these names is ideal: most tumours are com-
posed of a polymorphic population of cells many of which are morpholog-
ically unlike centrocytes; “maltoma” and “low grade B cell tumour of
MALT?” strictly embrace other distinct tumours of MALT, e.g. centrocytic
lymphoma; and “primary gastric lymphoma” also embraces a number of
types of tumour. Furthermore, knowledge of the physiology of centrocyte-
like cells is based on animal studies and, as noted previously, there are
interspecies differences. Though the idea is attractive, and the experimen-
tal work of ISAACSON is very persuasive, we think it still premature to as-
sume that all such tumours are centrocyte-like cell derived, and therefore
opted in our most recent study, as explained below, for the less committal
term of “polymorphic B cell lymphoma”.
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We have ourselves previously attempted to classify gut lymphomas
according to conventional Kiel criteria (LEVISON and SHEPHERD 1986), as
have others (ISAACSON et al. 1979; vAN DEN HEULE et al. 1979; MOORE
and WRIGHT 1984; MORGAN et al. 1985). In 1987 in the course of a review
of 45 primary colorectal lymphomas (SHEPHERD et al. 1988), three inde-
pendent observers, including two of the presend authors (D.A.L. and
P.A.H.) found that, apart from diffuse centrocytic lymphomas, there was
no consistent interobserver agreement with regard to different Kiel classes.
This was because of the marked polymorphism of the tumour cell popula-
tion. There was consistent observer agreement on the grade of such
tumours using 20% of blast cells as the cut-off point between high grade
and low grade tumours. We therefore classified these tumours, which were
all of B cell phenotype, into three main groups; centrocytic lymphomas
(malignant lymphomatous polyposis), low grade polymorphic B cell lym-
phomas, and high grade polymorphic B cell lymphomas.

We believe from our experience at other sites in the gut that polymor-
phic B cell tumours are the predominant type of primary gut lymphoma,
but that one does see occasional examples, other than Burkitt-type and
centrocytic, of classic Kiel types of lymphoma. One also sees tumours
which are very difficult to classify. In the light of this evolving experience,
and of the evolving ideas in the literature based mainly on the work of
ISAACSON and co-workers, we suggest that gut lymphomas might currently
be most usefully classified according to the scheme outlined in Table 2.
This scheme attempts to incorporate terms currently in use, and follows
the pattern of the updated Kiel classification for nodal lymphomas with
major divisions into B and T cell types and high and low grade (STANSFELD
et al. 1988). Our polymorphic B cell tumours correspond closely to the
tumours of centrocytic-like cells of ISAACSON and our reasons for prefer-
ring our terminology are explained above. The distinctive macroscopic,
microscopic and behavioural characteristics of each of these tumours is
now described.

9.1 Polymorphic B Cell Lymphoma

The reasons for adopting this terminology are outlined above. This entity
corresponds closely to the tumour variously referred to by ISAACSON and
co-workers as a “tumour of centrocytic-like cells”, “maltoma” or “primary
B cell gastric lymphoma” (ISAACSON et al. 1986; ISAACSON and SPENCER
1987; IsAACSON and WRIGHT 1987; MYHRE and ISAACSON 1987). It shows
variable but often marked cytological polymorphism and is composed of a
mixed population of B cells: small lymphocytes, centrocyte-like cells,
plasma cells, plasmacytoid cells, centroblasts and immunoblasts (Fig. 3,
4). Tt exhibits a spectrum of grade in terms of the proportion of blast cells
present (Fig. 3, 4). In our study of colorectal lymphomas we found that
high grade tumours (with more than 20% blast cells) had a significantly
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Fig. 3. Low grade polymorphic B cell lymphoma of stomach with partial destruction of a
gland (lympho-epithelial lesion). The infiltrate is composed of small centrocytic-like cells and
some plasma cells. HE. X 625

Fig. 4. High grade polymorphic B cell lymphoma of jejunum showing mainly blast-type cells
and several mitoses. HE, X 625
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poorer prognosis than low grade tumours (SHEPHERD et al. 1988). Low
grade tumours also tend to contain more, and more obvious, follicles and
most of these are clearly reactive on both morphological and immunohis-
tochemical grounds. The presence of such reactive follicles has, in the past,
been erroneously interpreted as indicating that the whole lesion was reac-
tive and spawned the term pseudolymphoma (discussed above), but im-
munohistochemical evidence of monotypic B cells around such reactive
follicles (ISAACSON and SPENCER 1987), and the gradual invasion and
effacement of follicles by these monotypic B cells, proves that reactive fol-
licles can be a component of B cell gut lymphomas. We are sure that we
have underdiagnosed low grade polymorphic B cell lymphomas in the past
(calling them simply reactive, or pseudolymphomas), but as the diagnosis
was usually based on a surgically resected specimen, the patient had usu-
ally already had the appropriate treatment.

Another characteristic though not invariable microscopic feature of
these tumours is the lympho-epithelial lesion in which centrocyte-like cells
invade and damage crypt epithelium (Fig. 3). This lesion is not present in
our experience in reactive infiltrates, nor in centrocytic lymphomas. It has
to be distinguished from the ubiquitous normal presence of intra-epithlelial
T lymphocytes, increased numbers of intra-epithelial T lymphocytes in
coeliac disease and certain forms of chronic gastritis (DIXON et al. 1988),
and very rare “epitheliotropic” T cell lymphomas of the gut, of which we
have only seen a single example. These distinctions can be made most
objectively by the use of B and T cell markers which work on paraffin sec-
tions (see below). The epitheliotropism of neoplastic centrocyte-like B cells
seems to mimic the normal behaviour of centrocyte-like cells over Peyer’s
patches. Lympho-epithelial besions are more often seen with low grade
than high grade polymorphic B cell tumours.

Plasma cells are a prominent feature of a proportion of polymorphic B
cell lymphomas. Unless the plasma cells are cytologically atypical, their
neoplastic nature can only be inferred by the immunohistochemical detec-
tion of light chain restriction in the cell cytoplasm. Characteristically, the
plasma cell infiltrate is most prominent towards the luminal aspect of the
mucosa and merges with the underlying more polymorphic infiltrate. The
plasma cells do not take part in lympho-epithelial lesions, and they are
usually scanty or absent in the invasive part of the tumour.

Low grade polymorphic B cell lymphomas tend to be well defined pro-
tuberant growths, but often show deep invasion of the bowel wall. Most
are single growths; occasionally they are multiple, but with the tumours
confined to the same or adjacent parts of the bowel (Fig. 5). High grade
polymorphic B cell lymphomas are more often larger, strictured, ulcerating
lesions with involvement of long segments of the bowel (Fig. 6). Fissuring
ulceration is not uncommon in the high grade tumours and is the basis of
the not insignificant incidence of associated perforation.

When low grade polymorphic B cell lymphomas metastasise to adja-
cent lymph nodes they initially produce a highly distinctive growth pattern
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Fig. 5. Low grade polymorphic B cell lymphoma of ascending colon. Two well defined pro-
tuberant tumours

Fig. 6. High grade polymorphic B cell lymphoma of rectum. A typically large, ulcerated
tumour

(IsAACSON and SPENCER 1987). The tumour cells form an interfollicular
infiltrate external to the follicle mantle and this may suggest a T zone lym-
phoma to the inexperienced. As the follicles are replaced, a nodular or
diffuse pattern of nodal involvement results. When high grade polymorphic
B cell lymphomas metastasise to nodes they commonly produce discrete
foci of tumour in the nodes in a similar manner to carcinomatous deposits
(another potential pitfall for the unwary).

Immunohistichemically, provided a panel of B cell markers is used, the
B cell nature of such polymorphic tumours can be confirmed in almost all
cases in paraffin sections. We have found one or more of the currently
available B cell markers to be positive in tumour cells in all suspected
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cases from which we hae adequate material. Antibodies such as MT1 and
UCHLI1 will almost invariably show the presence of admixed ractive T
cells, and macrophage markers such as lysosyme and Mac 400 will show
associated macrophages (SHEPHERD et al. 1988; HALL et al. 1988a). In
frozen sections the tumour cells in polymorphic B cell lymphomas are CDS
negative (cf. centrocytic lymphoma where the cells are CDS5 positive). We
were surprised by the results of staining with MT2 in our polymorphic B
cell lymphomas of colon and rectum. Most of our low grade polymorphic
B cell tumours stained positively with this reagent while most of the high
grade tumours were negative. Survival analysis showed that patients with
MT?2 positive tumours did significantly better than those with MT2 nega-
tive tumours. Similar observations have been made in nodal B cell lym-
phoma (HALL, unpublished observations).

The mainstay of treatment is surgical removal of the tumour. Adjuvant
radiotherapy and chemotherapy have not been properly assessed for these
tumours. We applied a modified Dukes’ staging to these tumours in the
colorectum and found trends towards better survival in stages A and B
compared to C (SHEPHERD et al. 1988). We also found statistically signifi-
cantly better survival for low grade polymorphic B cell tumours compared
with high grade. The survival of patients with high grade polymorphic
B cell lymphoma was similar to that of patients with malignant lymphoma-
tous polyposis.

9.2 Mediterranean Lymphoma

Aspects of the epidemiology of this condition and its relationship to ISPID
(alpha chain disease) have been discussed in Sect. 7.2. It is a small intesti-
nal disease that may occur at any age but tends to affect young adults. The
clinical presentation is usually that of malabsorption not due to gluten
sensitivity. Abdominal pain, weight loss and finger clubbing are often addi-
tional features. Diarrhoea or signs of small bowel obstruction may then
develop or may be the initial presenting features (ISAACSON 1985).

The macroscopic features are also variable. In most cases there is dif-
fuse, even thickening of the upper small intestine together with enlarged
mesenteric lymph nodes. Localised, sometimes multiple tumours may be
present and gastric involvement is not uncommon. The histological fea-
tures are characteristic and have been divided into three stages (ISAACSON
1985): stage A with diffuse plasma cell infiltration of the lamina propria
but little or no invasion of crypt epithelium (Fig. 7a); stage B with a nodu-
lar or band-like infiltrate deep in the lamina propria below the plasma cells
and composed of a mixture of B lymphocytes (morphologically small lym-
phocytes, centrocyte-like and centroblast-like cells) (lympho-epithelial le-
sions are present at this stage); and stage C with the mixed lymphomatous
infiltrate predominating and less noticeable plasma cells dispersed through
the tumour. Sometimes the infiltrate at stage C contains many immunob-
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a b

Fig. 7a,b. Jejunal biopsies from a patient with IPSID. Biopsy (a), done 3 years before (b),
shows a monotonous plasmacytic infiltrate in the lamina propria; b shows more obviously
cytologically malignant b lymphoid cells in the base of an ulcer. HE, X 400 (a). x 625 (b)

Fig. 8. Mediastinal node from a patient with IPSID at a frankly lymphomatous stage with a
diffuse neoplastic interfollicular infiltrate surrounding two surviving follicles. HE, x 100
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Fig. 9. Higher power of part of the ficld in Fig. 8 showing a polymorphic B cell infiltrate. The
pattern of infiltration shown in Fig. 8 and the cytological components shown in Fig. 9 arc
typical of a low grade polymorphic B cell lymphoma, and suggest that IPSID is a variant of
this ncoplasm. HE, X 625

lasts and the histological picture is markedly polymorphic (Fig. 7b). Lym-
pho-epithelial lesions are also present at this stage. The tumour is thus a
polymorphic B cell lymphoma and when it involves nodes the pattern of
involvement and cytological appearances are those of a polymorphic B cell
lymphoma (see Sect. 9.1 and also Fig. 8 and 9). It seems most logical to
regard Mediterranean lymphoma as a subgroup of polymorphic B cell lym-
phoma with a peculiar natural history, geographical and anatomical dis-
tribution.

Cytoplasmic alpha chain can be consistently demonstrated in the
plasma cells in such tumours, but not in the more obvious tumour cells.
Monotypic light chains were said to be present only in tumour cells and
not in the plasma cells until ISAACSON and PRICE (1985) recently demon-
strated the same monotypic light chains in both the plasma cells and other
tumour cells of some cases. This evidence and the more recent gene rear-
rangement studies (SMITH WJ et al. 1987) have indicated that the plasma
cells and the other tumour cells are of the same monoclonal origin. The
absence of immunohistochemically detectable light chains from some cases
means that in such cases monotypia is not demonstrable by this technique.

Spread of Mediterranean lymphoma outside the abdominal cavity is
rare until the terminal stages of the disease, but surgery is not always effec-
tive because of the characteristically extensive involvement of the bowel.
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Fig. 10. Malignant lymphomatous polyposis (centrocytic lymphoma) of colon

Radiotherapy and chemotherapy have been tried. The unique feature of
this disease is the long-term remissions which may be induced by broad
spectrum antibiotics in its early stages.

9.3 Centrocytic Lymphoma

In our experience of primary gut lymphomas, this type is the basis of the
lesion known in the literature as multiple or malignant lymphomatous
polyposis (BLACKSHAW 1980; ISAACSON et al. 1984). Most older reports
suggest that any lymphoma, including Hodgkin’s disease, may be the basis
of malignant lymphomatous polyposis. This mistaken view arose for two
reasons: first, centrocytic lymphomas were only recognised as a distinct
entity in relatively recent times (LENNERT 1978); secondly, multinuclear
macrophages in this condition have sometimes been interpreted as Reed-
Sternberg cells. The first decription of malignant lymphomatous polyposis
is attributed to Briquet and appears, accompanied by illustrations in
Cruveilhier’s Atlas (1835—1842). Here it is entitled “Maladies des follicles
de l'eestomac, du duodenum, de lintestin grele et du gros intestin” — an
informative but somewhat cumbersome terminology.

In our series, this lymphoma accounts for about 15% of all primary
gut lymphomas. As with most lymphomas, it is a tumour of adults; our
age range is 45—75, with a mean age of 55. It hardly ever presents with
perforation (never in our series), due to the usually superficial infiltrate
involving only mucosa and submucosa, often without ulceration. The sup-
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Fig. 11. Malignant lymphomatous polyposis (centrocytic lymphoma) of small bowel showing
the dense infiltrate characteristically confined to mucosa and submucosa. The insert shows that
the infiltrate is composed virtually entirely of centrocytes. HE, X 50. Insert, X 625

erficial location of the infiltrate also accounts for the polypoid (Fig. 10) or
sometimes convoluted cerebriform appearance of the mucosa. In our ex-
perience virtually all purely centrocytic lymphomas are multiple, and ap-
parently isolated involvement of a single part of the gut such as the colon
or even a segment such as the rectum should be regarded with suspicion
since there is usually more disease beyond the limits of clinical detection.
Malignant lymphomatous polyposis therefore forms the exception to the
rule that the principal treatment of gut lymphomas is surgical. The only
hope of control of this disease lies with chemotherapy (Richards 1986).
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Eventually in most cases, despite the contrary view expressed in earlier
reports (CORNES 1961; SHEAHAN et al. 1971), a centrocytic leukaemia and
peripheral lymphadenopathy develop (DAVIES et al. 1970; HALKIN et al.
1973; FROMKE and WEBER 1974; BLACKSHAW 1980). The lymph nodes
show a characteristically diffuse infiltrate of centrocytes. The prognosis is
generally poor; CORNES (1961) states that most patients with malignant
lymphomatous polposis are dead within 2—3 years. BLACKSHAW (1980)
found a median survival of the order of 18 months. Our 11 large bowel
cases represent the largest published series to date and showed a median
survival of 2 years (SHEPHERD et al. 1988).

Histologically, once the predominant cell has been identified as a cen-
trocyte, the diagnosis of centrocytic lymphoma is relatively straightfor-
ward. The tumour is composed of a monomorphic infiltrate of small or
large centrocytes (Fig. 11). These cells resemble the centrocytes (cleaved
cells) of the germinal centre of the lymphoid follicle. An admixture of in-
flammatory cells, apart sometimes from large macrophages, is not usually
seen in this lymphoma, as ulceration is a rare event. The infiltrate is usu-
ally strictly confined to submucosa and mucosa, is diffuse or nodular, but
does not display a true follicular pattern (Fig. 11).

The tumour cells often show a very striking mitotic rate. As may be
seen in nodal centrocytic lymphomas, bundles and strands of hyalinised
collagen are a common feature. Lympho-epithelial lesions (see Sect. 9.1)
are not a feature of pure centrocytic lymphomas. In paraffin sections the
cells of centrocytic lymphomas react with most B cell paraffin markers. In
frozen sections the cells of this tumour express Leu 1 (CDS) (ISAACSON
et al. 1984) in contrast to the cells of polymorphic B cell lymphomas,
which are negative for this marker (ISAACSON et al. 1986).

9.4 Follicular Centroblastic/Centrocytic Lymphoma

In most series of nodal lymphomas this is the commonest non-Hodgkin’s
lymphoma and that is certainly our experience. In the gut true primary
centroblastic/centrocytic follicular lymphomas are very rare. They have to
be carefully distinguished from low grade polymorphic B cell lymphomas
with reactive and overrun follices (see above) and also from florid reactive
hyperplasia. The criteria for distinguishing between reactive and neoplastic
follicles in the gut are the same as in nodes and the distinction, though
usually easy, can be very difficult. It is generally safe to assume that if
there are reactive follicles present in a gut lesion, then it is not a follicular
lymphoma.

The very few cases of probable primary follicular lymphomas of the
gut which we have seen also had mediastinal node involvement. One could
argue that even they represent secondary gut involvement by primary
nodal lymphoma. The literature on primary follicular lymphomas of the
gut is too confused to allow any firm conclusions to be drawn on treatment
and prognosis.
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9.5 Burkitt-Type Lymphoma

As a primary gastrointestinal lymphoma, Burkitt-type lymphoma, for-
merly B lymphoblastic lymphoma, is classically seen in the ileocaecal
region in children (BLACKSHAW 1980). However, we have observed several
examples elsewhere in the small bowel, stomach and large bowel of adults.
This tumour is often advanced at presentation, with extensive infiltration
through all layers of the bowel wall. However, unlike high grade polymor-
phic B cell lymphoma, Burkitt-type lymphoma is remarkably non-destruc-
tive. Fissuring ulceration and perforation are not features. Indeed the
lymphoma, although deeply invading and widely permeating, shows little
destruction of the muscularis propria (BLACKSHAW 1980). Another pecu-
liarity of this tumour is that it seldom invades mesenteric lymph nodes,
which may be seen uninvolved, although surrounded by infiltrating tumour
cells. Even after radical surgery, recurrence is common and early wide-
spread dissemination, especially within the peritoneal cavity, is another
problem. Adjuvant chemotherapy should always be given.

The histological appearances of this tumour are characteristic. The
tumour is composed of monotonous sheets of medium sized blast cells with
little cytoplasm and a nucleus containing rather coarse chromatin with
several inconspicuous nucleoli. The cells have a B phenotype. The very
rapid cell turnover is reflected in the high mitotic index, wide areas of
necrosis and the presence of apoptotic bodies. There may be plentiful reac-
tive histiocytes containing these apoptotic bodies, and the liberal distri-
bution of these cells gives the tumour its characteristic, although not uni-
versal, starry sky appearance.

9.6 Pure Centroblastic and Immunoblastic Lymphomas

We now regard centroblastic and B immunoblastic lymphomas as ex-
tremely rare gut primaries. We find it very difficult to pick out from our
series, tumours which are composed of pure populations of either centro-
blasts or B immunoblasts. Most tumours containing large numbers of cen-
troblasts and/or B immunoblasts we now classify as high grade polymor-
phic B cell lymphomas (see Sect. 9.1). However, should the reader prefer
to regard such tumours as centroblastic or B immunoblastic lymphomas
then the remarks above concerning behaviour, presentation, spread, treat-
ment and prognosis of high grade polymorphic B cell lymphomas can also
be applied to these lymphomas.

That T immunoblastic lymphomas occur in the gut is now indisputable:
large cell pleomorphic T cell lymphomas are essentially T immunoblastic
tumours. T immunoblastic lymphomas, however, apart from the setting of
coeliac disease, are relatively rare gut primaries, but do occur (MOUBAYED
et al. 1987; SHEPHERD et al. 1987).
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9.7 T Cell Lymphomas

At the time of writing there has been no published systematic classification
of primary T cell lymphomas of the gut. It is only recently that such a clas-
sificaton has been proposed for T cell lymphomas of nodes (SUCHI et al.
1987; STANSFELD et al. 1988). Descriptive terms have been applied to
groups of gut T cell lymphomas, e.g. enteropathy-associated T cell lym-
phoma (O’FARRELLY etal. 1986) and malignant lymphoma with
eosinophilia (SHEPHERD et al. 1987), and such terms are in current usage.
Our proposed classification of gut T cell lymphomas (Table 2) attempts to
incorporate such terms within a framework which is in line with current
Kiel nomenclature, the published literature and our own experience.

It is generally agreed that enteropathy-associated T cell lymphomas
exhibit a wide range of tumour cell appearance (ISAACSON and WRIGHT
1980), from small pleomorphic to large pleomorphic cells, though in most
cases medium to large cells predominate. Also we have certainly seen
tumours morphologically identical to enteropathy-associated T cell lym-
phomas, but outwith the context of coeliac disease (enteropathy). It there-
fore seems sensible to us to employ Kiel terms such as small/medium/large
cell pleomorphic T cell and to indicate whether or not such tumours are
associated with enteropathy. Our own experience of primary T cell lym-
phomas of gut comprises over 50 cases of pleomorphic T cell lymphoma,
about half of which are enteropathy (coeliac disease) associated, and in-
cluding 28 cases of malignant lymphoma with eosinophilia (SHEPHERD
et al. 1987), eight of which are coeliac associated. We have also seen one
small cell T cell tumour which showed very marked epitheliotropism, and
one large cell anaplastic T cell lymphoma associated with Crohn’s disease
(SHEPHERD et al. 1989). The vast majority of our T cell lymphomas are in
small bowel, but we have seen occasional examples in stomach, as have
others (MOUBAYED et al. 1987), and colon. Pleomorphic T cell lymphoma
and its subgroup malignant lymphoma with eosinophilia are considered in
more detail below (Sects. 9.8 and 9.9).

9.8 Pleomorphic T Cell Lymphoma

We favour this term to “enteropathy-associated T cell lymphoma” (ISAAC-
SON et al. 1985; LOUGHRAN et al. 1986; O’FARRELLY et al. 1986) as this
tumour is not exclusively related to coeliac disease. Until 1985 it was
widely known as malignant histiocytosis of the intestine (ISAACSON and
WRIGHT 1978, 1980) in the mistaken belief that the tumour cells were true
histiocytes, but there is now convincing evidence that it is a T cell tumour
(ISAACSON et al. 1985; SALTER et al. 1986). the relationship between this
tumour, coeliac disease and ulcerative jejunitis is discussed in Sect. 7.1.
Recent studies have indicated that there are immunophenotypic
similarities between normal T lymphocytes that are found in association
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Fig. 12. A non-enteropathy-associated pleomorphic T cell lymphoma of jejunum. Large neo-
plastic pleomorphic T cells are scattered amongst small inflammatory lymphoid cells. The
appearances are indistinguishable from enteropathy-associated pleomorphic T cell lymphoma.
HE, x 625

with the surface epithelium and the neoplastic cells in enteropathy-as-
sociated pleomorphic T cell lymphomas (ISAACSON et al. 1987).

This tumour occurs particularly in the fifth to seventh decades with an
equal incidence in males and females. Presenting features include return
of steatorrhoea in a previous responder to a gluten-free diet, weight loss,
abdominal pain and diarrhoea. Pyrexia, finger clubbing and an ichthyotic
skin rash are sometimes seen (HODGES et al. 1979). Perforation of the
tumour with peritonitis is common and this may recur following surgery.
Some cases present with peripheral lymphadenopathy due to disseminated
tumour.

Macroscopic appearances are variable. The tumour may occur in any
part of the small intestine, but is most common in the jejunum. It is often
multifocal, appearing as multiple ulcers or strictures or alternatively as
larger plaques, nodules or areas of diffuse thickening. The mesentery is
often tickened and mesenteric lymph nodes are often enlarged. Sometimes
there is no obvious macroscopic lesion.

The histological appearances are also very variable. At one end of the
spectrum one sees a predominantly mixed inflammatory infiltrate contain-
ing only occasional tumour cells of relatively bland appearance, but with
large irregular indented nuclei (Fig. 12). At the other end of the spectrum
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one finds sheets of clearly malignant cells also with large somewhat less
irregular nuclei and showing a high mitotic rate. The inflammatory infil-
trate sometimes contains abundant eosinophils and the picture merges
with malignant lymphoma with eosinophilia (see below). Pleomorphic T
cell lymphoma, like many other primary gut lymphomas, may diffusely in-
filtrate blood vessel walls, and is also sometimes associated with a
granulomatous response (ISAACSON and WRIGHT 1980). When lymph nodes
are involved it is predominantly the T zones which are infiltrated and here
it may be easier to recognise the neoplastic nature of the process as there
may be fewer associated inflammatory cells than in the bowel wall.

In the majority of cases the tumour is disseminated when the diagnosis
is made. Mesenteric lymph nodes are first involved, but spleen, liver and
bone marrow are common sites and in these the subtle nature of the malig-
nant infiltrate can easily be missed unless searched for very diligently. The
prognosis is generally regarded as poor though exact survival figures are
not available.

9.9 Malignant Lymphoma with Eosinophilia

In our series of primary gut lymphomas, which now stands at over 250
cases, we have observed 28 cases of a lymphoma with distinctive histologi-
cal features, characterised by a massive tissue eosinophilia (SHEPHERD
et al. 1987). The relatively high incidence in our series, we are sure, does
not reflect the state of affairs in a standard population as many of these
cases were secondary referrals due to local difficulty with the diagnosis.
We were most often asked — is this reactive or neoplastic, or could it be
Hodgkin’s disease? Two of the tumours were present in the stomach
(Fig. 13) and 26 in the small intestine. Eight of the latter were associated
with coeliac disease.

On low power microscopy a characteristic zoning phenomenon was re-
gularly seen. This comprised an innermost zone consisting of an ulcer base
of fibrinous debris with extensive tissue necrosis and granulation tissue;
beneath this was a cellular zone with the areas of intense tissue
eosinophilia and scattered neoplastic lymphoid cells (Fig. 14); the outer-
most zone was densely fibrotic, of variable depth and in most cases re-
placed the muscularis propria. This zone contained numerous eosinophils
and capillary blood vessels, but tumour cells were scanty or absent. Fissur-
ing ulceration with perforation and fistula formation were common find-
ings. High power examination showed the tumour cells to be large and
pleomorphic with irregular nuclear morphology and prominent nucleoli
(Fig. 14). Though eosinophils were the predominant associated inflamma-
tory cells, plasma cells, epithelioid histiocytes and small lymphocytes were
also present. Veins often showed invasion of walls and luminal narrowing.
Both arteries and veins, particularly in the fibrotic zone, showed intimal
fibrosis. Involved lymph nodes showed gross expansion of the paracortex



164 D. A.LEVISON et al.

Fig. 13. Malignant lymphoma with eosinophilia of stomach, showing full thickness involve-
ment and ulceration

Fig. 14. Malignant lymphoma with eosinophilia of jejunum. Scattered, large pleomorphic T
lymphocytes, confirmed by membrane staining with UCHL1, among abundant eosinophil
polymorphs showing no cytoplasmic or membrane staining. UCHL1 immunoperoxidase,
x 500
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by tumour, often with relatively fewer eosinophils than in the primary
tumour. Immunohistochemical studies (Fig. 14) showed that the lym-
phoma was probably of T cell origin (SHEPHERD et al. 1987).

Of 24 patients on whom we had full clinical follow-up information, 12
had died at a mean of 11 months from the time of diagnosis. Most of the
survivors were recently diagnosed, but two had survived for 12 and 13
years respectively. Surgical resection was the mainstay of therapy. There
was no evidence in our series that radiotherapy or chemotherapy was
useful.

10 Immunohistochemistry and Gene Rearrangement Studies

These techniques have an important role in research into the biology of
gut lymphomas. Their diagnostic role is more limited but, in certain cir-
cumstances, important. Most diagnostic problems concerning gut lym-
phomas do not become apparent until after the specimen is fixed and
paraffin sections have been examined. We shall therefore concentrate on
markers which may be employed with paraffin sections.

One recurring problem, particularly with high grade gut lymphomas, is
their distinction from anaplastic carcinomas. This can now be achieved in
most instances in paraffin sections by the use of antibodies to leucocyte
common antigen (CD45), which react with most lymphomas, and an-
tibodies to various cytokeratins (particularly CAM 5.2) which react with
most carcinomas (GATTER et al. 1984; DEAN et al. 1987). Antibodies to
epithelial membrane antigen are, in our view, generally less useful in mak-
ing this particular distinction as they react with some lymphoid cells as well
as most epithelial cells (DELSOL et al. 1984; HALL et al. 1988 a).

There is now a range of monoclonal antibodies commercially available
which will distinguish the B cell, T cell, or macrophage lineage of cells in
paraffin sections (SHEPHERD et al. 1987, 1988; HALL et al. 1988a). We
have found it necessary in our studies to employ panels of antibodies to
be sure of the lineage of tumours (SHEPHERD et al. 1987, 1988). Great care
must be exercised in interpreting the results of UCHLI1 staining, where
only distinct cell membrane positivity can be taken as evidence of T cell
phenotype.

Another problem area in which immunohistochemistry can sometimes
help is in the distinction between reactive and neoplastic lymphoid infil-
trates. The demonstration of immunoglobulin light chain restriction is use-
ful evidence in favour of a clonal population and thus is supportive of a
diagnosis of lymphoma. Until recently only cytoplasmic immunoglobulin
could be demonstrated in formalin-fixed paraffin-embedded tissues and
surface immunoglobulin required cryostat sections for its demonstration.
However, the use of the ABC (avidin biotin complex) system (HSU et al.
1981; NORTON and ISAACSON 1987; HALL, unpublished) and the IGS (im-
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munogold silver) methods (HOLGATE et al. 1983; SMiTH G et al. 1987)
now allows surface immunoglobulin to be reliably demonstrated in conven-
tionally processed material. Such methods are of great value in the assess-
ment of light chain restriction. Similar methods for the demonstration of
clonal T cell populations using immunohistochemistry can still only be per-
formed on cryostat sections and are not yet widely applicable (CLARK
et al. 1986).

Ideally, tissue from all suspected gut lymphomas should be snap-frozen
and stained with the full range of immunohistochemical markers routinely
employed for nodal lymphomas. It is only through the use of frozen tissue,
at present, that one can distinguish between subsets of T lymphocytes, e.g.
helper and suppressor, and even more precisely characterise such tumours.
Such information is certainly of histogenetic interest though not currently
of therapeutic importance. Frozen tissue is also required for the detection
of CDS immunoreactivity which is present in centrocytic lymphomas, but
not in polymorphic B cell tumours, though other means of making this
differential diagnosis are usually reliable.

Gene rearrangement studies are not routinely available in most hospi-
tals. However, such techniques have already proved useful in settling argu-
ments regarding the lineage of certain tumours. Demonstration of rear-
ranged T cell receptor beta chain genes (ISAACSON et al. 1985) has helped
to confirm that lymphomas complicating coeliac disease are predominantly
of T cell type and not histiocytic. In IPSID, the demonstration of mono-
clonal heavy and light chain gene rearrangements at all stages of the dis-
ease has suggested that it is neoplastic even in its early stages despite re-
sponsiveness to antibiotics (SMITH WJ et al. 1987). Similar studies in pa-
tients with IPSID have so far failed to detect the same gene rearrange-
ments in circulating cells in humans, suggesting that such malignant cells
do not belong to a recirculating pool. Further studies of this type can be
expected to advance our understanding of this enigmatic group of
tumours.

11 Concluding Comment

The main fuction of gut-associated lymphoid tissue is to provide an adap-
tive protective mechanism to help defend the body from exogenous anti-
gens. This complex function requires the co-ordination of various cellular
elements including B and T lymphocytes, macrophages and the epithelial
cells of the gut. The control mechanisms for this are largely unknown but
almost certainly involve humoral factors acting in a paracrine and auto-
crine manner, and direct cell-cell interactions. Disruption of these mecha-
nisms must be involved in, and is likely to be fundamental to, the develop-
ment and behaviour of gut lymphomas. Although conventional histopatho-
logy is likely to remain the mainstay of diagnosis and patient management,
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it seems probable that further significant advances in the understanding,
diagnosis and therapy of gastrointestinal lymphomas will require a greater
knowledge of these control mechanisms and the molecules involved
therein.
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Addendum

Since the completion of this chapter several important advances have been
reported in our understanding of the molecular basis of the immune sys-
tem of the gut. BUTCHER and colleagues have reported the preliminary
characterisation of an evolutionarily highly conserved series of endothelial
antigens (WU et al. 1988) that are involved in the homing of lymphocytes
to gastrointestinal (STREETER et al. 1988a) and nodal (STREETER et al.
1988 b) sites and the fact that these interactions can be blocked by specific
antibodies. Such mechanisms are of obvious relevance to the characteristic
localisation of gastrointestinal lymphoma. A second advance has been the
recognition that T lymphocytes associated with epithelia, and in particular
gastrointestinal epithelia, do not employ the «f3 heterodimer T cell recep-
tor as seen in nodal T lymphocytes. Instead a second pair of T cell receptor
genes are used, y and & (BONEVILLE et al. 1988; GOODMAN and LEFRAN-
cois 1988), which may be phylogenetically older and serve a specific de-
fence function at epithelial sites (JANEWAY 1988; JANEWAY et al. 1988). This
does, however, lead to a paradox: why have some primary gut T cell lym-
phomas been shown to have rearranged § T cell receptor genes?

That T lymphocytes of the gut, and tumours derived from them, differ
from nodal T cells is supported by the recent observations of SPENCER
et al. (1988) and STEIN et al. (1988), who have reported independently
that the antibody HML-1 recognises intra-epithelial gastrontestinal T lym-
phocytes and associated tumours. Although purported to be a marker of
enteropathy-associated tumours (SPENCER et al. 1988), we consider this
claim to be premature in view of the small number of enteropathy-as-
sociated cases (n = 9) so far reported, and the complete absence of non-
enteropathy-associated gut lymphomas in the reported series. HML-1 may
well prove to mark gut-associated T cell lymphomas regardless of an associ-
ation with enteropathy, and the nature of the antigen recognised will cer-
tainly be of interest.

These recent data concerning molecular aspects of the immune system
of the gut and its associated tumours strengthen the argument for a sepa-
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rate, site-specific, nomenclature. Since submission of this manuscript we
have proposed such a classification which is similar to, and extends, that
described in this chapter (HALL et al. 1988 c). We hope that this interim
classification is seen as a pragmatic approach to the subject, given our pre-
sent imperfect understanding of the immune system of the gut. We are
aware of the meeting of the European Association of Haematopathology
(Geneva, April 1988) in which a consensus on a provisional classification
of gut lymphomas was reached (as yet unpublished) and we understand
from discussions with delegates that this view is not dissimilar from that
proposed previously (HALL et al. 1988 ¢) and in this chapter.
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