
123

A Practical Guide

M. Priyanthi Kumarasinghe
Ian Brown
Editors 

Endoscopic Biopsy 
Interpretation



Endoscopic Biopsy Interpretation



M. Priyanthi Kumarasinghe • Ian Brown
Editors

Endoscopic Biopsy 
Interpretation

A Practical Guide



ISBN 978-3-319-79116-6    ISBN 978-3-319-79117-3 (eBook)
https://doi.org/10.1007/978-3-319-79117-3

Library of Congress Control Number: 2018951925

© Springer International Publishing AG, part of Springer Nature 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or 
part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, 
and transmission or information storage and retrieval, electronic adaptation, computer software, 
or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this 
publication does not imply, even in the absence of a specific statement, that such names are 
exempt from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in 
this book are believed to be true and accurate at the date of publication. Neither the publisher nor 
the authors or the editors give a warranty, express or implied, with respect to the material 
contained herein or for any errors or omissions that may have been made. The publisher remains 
neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper

This Springer imprint is published by the registered company Springer Nature Switzerland AG.
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
M. Priyanthi Kumarasinghe
Department of Anatomical Pathology 
PathWest Laboratory Medicine  
QEII Medical Centre and University  
of Western Australia
Perth, WA
Australia

Ian Brown
Envoi Pathology 
Kelvin Grove, QLD
Australia

https://doi.org/10.1007/978-3-319-79117-3


Dedicated to my parents Christie Dias Perera and Winifred 
Fernando who taught me the value of being educated and 
educating others.

M. Priyanthi Kumarasinghe

In loving memory of mother, Kay, who showed me the benefit of 
education and kindness.

Ian Brown



vii

Biopsies and resection of the gastrointestinal tract are performed for a num-
ber of reasons. Firstly, for the investigation of a clinical symptom, common 
examples of which include abdominal pain, diarrhoea, nausea, vomiting and 
dyspepsia. Secondly, for the further investigation of an abnormal finding, 
examples of which include the investigation of anaemia, abnormal imaging 
of the gastrointestinal tract and investigation for a primary source of a malig-
nancy of unknown origin. Thirdly, endoscopic biopsies are performed as a 
screening test for patients with known or potential inherited polyposis syn-
dromes, positive family history of gastrointestinal tract malignancy, or a find-
ing of positive faecal occult blood test. Fourthly, endoscopic biopsies are 
performed as a follow-up to previously diagnosed disease either to ensure 
adequate treatment, for example coeliac disease following gluten-free diet, or 
to screen for development of neoplasia such as in Barrett’s oesophagus. 
Lastly, for the management of known pre-malignant or early malignant 
lesions of the upper and lower GI tracks including laterally spreading tumours 
of the colon and early oesophageal cancer in Barrett’s oesophagus.

Over the past decade there have been numerous advances in endoscopic 
equipment and techniques with a much better understanding of endoscopic 
patterns for lesion characterisation and targeted biopsies. With these evolving 
techniques, there has also been a strong shift away from invasive surgical 
procedures towards minimally invasive endoscopic therapies. That being 
said, there is still a definite role for surgical management; however this is now 
mostly guided by the pathology reporting of resected specimens, which assist 
the clinician in determining nodal metastatic rates that mandate surgical 
resection so that now pathologists are not only integral in guiding diagnosis 
but also serve as a gatekeeper to more invasive therapies for patients.

For histopathologists the endoscopic appearance is the equivalent of the 
macroscopic assessment of the pathology. Hence a knowledge of the endo-
scopic finding provides important information useful to develop a final patho-
logical diagnosis. Endoscopic findings can be broadly characterised as (1) 
normal appearance, (2) probable inflammation (mucosal hyperaemia, friabil-
ity and oedema), (3) erosion or ulceration and (4) polyp/mucosal ridge/mass 
forming process. The clinical setting and site of occurrence and extent within 
the gastrointestinal tract provide additional information which helps narrow 
the potential differential diagnosis. Some conditions within the broad endo-
scopic patterns described above have additional characteristic endoscopic 
features and these are discussed further throughout the book.
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An important aspect to the assessment of endoscopic biopsies is that ade-
quate sampling has been undertaken. Guidelines for this are available and are 
continually being refined. The following table provides a summary of the 
minimal biopsy requirements required for histological assessment.

Site Condition Biopsy requirements
Oesophagus Gastro-oesophageal 

reflux disease
Biopsies of irregular mucosa

Barrett’s oesophagus—
no dysplasia

Quadrant biopsies for every 2 cm length of 
Barrett’s mucosa

Barrett’s 
oesophagus—dysplasia

Quadratic biopsies for every 1 cm length 
of Barrett’s mucosa. Targeted biopsies of 
abnormal mucosa

Eosinophilic 
oesophagitis

At least two biopsies from mid-oesophagus 
and from lower oesophagus
Targeted biopsies of abnormal mucosa

Infectious oesophagitis Targeted biopsies of abnormal mucosa or 
the edge of an ulcer

Stomach Gastritis—standard Updated Sydney Protocol:
five biopsies: one from the antrum 2–3 cm 
from the pylorus lesser curvature, one from 
the antrum 2–3 cm from the pylorus 
greater curvature, one from the corpus 
8 cm from the cardia lesser curvature, one 
from the corpus 8 cm from the cardia 
greater curvature, one from the angularis
Targeted biopsies of any erosion, polyps, 
possible intestinal metaplasia, mass lesions

Ulceration Biopsies of base and edge
Small intestine Possible coeliac disease Five to six biopsies throughout the 

duodenum. Should include the duodenal 
bulb

Large intestine Microscopic colitis ≥2 biopsies from right colon
≥2 biopsies from left colon

Inflammatory bowel 
disease—screening for 
dysplasia

Pancolitis: four-quadrant biopsies every 
10 cm from the cecum to the rectum, for a 
minimum total 33 biopsy samples
OR
Targeted biopsies performed with the aid 
of methylene blue chromoendoscopy

Table adapted from the Standards of Practice Committee of the American 
Society for Gastrointestinal Endoscopy (GASTROINTESTINAL ENDOSCOPY 
Vol. 78, No. 2: 2013)

Perth, Australia M. Priyanthi Kumarasinghe, MBBS, MD, FRCPA  
Kelvin Grove, Australia Ian Brown, MBBS, BGEN, FRCPA
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Approach to Biopsies 
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Oesophagus/Stomach/Small 
Intestine/Large Intestine

Ian Brown and M. Priyanthi Kumarasinghe

Histopathologists have two essential roles in 
assessing endoscopic biopsies in routine diagnostic 
practice: firstly, to distinguish a neoplastic condi-
tion from an inflammatory reaction pattern, and 
secondly, to determine the nature, or likely nature, 
of the neoplastic or inflammatory process. Since 
endoscopic biopsies only include the mucosa and 
superficial submucosa, transmural pathology can-
not be appreciated. Emphasis is on the changes of 
the mucosa. An endoscopic biopsy devoid of 
mucosa is inadequate for assessment unless the tis-
sue included is abnormal (e.g. ulcer tissue) or com-
pletely replaced by a neoplasm. Clinical and 
endoscopic information are often required to dis-
tinguish various aetiologies. A certain amount of 
digging or probing (“police work”) is often 
required! This approach is expected from a modern 
gastrointestinal pathologist compared to the past 
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where the role of a histopathologist was mostly 
restricted to morphological assessment only.

Distinction between a neoplastic and an inflam-
matory process is usually straightforward. However, 
determining the nature of the inflammation or neo-
plasm is more difficult and requires a structured 
systematic approach. A diverse group of aetiologies 
involve the mucosa resulting in a spectrum of 
inflammatory patterns. Inflammatory pattern that 
gives useful clues to aetiology could be a dominant 
pattern, a dominant pattern with sub-patterns or a 
“mixed pattern”. Some site- specific special patterns 
may defy the  common patterns; however, their 
unique appearance itself is often diagnostic.

The immunological basis of inflammatory con-
ditions is such that only a limited number of pat-
terns occur in the luminal gastrointestinal tract. 
Likewise, neoplasms correspond to a defined spec-
trum of lesions throughout the gut. This chapter 
presents a guide to diagnosis based on the appear-
ance of the dominant pattern in the tissue sections. 
An aetiological differential diagnosis can be estab-
lished or suggested from detail analysis of reac-
tionary patterns. In some situations, a specific 
aetiology may be evident in the biopsy material, 
e.g. Helicobacter gastritis, while in other situa-
tions, further clinical history and additional inves-
tigations or response to therapy is required to 
establish a diagnosis, e.g. granulomatous inflam-
mation. Another recent development is the use of 
endoscopic biopsies for biomarker and molecular 
testing. This chapter presents an introduction to 
basic inflammatory and neoplastic patterns and 
ancillary testing. Site-specific patterns with the 
clinical input and site-specific molecular testing 
will be elaborated within relevant chapters.

 Part 1: Inflammatory Patterns

 Acute Inflammatory Pattern

Acute pattern is defined by the presence of pre-
dominant neutrophilic infiltrate in the lamina 
propria and or epithelium (“activity”). More 
severe forms of acute injury are accompanied by 
erosions and ulceration. Inflammation may be 
focal or diffuse. There is minimal architectural 
disturbance or chronic inflammation (Box 1.1).

 Aetiology
• Infection
• Trauma—physical, chemical, temperature
• Immune mediated
• Toxins including medications
• Ischaemia

 Chronic Inflammatory Pattern

This pattern is characterised by chronic mucosal 
inflammation composed of lymphocytes, plasma 
cells and eosinophils. Mucosal architecture is 
often disturbed. Lymphoid follicles and histio-
cytic can be seen. There is no neutrophilic com-
ponent. Mucosal distortion manifests as 
irregular branching and loss or shortening of 
glands (failing to reach the muscularis mucosae 
of glands). Mucosal distortion may be accompa-
nied by atrophy. Metaplastic pattern may be 
seen as a sub- pattern (e.g. pyloric, Paneth cell 
and intestinal metaplasia depending on the site) 
(Box 1.2).

 Aetiology
• Any cause of acute inflammation that persists
• Chronic infection
• Immune dysfunction disorders

Box 1.1 Acute Inflammatory Pattern
• Predominant neutrophil infiltration
• Minimal architectural disturbance or 

chronic inflammation
• May be associated with erosion and 

ulceration
• May be focal or diffuse

Box 1.2 Chronic Inflammatory Pattern
• Chronic inflammation is dominant.
• Mucosal, glandular and surface archi-

tecture are often disturbed.
• Mucosal distortion may be accompa-

nied by atrophy.
• Metaplastic and atrophic sub-patterns 

may be present and even dominate.

I. Brown and M. P. Kumarasinghe
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 Active Chronic Pattern

This pattern is characterised by a combination of 
features of acute and chronic inflammatory pat-
terns representing chronic persistent and active 
injury.

 Lymphocytic Pattern

Lymphocytic pattern is characterised by the 
presence of intraepithelial lymphocytes 
(“intraepithelial lymphocytosis”). Variable 
inflammation in the lamina propria usually 
accompanies a lymphocytosis. This is an increase 
in the number of normally present intraepithelial 
T lymphocytes in the luminal gastrointestinal 
tract. There may be associated mucosal architec-
tural change, e.g. villous blunting in coeliac dis-
ease (Box 1.3).

A certain number of intraepithelial lympho-
cytes are required to reach the following thresh-
old levels to be considered as abnormal: 
oesophagus ≥20/HPF, stomach ≥25/100 epithe-
lial cells (surface and crypt), duodenum ≥30/100 
epithelial cells and colon ≥10/100 epithelial 
cells. Atypical lymphocytic infiltrates should 
trigger consideration of a lymphoproliferative 
disorders. In the setting of immunosuppression, 
EBV infection may need to be ruled out.

 Aetiology
• Coeliac disease
• Infection - virus, tropical sprue
• Medications  - sartan family medications 

(olmesartan usually), immune modulatory 
medications, new biological agents

• Immune dysfunction disorders, e.g. common 
variable immunodeficiency, autoimmune 
enteropathy

 Collagen Deposition Pattern

This pattern is characterised by the deposition of 
sub-epithelial collagen layer measuring ≥10 μm. 
Typically, there is lamina propria inflammation 
with surface epithelial damage. Collagenous gas-
tritis, duodenitis and colitis are well established.

Deposition of collagen (type VI mainly with 
lesser amounts of types III and I) and tenascin in 
the subsurface epithelial zone to a thickness of 
≥10 μm is seen. Collagen deposition is irregular 
at the lower border and has a tendency to entrap 
and dilate superficial lamina propria capillaries. 
Typically, there is accompanying lamina propria 
inflammation (Box 1.4).

 Aetiology
• Coeliac disease
• Immune dysfunction disorders
• Medications, e.g. NSAIDs, sartan  family 

medications 

 Histiocytic Infiltration Pattern

This pattern is characterised by an infiltration of 
the lamina propria by histiocytes. When these 
become ordered in closely associated groups, the 
term granuloma is appropriate.

 Aetiology
• Xanthoma
• Malakoplakia
• Infections, e.g. Whipple, MAIC
• Lipid storage disorders
• Muciphages

 Granulomatous Pattern

A granuloma is an organised collection of acti-
vated macrophages (or histiocytes) as opposed to 
diffuse histiocytic infiltration. Histiocytes in a 

Box 1.3 Lymphocytic Pattern
Intraepithelial lymphocytosis

Lamina propria lymphocytic infiltrate
Mucosal distortion +/−

Box 1.4 Collagen Deposition Pattern
• Deposition of sub-epithelial collagen 

layer measuring ≥10 μm
• Lamina propria inflammation
• Surface damage

1 Pathological Reaction Pattern Approach to Biopsies of the Gastrointestinal Tract:
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granuloma are organised as a circumscribed col-
lection with defined boundaries.

The two main types of granulomas noted in 
this spectrum of inflammation are foreign body 
type  and immune type  granulomas  which are 
associated with  a T cell-mediated immune 
response. The T cell-driven “typical” granuloma-
tous pattern is characterised by aggregates of epi-
thelioid histiocytes admixed with lymphocytes 
and plasma cells with and without multinucleated 
giant cells.

Unravelling granulomatous inflammation in 
the GI tract is a challenge to the pathologist and 
triggers considerable clinical interest. The most 
common clinical request is to differentiate infec-
tion  (e.g. mycobacterial), Crohn’s disease and 
sarcoidosis. However, there are many other 
causes that could mimic these commonly con-
sidered diagnoses both clinically and pathologi-
cally. A systematic and comprehensive approach 
is mandatory as some inciting causes are cur-
able, while some others need long-term 
management.

A granulomatous response may be induced by 
a variety of infective and non-infective agents.

 Aetiology
Infective causes:

• Systemic (TB, histoplasmosis, Whipple disease)
• GI-specific infections (Salmonella, Yersinia, 

Campylobacter, Helicobacter)
• Parasites—Schistosoma, Enterobius
• Venereal infections (syphilis, LGV)

Non-infective causes:

• Crohn’s disease
• Medications (e.g. NSAID—diclofenac, 

biologic agents)
• Foreign material (talc, starch, barium, faecal 

material including pulse granuloma,  
gas–pneumatosis)

• Crypt/gland rupture-associated granuloma
• Sarcoidosis
• Inherited disorders—chronic granulomatous 

disease, Hermansky-Pudlak syndrome, Blau 
syndrome

• Diverticular disease-associated colitis
• Malignancy/neoplasm related

• Vasculitis (granulomatosis with polyangiitis, 
Churg-Strauss syndrome, Behcet’s disease, 
giant cell arteritis)

• Common variable immunodeficiency (CVID)
• Cord colitis syndrome

Granulomas have the following morphologic 
types:

• Foreign body: multinucleate cells with eccen-
trically or haphazardly arranged nuclei 
admixed with histiocytes

• Epithelioid: single or multinucleate collec-
tions of histiocytes with abundant eosinophilic 
cytoplasm and “footprint”-like nuclei
 – Sarcoid type: epithelioid granuloma devoid 

of other inflammatory cells and often con-
taining calcified bodies (Schaumann bod-
ies and/or asteroid bodies)

 – Non-sarcoid type: epithelioid granulomas 
with other inflammatory cells +/− necrosis

• Necrotising: central zone of necrosis
 – Suppurative: necrosis with neutrophils
 – Caseous: necrosis devoid of any structure
 – Necrobiotic: eosinophilic degeneration of 

collagen with retention of some structure
• Granulomas accompanied by vasculitis: 

intense eosinophils and background necrosis

Some morphologic types of granulomas may 
reflect the underlying aetiology and may provide 
etiological clues. Diagnostic features such as foreign 
material, parasites, microbial organisms, and associ-
ated substances, e.g. mucin, and even subtle clues, 
e.g. specific secondary patterns of damage (e.g. vas-
culitis, brown pigment of chronic granulomatous 
disease), may be noted with vigilance. Additional 
levels are crucial to identify parasites and foreign 
substances. Special stains for microorganisms as 
well as other ancillary tests are invaluable to render 
an etiological diagnosis (Boxes 1.5 and 1.6).

Box 1.5 Morphologic Clues to Aetiology
• Foreign body type: look for foreign 

material and parasites.
• Sarcoid type: sarcoidosis, Crohn’s dis-

ease and medication.

I. Brown and M. P. Kumarasinghe
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Additionally, and most importantly, the clin-
ical setting should be always considered. 
Crucial information may be obtained by dis-
cussing the case with the referring clinician. 
Clinical investigations, e.g. stool culture, or 
serology, e.g. specific interferon gamma release 
(QuantiFERON-TB Gold), should be recom-
mended when suspicion is high for infective 
organisms (Box 1.7).

Importantly it is emphasised that an isolated 
collection of histiocytes should not be regarded as 
granulomatous pattern although true granulomas 
should be searched for and excluded. Endoscopic 
biopsies pose an additional challenge due to arte-
facts that may mimic a granuloma (Box 1.8).

In some cases, despite extensive investigation, 
an identifiable cause may not be found, and the 
term idiopathic granulomatous inflammation is 
appropriate. Site-specific features will be dis-
cussed in the specific chapters.

 Eosinophil Pattern

This pattern is defined by an abnormal eosinophil 
infiltrate in the mucosa and epithelium. Definitions 
vary depending on site. An eosinophil infiltrate of 
>30 or 40/HPF is generally regarded as abnormal. 
Importantly this is characteristically accompanied 
by any or all of the following: eosinophil infiltra-

Box 1.6 Ancillary Studies on Paraffin- 
Embedded Tissue
• PAS/PASD—fungi
• ZN, Wade Fite—mycobacterial species
• PCR: TB, fungi and Yersinia

• Necrotising: exclude TB, Yersinia and 
fungal infection.

• Granuloma with background eosinophils: 
look for parasites and gas pockets (pneu-
matosis) and Churg-Strauss vasculitis.

• Granuloma with background necrosis: 
polyangiitis granulomatosis and intra-
vascular fungal infection.

• Granuloma with background vasculitis: 
Behcet’s, polyangiitis, Churg-Strauss, 
rarely Crohn disease and medications.

Box 1.8 Mimics
• Sclerotic germinal centres of a reactive 

lymphoid follicle
• Cross-cutting of the pericryptal fibro-

blast sheath
• Disrupted a rounded collection of 

smooth muscle of muscularis mucosa
• Hypertrophic ganglion cells translo-

cated to the mucosa
• Clustered and rounded collections of 

endothelial cells
• Schwann cell hamartoma, perineurioma 

and elastofibroma

Box 1.7 Clinical Clues
Significant past history—Crohn’s disease, 
chronic granulomatous disease, CVID and 
vasculitis

Extra-intestinal disease—Crohn’s dis-
ease, tuberculosis, sarcoidosis

History of immunosuppression—infec-
tive causes

Travel history/geographic location—
potential exposure to parasitic and myco-
bacterial infection

Consumption of unpasteurised milk—
mycobacterial infection

Medication history—recent introduc-
tion of a new medication

Sexual practices: anal intercourse and 
risk of lymphogranuloma venereum

Patient’s age: young patients consider 
an inherited condition

1 Pathological Reaction Pattern Approach to Biopsies of the Gastrointestinal Tract:
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tion of epithelium, eosinophilic crypt abscess for-
mation, degranulation and infiltration of 
muscularis mucosae. Mucosal oedema may be 
prominent in some case, and architectural change 
such as villous blunting may be seen. Eosinophilic 
pattern may be accompanied by other defined pat-
terns (i.e. granulomatous pattern) or may be a 
component of the “mixed pattern”. Allergic phe-
nomenon is commonly suspected, and allergen 
may or may not be demonstrated after clinico-
pathological correlation (Box 1.9).

 Aetiology
• Hypereosinophilic syndrome
• Parasitic infection, e.g. Enterobius, 

Strongyloides, others
• Allergy—food: cow’s milk, soy protein (aller-

gic proctocolitis)
• Drugs—NSAIDs, Gold, l-tryptophan, carba-

mazepine, methotrexate, tacrolimus, azathio-
prine, rifampicin, clozapine

• Connective tissue disorders
• Vasculitis—Eosinophilic granulomatosis with 

polyangiitis (Churg-Strauss syndrome)
• Neoplasia—lymphoma, Langerhans cell his-

tiocytosis, systemic mastocytosis, myeloid 
neoplasms

• Inflammatory fibroid polyp
• Inflammatory bowel disease
• Solid organ and bone marrow transplantation

 Ischaemic Pattern

Mucosal injury pattern is best described by the 
changes in the glandular mucosa characterised by 
crypt/gland “whithering” and loss, hyaline change 

in lamina propria with or without collagen deposi-
tion and minimal inflammation. Increased apop-
tosis in epithelial cells, often early in the course 
and sometimes prominent enough to produce an 
apoptotic pattern, can be seen. Surface erosion 
and an inflammatory membrane may develop 
imparting pseudomembrane formation. If the 
blood flow is re-established, an acute pattern may 
supervene due to host inflammatory response.

Ischaemic change results from prolonged, 
transient or unresolved interruption to blood flow 
to a degree that is insufficient to maintain normal 
mucosal cell homeostasis (Box 1.10).

 Aetiology
• Vascular obstruction due to:

 – External compression
Adhesions
Volvulus
Incarceration in hernia sac
Iatrogenic, e.g. surgical ligation

 – Vessel wall abnormality
Atherosclerosis
Vasculitis–Polyarteritis nodosa, Churg-

Strauss, Takayasu’s arteritis, Wegener’s 
granulomatosis, connective tissue dis-
order related, Behcet’s disease

Radiotherapy-related intimal hyperplasia
Amyloidosis
Arterial dissection
Scleroderma
Fibromuscular hyperplasia
HUS/TTP thrombotic microangiopathies

 – Vascular lumen abnormality
Thrombosis
Hypercoagulable state, e.g. embolus
Thromboembolus
Cholesterol
Tumour
Foreign body

Box 1.10 Ischaemic Pattern
• Crypt/gland “whithering” and loss
• Hyaline change in lamina propria
• Minimal inflammation
• +/− erosion, ulceration and crypt 

apoptosis

Box 1.9 Eosinophil Pattern
• Abnormal eosinophil infiltrate in the 

mucosa and epithelium.
• Cut-offs for counts vary depending on 

site. In general >30/HPF is abnormal.
• Intraepithelial eosinophils, eosinophilic 

crypt abscess formation and degranula-
tion and infiltration of muscularis muco-
sae may be seen.

I. Brown and M. P. Kumarasinghe



9

• Intestinal hypoperfusion
 – Hypovolemia
 – Cardiac failure
 – Excessive exercise

• Miscellaneous causes
 – Drugs

Digoxin
Cocaine
NSAIDs
Pseudoephedrine
Vasopressor agents
OCP/estrogenic compounds

 – Colonic luminal obstruction with back 
pressure
Tumours
Hirschsprung’s disease
Faecal impaction

 – Infection
 – Clostridium difficile
 – Shiga toxin-producing bacteria, e.g. E. coli 

(O157:H7)
 – Mucosal prolapse associated local vascular 

obstruction

 Apoptotic Pattern

Typical primary apoptotic pattern is character-
ised by prominent epithelial apoptosis which 
may lead to loss or degeneration of glands or 
keratinocytes in glandular and squamous mucosa, 
respectively. Typically, there is minimal or no 
inflammation. Considering etiological factors, 
clinical information is invaluable (Box 1.11).

 Aetiology
• Drugs including chemotherapy and immune 

modulatory agents
• Immune dysfunction disorders—GVHD, 

CVID, thymoma-associated colitis, autoim-
mune enteropathy and HIV

• Non-HIV virus
• Sodium phosphate bowel preparation

 Toxic Injury Pattern

Toxic injury pattern is characterised by crypt, 
gland or epithelial destruction with mixed acute, 
chronic and often eosinophil-rich inflammation in 
the lamina propria. This pattern may show a sec-
ondary apoptotic pattern. Often both the inflam-
matory intensity and extent of crypt injury are 
variable in degree between the biopsies taken at 
one site and also from different sites. This is an 
uncommon pattern whereby a particular mucosal 
insult leads to activation of several immune or 
inflammatory pathways leading to epithelial 
injury by apoptosis or inflammation (Box 1.12).

 Aetiology
• Medications—biological/immune modulatory 

medications, chemotherapy, others
• Toxins—ingested
• Toxin—infection related

 Metaplastic Pattern

Metaplasia is defined as replacement of one dif-
ferentiated mucosa with another. Hence, this pat-
tern is characterised by the presence of 
differentiated mucosa or elements that are not 
native to the site and essentially reflects chronic 
injury. Hence more often than not, it is 
 accompanied by at least chronic inflammatory 
pattern and will be discussed in detail in subse-
quent chapters. Sometimes the only abnormality 
noted is “the mucosa that is unusual” for the site 
sampled. If clinical notes are not scrutinised, the 
pattern may be overlooked especially in the pres-
ence of other dominant patterns.

This pattern includes columnar-lined oesopha-
gus with and without intestinal metaplasia, intesti-
nal and pancreatic metaplasia of the gastric 

Box 1.11 Apoptotic Pattern
• Prominent epithelial apoptosis
• +/− loss or degeneration of glands or 

keratinocytes

Box 1.12 Toxic Injury Pattern

• Crypt, gland or epithelial destruction
• Mixed acute, chronic and often 

eosinophil- rich inflammation in the 
lamina propria

• +/− apoptosis, sloughing

1 Pathological Reaction Pattern Approach to Biopsies of the Gastrointestinal Tract:
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mucosa, pyloric gland metaplasia of gastric body 
mucosa, gastric metaplasia of the duodenum, 
pyloric metaplasia of the ileum and colon and 
Paneth cell metaplasia of the left colon (Box 1.13).

 Aetiology
• Any form of chronic injury

 Mixed Injury Pattern

This pattern is characterised by the absence of a 
well-defined dominant pattern and may be a clue 
to medication-induced injury, somewhat similar 
to a common pattern seen in drug-induced liver 
injury (DILI).

Medications cause damage to the mucosa in 
three ways:

 1. Iatrogenic injury produced by direct contact 
of the mucosa with medications

 2. Immunological mediated injury
 3. Vasculopathic mediated injury

A classic example of direct mucosa injury due 
to direct contact with oral medications is “pill 
oesophagitis”.

Often there is some evidence of toxic injury pat-
tern however it is given a separate designation to 
reflect the broader aetiology. Again, several immune 
pathways are activated, such that a dominant pattern 
is difficult to appreciate. Admixtures of any of the 
patterns described above may be seen. Mucosal 
injury associated with mycophenolate mofetil is a 
classic example of mixed pattern (Box 1.14).

 Aetiology
• Medications, e.g. biologic agents—particu-

larly immune modulators
• Crohn’s disease
• Autoimmune enteropathy
• Other immune dysregulation disorders

 Deposition Pattern

Endogenous or exogenous materials may accu-
mulate in the mucosa in epithelial cells, stromal 
elements or both. Endogenous material may 
result from a local inflammatory process, a neo-
plastic disease or a genetic disorder. Therefore, 
other mucosal injury patterns are commonly 
associated with depositions. Deposits may be 
striking or subtle at low power. When subtle 
they can be overlooked due to the presence of a 
dominant inflammatory pattern. The colour and 
quality of the pigment may give clues to its 
aetiology.

 Special Patterns

These are a diverse range of conditions with char-
acteristic histopathological features that do not fit 
within the reaction patterns discussed above. 
Examples include sloughing oesophagitis and 
lichenoid pattern in the oesophagus; paediatric 
malabsorption disorders, such as tufting enterop-
athy and microvillus inclusion disease; and infec-
tions where the organism or its cellular response 
is evident in the tissue sections. Site-specific spe-
cial patterns will be discussed in appropriate 
chapters.

 Mucosal Prolapse Pattern

It is characterised histologically by smooth mus-
cle proliferation and fibrosis in the lamina pro-
pria (“muscularisation”) and glandular distortion, 
often with gland elongation and regenerative 
changes. The surface may become ulcerated. 
Sometimes a pseudomembrane may develop, and 
an ischaemic injury pattern may be superimposed. 
This is a change in the mucosal stroma and 

Box 1.13 Metaplastic Pattern
• Presence of differentiated mucosa or 

elements that are not native to the site
• ++/− chronic inflammation
• +/− other inflammatory patterns
• +/− epithelial neoplasia

Box 1.14 Mixed Injury Pattern
• No defined dominant pattern.
• Pill substances may be evident.
• Unique patterns are described.
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 epithelium resulting from traction on the mucosa 
leading to it being pulled away from the deeper 
layers of the luminal wall. Mucosal prolapse pat-
tern forming a polypoid lesion is well described 
in the large intestine (rectum commonly) and 
gastric antrum. Endoscopic appearance is often 
described as a polyp (Box 1.15).

 Aetiology
• Rectal prolapse
• Ostium of diverticulum
• Overlying/adjacent to a mass

 Mucosal Vasculopathy

This is a group of conditions characterised by 
abnormality in the small vessels of the mucosa. 
In general, either the number of these vessels or 
their luminal diameter is increased. Abnormalities 
may be site specific, e.g. gastric antral vascular 
ectasia, or more generalised in nature, e.g. portal 
hypertension-related vasculopathy. Often the 
vasculopathy changes are subtle and masked by 
the dominant reactive pattern. A high index of 
clinical suspicion is required for confirmative 
diagnosis (Box 1.16).

 Aetiology
• Portal hypertension
• Angiodysplasia
• Radiotherapy
• Local vascular obstruction

 Part 2: Neoplastic patterns 

The approach to neoplasms and tumour-like 
processes of the gastrointestinal tract is to first 
assess the dominant make-up of the lesion in the 
biopsy tissue. Generally neoplasms are either 
composed of epithelial and rounded, epitheli-
oid-like or spindle-shaped, mesenchymal-like 
cells. Rarely there are admixtures of these ele-
ments. Sometimes, there is no clear neoplastic 
process, and a tumour-like process such as a 
hamartoma, mucosal prolapse or inflammatory 
pseudopolyp needs to be considered. What fol-
lows is a diagnostic approach based on mor-
phology. Each chapter of this textbook will 
consider the neoplasms and tumour-like pro-
cesses relevant to the particular site using this 
general approach.

 Normal Tissue at the Wrong Site 
(Heterotopia)

Three forms of heterotopia are encountered. 
These are gastric heterotopia containing special-
ised, acid-secreting epithelium pancreatic het-
erotopia which mostly contains only exocrine 
pancreatic elements and sebaceous gland hetero-
topia which is limited to the oesophagus.

 Non-neoplastic Glandular 
Proliferations

 Hamartomas
Hamartomas are benign tumour comprising a dis-
organised collection of tissue elements native to 
the site of occurrence. They may occur sporadi-
cally or as part of several tumour syndromes. 

Box 1.15 Mucosal Prolapse Pattern
• Muscularisation of lamina propria
• Hyperplastic and reactive mucosal 

glands/crypts
• +/− inflammatory cap and ischaemic 

changes

Box 1.16 Mucosal Vasculopathy
• Vascular abnormality: the number of 

these vessels or their luminal diameter 
or wall thickness is increased.

• Background reactive pattern.
• +/− advanced damage: ischaemia and 

ulceration.
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12

Sporadic hamartomas are usually solitary and 
have no increased risk for neoplasia. By contrast 
hamartoma tumour syndromes are generally asso-
ciated with a constellation of findings and do rep-
resent a marker of risk for gastrointestinal and 
extra-gastrointestinal neoplasms including several 
malignancies. A summary of the common hamar-
toma tumour syndromes is outlined in Table 1.1.

 Epithelial Proliferations with No 
Stromal Invasion

Epithelial neoplasms are the most commonly 
encountered in the gastrointestinal tract. Most are 
of glandular origin and retain their glandular pat-
tern during neoplastic transformation. These 
glandular pattern lesions may be confined to a 
basement membrane (dysplasia or adenoma).

 Dysplasia (Intraepithelial Neoplasia)
Abrupt transition with lack of surface maturation 
for all grades of dysplasia together with loss of 

nuclear polarity in higher grade lesions is consid-
ered as a feature highly characteristic for an 
intraepithelial neoplastic process. These changes 
are generally regarded as an  unequivocal neo-
plastic change in the epithelium that is confined 
to the mucosa. The process may occur in flat 
mucosa or develop in the setting of a polypoidal 
glandular proliferation such as an adenoma or a 
hamartoma. Dysplasia is characterised by variable 
degrees of architectural and cytological abnormal-
ity. Cytological abnormalities reflect underlying 
genetic abnormality and include the following 
features—increase in size, irregular shape, 
increased nuclear/cytoplasmic ratio, nuclear 
crowding, hyperchromasia and the presence of 
nucleoli. Architectural features are irregular 
gland outline, variability in glandular size, gland 
crowding in glandular tissues and hyperplasia 
with parakeratosis in squamous tissue. Increased 
mitotic and apoptotic activity is also frequently 
present. Dysplasia is graded on the basis of the 
degree of cytological and architectural abnormal-
ity into low and high grade. Standard terminolo-

Table 1.1 Hamartoma tumour syndromes

Syndrome Gene Gastrointestinal findings Other findings Malignancy risk
Juvenile 
polyposis 
syndrome

SMAD4, 
BMPR1A

Multiple GI-polyps, 
inflamed stroma with 
gland dilatation

Epistaxis, telangiectasia Colon, rectum and 
stomach 60%

PTEN 
hamartoma 
syndrome 
(mostly 
Cowden 
syndrome)

PTEN Oesophageal glycogenic 
acanthosis,
Hamartomatous polyps 
frequently containing 
adipose tissue and 
lymphoid follicles,
Ganglioneuroma, lipoma 
and fibrolipoma of the 
colon,
Inflammatory/hyperplastic 
polyps of the stomach,
Colorectal adenoma

Trichilemmoma, skin 
hamartoma, macrocephaly, 
benign and malignant tumours 
of the breast, thyroid, 
endometrium

Breast (85%), 
thyroid and kidney 
(35%), 
endometrium 
(30%) and colon 
(10%)

Peutz-Jeghers 
syndrome

STK11 
(LKB1)

Polyposis of the GI tract, 
small bowel (>90%), colon 
(25%) and stomach (25%)
Arborising core of smooth 
muscle

Mucocutaneous melanosis, 
sex cord tumours with annular 
tubules (SCTAT) of ovary, 
adenoma malignum of the 
cervix, calcifying Sertoli cell 
tumours of the testes

80–95%
Colorectal, gastric, 
pancreatic, breast 
and ovary

Hereditary 
mixed 
polyposis 
syndrome

(BMPR1A, 
GREM1)

Atypical polyposis with 
juvenile polyps, adenomas, 
hyperplastic polyps and 
inflammatory polyps 
of colon and rectum

Unknown
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gies have been introduced to maintain consistency 
of interpretation and logical management. 
However, the neoplastic progression of normal to 
dysplasia and finally to invasive carcinoma is a 
biological continuum. Therefore, there are no 
strict cut-offs for this dichotomisation. As a 
result, standardised terminology systems based 
on a combination of cytoarchitectural features 
have been recommended to categorise epithelial 
dysplasia throughout the GIT. All such terminol-
ogies have been adopted from the system devel-
oped for dysplasia associated with inflammatory 
bowel disease in the twentieth century. Updates 
have been made considering site-specific issues 
and will be discussed appropriately later.

The term “atypical epithelium/changes” as a 
diagnostic category is not included in standard 
terminologies and strongly discouraged to avoid 
confusion. Atypia is often used by pathologists to 
describe the biological uncertainty based on the 
microscopic features but does not reflect the 
degree of uncertainty. The terms mild, moderate 
or severe atypia based on individual impression 
of a conglomerate of cytoarchitectural features 
can be ever so confusing. The term atypism is 
better suited to describe these morphological 
changes. Most standardised terminology system 
used throughout the GIT discourages the use of 
the term atypia as a diagnostic category.

High-grade dysplasia in squamous tissues rep-
resents a near to or complete full-thickness neo-
plastic transformation of the cells which is often 
best appreciated by the location of mitotic figures 
in the upper half of the epithelium. In glandular 
tissues, high-grade dysplasia is marked by archi-
tectural features of glandular crowding, branching 
or budding glands, cribriform and micropapillary 
or cystically dilated crypt patterns. The cytological 
indicators include loss of cell polarity, rounding up 
and enlargement of nuclei with irregularly thick-
ened nuclear membranes and conspicuous nucle-
oli. Atypical mitotic figures may also be seen.

There is notable difference between Western and 
Japanese pathologists in the diagnosis of high-grade 
dysplasia and carcinoma. Many features described 
as high-grade dysplasia and most described above 
as suspicious for carcinoma are often diagnostic of 
carcinoma according to Japanese criteria.

 Adenoma

Intestinal-Type Adenoma 
of Conventional Type
This lesion is most commonly encountered in 
the large intestine; it can also be seen in the 
stomach and small intestine. The lining epithe-
lium resembles intestine mucosa and is com-
posed of columnar cells with basically located 
nuclei and eosinophilic cytoplasm  and inter-
spersed goblet cells. Intestinal adenomas 
exhibit variable cytological and glandular 
abnormality. On the basis of architecture, they 
are further characterised as being tubular, tubu-
lovillous or villous. Tubular adenomas are 
defined by the presence of more than 75% of 
tubular structures in the polyp. The villous 
component of a conventional adenoma is sig-
nificant if comprising at least 25% of the polyp: 
if between 25% and 75% of the polyp, this is 
diagnostic of a tubulovillous adenoma; if >75% 
of the polyp, this is a villous adenoma. On the 
basis of cytoarchitectural abnormality, dyspla-
sia can be graded as low or high grade. In low-
grade dysplasia, gland architecture is regular, 
and the lining epithelium consists of pencillate 
columnar cells with abundant eosinophilic 
cytoplasm, small hyperchromatic columnar 
nuclei, interspersed goblet cells and an absence 
of atypical mitotic figures. In high-grade dys-
plasia, glandular architectural arrangement 
occurs characterised by close-packing glands 
and glands with papillary infolding, complex 
architecture with back-to-back configuration, 
complex budding and cribriform patterns. Often 
the nuclei are enlarged and variable in size with 
prominent nucleoli. Loss of polarity is an 
important feature, and atypical mitotic figures 
may be found.

A small percentage of intestinal adenomas 
arise in the setting of inherited syndrome 
such as familial adenomatous polyposis, 
MUTYH and Lynch syndrome. Clues to 
an  inherited origin include young age at 
onset, multiple adenomas and multiple sites 
of involvement. Adenomas developing due to 
Lynch syndrome are typically high-grade and 
villous component.
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Intestinal-Type Polyps of Serrated Type
Serrated polyps are characterised by the unique 
architectural pattern of epithelial infolding into 
the gland lumen creating a sawtooth (“serrated”)-
type appearance. Currently three types of ser-
rated polyps are recognised—hyperplastic polyp, 
sessile serrated adenoma and traditional serrated 
adenoma. These are almost entirely restricted to 
the large intestine.

Gastric-Type Adenomas
These are most commonly found in the stomach, 
gastro-oesophageal junction region or proximal 
small intestine. The lesions may be pure or dis-
play an admixture of various patterns, usually a 
combination of pyloric gland and foveolar-type 
adenoma.

Pyloric Gland Adenoma
Pyloric gland adenoma is a neoplastic prolifera-
tion of cells with differentiation towards gastric 
pyloric gland cells. Most cases are sporadic, 
although recent studies suggest an increased 
prevalence in both Lynch syndrome and familial 
adenomatous polyposis.

In the absence of morphological dysplasia, 
pyloric gland adenoma is characterised by a pro-
liferation of regular, tubular glands lined by 
cuboidal cells that have clear to eosinophilic cyto-
plasm and a round nucleus with generally small 
nucleolus. Development of morphological dys-
plasia is characterised by architectural irregular-
ity, increase in cell size, increase in nuclear size 
and increased prominence of nucleoli. To date no 
well-established guidelines exist for separation of 
low- and high-grade dysplasia; however, cytoar-
chitectural features used above for intestinal dys-
plasia are commonly applied. Development of 
invasive carcinoma may be deceptive. A back-to-
back gland pattern or infiltration by single tumour 
cells indicates malignancy.

Pyloric gland adenoma displays cytoplasmic 
expression of MUC6. Expression of MUC5ac 
may be found in cells near the luminal aspect of 
the tumour:

• Chief cell adenoma (see stomach chapter)
• Foveolar adenoma (see stomach chapter)

 Adenomas of Special Type
These are benign tumours of specific anatomic 
glandular structures and therefore restricted to 
the site of the originating structure. Examples 
include Brunner gland adenoma (syn 
Brunneroma, Brunner gland hamartoma) and 
adenomas of the oesophageal submucosal glands.

 Papilloma
This is a proliferation of squamous mucosa char-
acterised by a papillary architecture with fibro-
vascular cores in the papillae. Koilocytotic atypia 
may be appreciated if HPV infection is the cause. 
Papilloma may also arise on the basis of local 
irritation, for example, due to acid reflux in the 
oesophagus.

 Epithelial Proliferations with Stromal 
Invasion

Epithelial lesions may also appear to invade the 
stroma of the biopsy (usually, but not always, 
 representing adenocarcinoma). Important clues 
to invasive growth include a desmoplastic stro-
mal reaction and/or complexity and infiltrative 
patterns of the epithelium. Desmoplasia is a 
fibroblastic proliferation in response to a growing 
epithelial tumour. Often the fibroblasts sit in a 
myxoid background with minimal collagen depo-
sition and with associated inflammatory reaction 
comprising lymphocytes and neutrophils. If the 
tumour is more slowly growing, the desmoplastic 
response may be more collagenous. Sometimes it 
may be keloidal. Submucosal invasive tumours in 
the large intestine almost always produce a des-
moplastic stromal reaction; however well-differ-
entiated adenocarcinoma and squamous cell 
carcinoma in the oesophagus and stomach may 
invade without a stromal reaction.

Occasionally epithelium may be misplaced 
into submucosa, particularly in a  polypoidal 
tumour that has undergone torsion. This process 
is referred to as pseudoinvasion and needs to be 
separated from true invasion. The absence of a 
desmoplastic stromal reaction or irregular gland 
or tumour nest outlines helps exclude true 
invasion.
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 Carcinoma
Epithelial proliferations invading the stroma rep-
resent carcinoma. In most cases a desmoplastic 
stromal reaction is present. In cases where inva-
sion is restricted to the mucosa, the diagnosis of 
carcinoma will require the presence of a marked 
degree of glandular complexity, merging of 
glands, and punched out cribriform patterns. 
Intramucosal adenocarcinoma in the large intes-
tine is designated as high-grade dysplasia because 
it does not exhibit malignant behaviour. Similarly, 
squamous cell carcinoma involving only the epi-
thelium of the oesophagus is designated as high- 
grade dysplasia. In both these situations, the 
diagnosis of invasive carcinoma relies on the 
demonstration of submucosal invasion. Carcinoma 
of the gastrointestinal tract may exhibit a wide 
variety of types. The WHO classification for each 
type varies, and reference to this is required in 
each situation. Table 1.2 lists the most commonly 
encountered forms of carcinoma.

Most carcinoma arises in a sporadic setting; 
however it is always worth bearing in mind that 

in inherited or other predispositions to develop-
ment of carcinoma may exist. The most common 
examples include familial adenomatous polypo-
sis (FAP), Lynch syndrome, MUTYH associ-
ated  polyposis, juvenile polyposis syndrome, 
Peutz-Jeghers syndrome, neurofibromatosis type 
1, PTEN hamartoma tumour syndrome (Cowden 
syndrome), inflammatory bowel disease, chronic 
fistula and previous radiotherapy. The pre-exist-
ing in situ lesion, such as an adenoma, may be 
seen at the edge of the carcinoma.

 Pseudoinvasion/Epithelial Inversion 
into the Submucosa
This is a common process in the gastrointestinal 
tract particularly with protuberant or peduncu-
lated lesions that are prone to torsion or mechani-
cal trauma. The process is almost exclusively 
seen when the lesion undergoing torsion is com-
posed of glandular epithelium. Pseudoinvasion is 
most commonly encountered in conventional 
adenoma of the sigmoid colon. Peutz-Jeghers 
polyps also often display foci of pseudoinvasion.

Table 1.2 Most commonly encountered forms of carcinoma

Carcinoma type Morphological characteristics
Adenocarcinoma—intestinal 
type

Glandular or villoglandular arrangements; tumour cells are columnar with 
pencillate nuclei and eosinophilic cytoplasm; necrotic debris (“dirty necrosis”) is 
common within gland lumina

Adenocarcinoma—gastric type 
(including pyloric gland type)

Complex cribriform or small gland pattern; tumour cells are cuboidal and have 
clear or lightly eosinophilic cytoplasm; necrosis uncommon

Mucinous adenocarcinoma >50% mucinous
Signet-ring cell carcinoma >50% signet-ring cell forms
Neuroendocrine carcinoma Small cell type: diffuse or nested architecture; small-/intermediate-sized cells 

with high nucleus to cytoplasmic ratio, granular chromatin and inconspicuous 
nucleoli
Large cell type: organoid, nested and/or trabecular architecture; large cells with 
vesicular nuclei and nucleoli
Both: neuroendocrine immunohistochemistry positive

Squamous cell carcinoma Differentiation varies; eosinophilic to basophilic appearance; keratinisation and 
evidence of desmosomes

Adenosquamous carcinoma Mixed adenocarcinoma and squamous cell carcinoma elements
Medullary carcinoma Solid growth in nested, organoid or trabecular patterns; tumour-infiltrating 

lymphocytes and peritumoural lymphoid infiltrate. Neuroendocrine 
immunohistochemistry negative

Undifferentiated carcinoma No line of differentiation appreciable by morphology, mucin histochemical 
stains or immunohistochemistry

Mixed adenocarcinoma and 
neuroendocrine carcinoma 
(MANEC/MiNEN)

>30% component of conventional adenocarcinoma mixed with neuroendocrine 
neoplasia
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Features that help separate pseudoinvasion 
from true malignant infiltration include the 
following:

• The epithelium extends through a narrow gap 
in muscularis mucosae rather than broad- 
based invasion.

• Rounded appearance to the focus.
• Rounded appearance of glands within the 

focus.
• Lamina propria surrounds the glands of the 

focus.
• There is a background of dense collagen but 

not true desmoplasia.
• Often marked hypertrophy of the muscularis 

mucosae.
• Haemosiderin deposition and red cell 

extravasation.
• Chronic inflammation.
• Extravasated mucin with either no epithelium 

present or epithelium confined to the edge. 
Note that neoplastic epithelium floating within 
the mucin pools is a concerning feature for 
invasive adenocarcinoma.

 Metastasis (Foreign Appearance 
for Site)

Metastases may be epithelial or mesenchymal in 
origin. The former is more common and is mostly 
via a transcoelomic route; hence another site in 
the abdominal cavity is the usual primary site—
gastrointestinal tract and female genital tract. 
Lobular carcinoma of the breast has a marked 
predilection to spread to serosal surfaces and thus 
may secondarily involve the luminal gastrointes-
tinal tract, especially the stomach and rectum. 
Melanoma is the most common non-epithelial 
tumour to present as a metastasis.

 Diffuse Round Cell (Epithelioid-Like) 
Pattern

As glandular epithelial neoplasms become less 
differentiated, they assume a diffuse architec-

tural pattern with sparse or no glandular dif-
ferentiation. Here the differential diagnosis 
broadens, and we are forced to consider non-
glandular epithelial neoplasms, in particular 
squamous cell and neuroendocrine neoplasm, 
as well as a broad range of non-epithelial neo-
plasms such as lymphoma, melanoma and mes-
enchymal origin tumours. To help with this 
differential, we have found it useful to think in 
terms of the dominant cytoplasmic tincture of 
the tumour cells, blue cell, pink cell or clear 
cell, on the H&E stain. This generally narrows 
the diagnostic considerations. In most cases, 
morphological clues (discussed in the individ-
ual chapters) help to further narrow the possi-
ble diagnoses. If morphology does not provide 
any assistance with the differential diagnosis, 
then a broad initial screening panel of LCA, 
AE1/AE3 and S-100 should be employed to 
define a line of differentiation. Based on the 
morphological clues and/or initial immunore-
action pattern, further targeted stains can be 
performed to establish the final diagnosis. The 
tables below list the most common diagnoses 
for these various patterns and the immuno-
chemical stain that best characterises the 
diagnosis.

 Blue Cells
See Table 1.3.

 Pink Cells
See Table 1.4.

 Clear Cells
See Table 1.5.

 Neuroendocrine  Neoplasms (NENs)
Neuroendocrine neoplasms of the gastrointestinal 
tract occur at all sites. They are usually sporadic, 
but a significant number arise in an inherited set-
ting, in particular MEN1 and neurofibromatosis 
type 1 syndromes. Histological features common 
to a well-differentiated neuroendocrine neoplasm 
or neuroendocrine carcinoma can be considered 
on the basis of architectural, cytomorphological 
and stromal patterns.
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 Architectural Patterns

Characteristic architectural patterns have been 
classified into four types by Soga and Tazawa [1].

Type A: the insular solid pattern composed of 
small- to medium-sized tumour nests. Seemingly 
solid patterns may result from close packing of 
trabeculae and ribbons; Type B, the trabecular 
pattern typified by cell ribbons in single or, occa-
sionally, double or multiple layers; Type C, the 
glandular pattern, comprising glandular patterns 
with either true glandular lumen or pseudoglands 
showing a cellular rim surrounding a central ves-
sel; and Type D, the mixed pattern. Tumours with 

complex architecture resulting from combina-
tions of two or more of the patterns are also 
described.

 Cellular Morphology
Neuroendocrine neoplasms (NENs) are divided into 
neuroendocrine tumours (NETs) and neuroendocrine 
carcinomas (NECs) based on well differentiated 
morphology of NETs compared to poorly differenti-
ated morphology of NECs. Well-differentiated 
tumours (NETs) are characteristically composed of 
relatively uniform round cells with variable amounts 
of eosinophilic cytoplasm and central nuclei with 
granular (“salt and pepper”) chromatin pattern. 
Poorly differentiated tumours (NECs) show more 
cytological variability and nuclear hyperchromasia 
and may be of small cell or large cell type.

 Stroma
Typically there is a richly vascular fibrous stroma. 
Stromal elastosis may accompany ileal neuroen-
docrine tumours but is generally not evident in 
endoscopic biopsies. Psammomatous-type dys-
trophic calcification may occur with somatostati-
noma, and amyloid deposition may be 
encountered in any functional tumour.

Well-differentiated lesions have a low mitotic 
activity, while poorly differentiated tumours have 
high mitotic rate, frequent apoptosis and foci of 
tumour necrosis.

Table 1.3 Blue cells

Diagnosis
Preliminary 
immunohistochemical profile

Lymphoma LCA, CD3 or CD20
Plasma cell tumours CD138
Leukaemia Myeloperoxidase, CD43
Carcinoma—
adenocarcinoma

AE1/AE3 (mucin 
histochemical stain)

Neuroendocrine 
Neoplasms

AE1/AE3, neuroendocrine 
markers (chromogranin, 
synaptophysin and CD56)

Carcinoma—squamous 
cell (poorly 
differentiated 
“basaloid” pattern)

AE1/AE3, P63, p40, high 
molecular weight CK

Mastocytosis CD117, CD25
Sarcoma—Ewing’s/
PNET

CD99

Metastasis Variable pattern

Table 1.4 Pink cells

Diagnosis
Preliminary 
immunohistochemical profile

GIST CD117, DOG1
Histiocytic tumours CD68
Glomus tumour SMA
Granular cell tumour S-100, SOX10
Langerhans cell 
histiocytosis

S-100, CD1a

Epithelioid smooth 
muscle tumour

SMA, desmin, h-caldesmon

Carcinoma—
squamous cell

P63, high molecular weight 
CK

Metastasis Variable pattern

GIST = gastrointestinal stromal tumour; SMA

Table 1.5 Clear cells

Diagnosis
Preliminary 
immunohistochemical profile

GIST CD117, DOG1
Carcinoma—any AE1/AE3
Histiocytic lesions 
(xanthoma)

CD68

Lymphoma LCA
Mastocytosis CD117, CD25
Langerhans cell 
histiocytosis

S-100, CD1a

Clear cell sarcoma S-100, HMB45
PEComa HMB45
Epithelioid smooth 
muscle tumour

SMA, desmin, h-caldesmon

Metastasis—clear cell 
renal cell carcinoma

CD10

GIST = gastrointestinal stromal tumour
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The WHO classification of neuroendocrine 
neoplasm is based on tumour site, tumour size, 
mitotic rate and proliferation index and the presence 
of angiolymphatic invasion (see Table 1.6) [2–4].

Neuroendocrine neoplasm will express cyto-
keratin and are reactive for at least two neuroen-
docrine markers. These include stains expressed 
in the following fashion:

 1. Cytoplasm or cell membrane (neurone- 
specific enolase, NSE, PGP9.5 and neural cell 
adhesion molecule—NCAM, CD56)

 2. Synapse-like microvesicle 
reaction—synaptophysin

 3. Large dense-core vesicle reaction—chromo-
granin A, CD57

Specific hormone production in tumour cells 
(which does not necessarily correlate with release 
into the blood or with the production of a specific 
clinical syndrome) can also be detected by immu-
nohistochemistry, e.g. insulin, gastrin, glucagon 
and somatostatin. However, this is not necessary 
for histological classification.

The pathology report for biopsy and endomu-
cosal resection specimens of neuroendocrine 
neoplasm should include the following:

 1. Tumour site (and clinical setting)
 2. Diagnosis:

 (a) WHO 2017 classification (based on 
tumour grade—record mitotic count and 
Ki67 index) (see Table 1.6)

 (b) Common name—if clinical setting is 
known, e.g. “carcinoid”, gastrinoma

 3. Tumour size (and depth/extent of invasion)
 4. Angioinvasion (and perineural invasion)
 5. Immunohistochemical results—neuroendo-

crine stains, Ki67 and specific hormone stains
 6. Resection margin status (if endomucosal 

resection)

 Lymphoma
Up to 25% of all extranodal lymphomas occurred 
in the gastrointestinal tract. B cell non-Hodgkin 
lymphoma is most common followed by T 
cell non-Hodgkin lymphoma with Hodgkin lym-
phoma being very rare. More than half of all gas-
trointestinal tract lymphomas arise in the 
stomach, approximately one quarter occur in the 
small intestine and 10% occur in the large intes-
tine. However lymphomas account for only 
approximately 1% of malignancies in the large 
intestine, whereas they account for 1/3–1/2 of 
malignancies in the small intestine.

A predisposing or precipitating factor may be 
responsible for lymphoma development. Examples 
include Helicobacter pylori infection and gastric 
MALT lymphoma, coeliac disease and intestinal T 
cell lymphoma and immunosuppression and EBV-
associated lymphoproliferative disorders.

It is important to recognise that most forms of 
lymphoma can occur in any site in the gastrointes-
tinal tract; however in many circumstances, a par-
ticular tumour is more likely to be found at a 
particular site. Hence throughout this textbook, the 
form of lymphoma will be discussed in most detail 
at the site of which it most commonly occurs.

The morphological approach to lymphoma uses 
a combination of (1) tumour cell size (small or 
large), (2) growth pattern (follicular or diffuse) and 
(3) pattern of infiltration of the epithelium (e.g. lym-
phoepithelial lesions, intraepithelial invasion). The 
background clinical setting is also important (e.g. 
coeliac disease, Helicobacter pylori infection, HIV 
infection). Immunohistochemical stains are required 
to establish the tumour lineage (B cell, T cell or 
Hodgkin lymphoma) and to ultimately establish the 
lymphoma subtype. B cell lymphomas show expres-
sion of CD20 and/or CD79a. T cell lymphomas 
show expression of CD3, CD5 and CD43. Molecular 
investigation may also be helpful to either establish 
the diagnosis (flow cytometry of fresh tissue, T cell 

Table 1.6 WHO (World Health Organisation) classification of small intestinal neuroendocrine neoplasms

Well-differentiated 
endocrine tumour 
(benign behaviour)

Well-differentiated 
endocrine tumour 
(uncertain behaviour)

Well-differentiated endocrine 
carcinoma (low-grade 
malignant)

Poorly differentiated 
endocrine carcinoma 
(high-grade malignant)

Duodenum
Jejunum
Ileum

Mucosa
Submucosa
≤10 mm
No vascular invasion

Mucosa
Submucosa
>10 mm
or vascular invasion

Well- to moderately 
differentiated Invasion to/
beyond muscularis propria 
or metastases

Small cell carcinoma
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receptor gene rearrangement studies on paraffin-
embedded material) or to provide a specific diagno-
sis (translocation FISH, e.g. cyclin D1).

An initial approach to a probable lymphoma, 
suggested by combination of morphology and/or 
positive staining for LCA, is to assess reaction 
for CD3 and CD20. Depending on the lineage, 
further stains can be performed as per the follow-
ing tables.

Suggested B cell lymphoma panel: CD5, 
CD10, CD20 and BCL2 (optional depending on 
potential subtype) CD21 for follicular dendritic 
cells, CD79a, PAX5, CD23, cyclin D1, MUM-1, 
MYC and BCL6 (Table 1.7)

Suggested T cell/NK cell panel: CD3, CD5, 
CD4, CD8, CD56, CD103 and cytotoxic cell 
markers (TIA, granzyme, perforin—at least one) 
(Table 1.8) [5, 6]

Table 1.7 B cell lymphoma and plasma cell neoplasms: immunohistochemical and molecular features

CD5 CD10 CD20 Others BCL2 BCL6 Translocation
Follicular lymphoma − + + PAX5 + + IGH-BCL2 

t(14;18)(q34q21)
MALT − − + CD43−/+ MALT 1 t(11;18)

(q21;q21) in1/3
Immunoproliferative 
small intestinal disease 
(IPSID)

− − + CD138 in plasmacytic 
cells; α-heavy chain; 
IgA+

Mantle cell + − + Cyclin D1, IgD+, 
PAX5+, SOX11

+ − CCND1-IGH 
t(11;14)(q13;q32)

B-CLL/small 
lymphocytic leukaemia

+ − + CD23+, CD43+ + −

Burkitt lymphoma − + + Ki-67 near 100%, 
EBV+

− + MYC t(8;14)
(q24;q32)

Diffuse large B cell 
lymphoma

− ± + PAX5+, Ki67 <90% ± ± MYC/BCL2/
BCL6±

Post-transplant 
lymphoproliferative 
disorder

− + + EBV+, CD30, CD15± 
(in Reed-Sternberg-like 
cells)

+

Lymphoplasmacytic 
lymphoma

− ± + + − CXCR4 (WHIM) 
somatic mutations

Extramedullary 
plasmacytoma

− − − CD79a±, CD138+, − −

Plasmablastic lymphoma − − − CD79a±, CD138+, 
MUM1+, EBV+

± − MYC±

Table 1.8 T cell lymphoma: immunohistochemical and molecular features

T cell lymphoma Immunophenotype
T cell 
receptor

Enteropathy-associated T cell 
lymphoma

CD3+, CD5−, CD7+, CD4−, CD8− (occasional +), CD103+, 
cytotoxic T cell marker (TIA, granzyme, perforin) + and 
CD56− (rare +)

TCR αβ+

Monomorphic epitheliotropic T 
cell lymphoma 

CD3+, CD5−, CD8+/−, CD56+/− and CD30− cytotoxic T 
cell markers (TIA1+/−, granzyme B+, perforin+/−)

TCR γ/δ+

Extranodal NK/T cell lymphoma, 
nasal type (ENKTL)

NK cell type: CD2+, cytoplasmic CD3+, CD5−, CD4−, 
CD8− and CD56+, with cytotoxic markers (TIA-1, perforin 
and/or granzyme B)
T cell type: surface CD3+, CD5+, CD4+ or CD8+ or CD4−/CD8−
Both EBV+

NK type: 
TCR αβ− andγδ−
T cell type: 
TCR αβ or γδ+/−

Indolent T cell lymphoproliferative 
disease of the gastrointestinal tract

CD3+ T cells, CD4+ (cytotoxic markers −) > CD8+ 
(cytotoxic markers +) ≫ CD4−/CD8−

TCR αβ+ or 
γδ+

Intestinal T cell lymphoma of no 
specific type

CD3+, CD5+, CD4+ or CD8+ or CD4−/CD8− TCR αβ+ or 
γδ+
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 Spindle Cell Pattern

The second major group of neoplasms are of 
mesenchymal origin and in the main assume a 
spindle or oval cell morphology. The majority 
of these encountered in gastrointestinal tract 
biopsies have a bland appearance of the tumour 
cells and generally behave in a benign fashion. 
Malignant counterparts are sometimes encoun-
tered and in general show larger tumour size, 
cytological atypia and obvious mitotic activity. 
As with the epithelial neoplasms, morphologi-
cal clues generally narrow the differential 
diagnosis; however, immunohistochemistry is 
commonly required to determine the cell of 
origin. Among the mesenchymal tumours, adi-
pose cell tumours and vascular lesions are gen-
erally distinctive enough to be separated on 
purely morphological grounds. While not nec-
essary in every case, a suggested general 
immunohistochemical panel is SMA, desmin, 
S-100, EMA, CD117, CD31 and AE1/AE3. 
Additional stains can be added as required 
(Table 1.9).

 Vascular Lesions

Vascular lesions may represent either true neo-
plasms, reactive proliferations or a prominent dila-
tation of a single or small group of vessels. 
Involved vessels may be lymphatic or blood bear-
ing. The latter may involve arteries, arterioles, cap-
illaries or veins. In general, lymphatic tumours are 
characterised by light eosinophilic staining pro-
teinaceous material within the lumen. This may be 
accompanied by foamy histiocytes. Arteries and 
veins usually have red cells in the lumen and a 
smooth muscle layer in their walls. We have found 
it useful to classify vascular lesions in terms of 
whether they represent a dilatation of a vessel or 
whether there is a proliferation of vessels. 
Immunohistochemical stains that define vessels 
include CD34 and CD31. A D2-40 is useful to 
define lymphatic vessels. HHV8 expression con-
firms the diagnosis of Kaposi sarcoma.

 1. Vessel dilation
 (a) Lymphatic—lymphangiectasia  and 

lymphangioma

Table 1.9 Cell or origin, tumour type and preliminary immunohistochemical profile

Cell of origin Tumour type Preliminary immunohistochemical profile
Smooth muscle Leiomyoma Leiomyosarcoma SMA, desmin, h-caldesmon
Neural Schwannoma, neurofibroma

Granular cell tumour
MPNST

S-100, SOX10, NFP

Perineural Perineurioma
“fibroblastic polyp”

EMA, claudin 1

Fibroblastic/
myofibroblastic

Inflammatory fibroid polyp
Inflammatory myofibroblastic tumour, 
fibromatosis
Solitary fibrous tumour

CD34, ALK-1, STAT-6, B-catenin

Vascular Glomus tumour, angiosarcoma
Kaposi sarcoma
Haemangioma—capillary, juvenile, 
anastomosing

SMA
CD31
HHV8

Adipose Dedifferentiated liposarcoma CD34, MDM2
Epithelial Sarcomatoid carcinoma AE1/AE3
Unknown Synovial sarcoma, clear cell sarcoma, 

PEComa
EMA, AE1/AE3
HMB-45

Metastasis Melanoma, sarcomatoid carcinoma, stromal 
tumour of the ovary/testis origin

AE1/AE3, S-100, other depending on 
morphology or clinical history

Other Endometriosis
Elastofibroma

Oestrogen Receptor, CD10
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 (b) Venous—venous bleb
 (c) Capillary—ectasia
 (d) Calibre-persistent vessel

 2. Vessel proliferation
 (a) Pyogenic granuloma
 (b) AV malformation
 (c) Portal hypertensive enteropathy (severe)
 (d) Angiodysplasia
 (e) Haemangioma
 (f) Kaposi sarcoma
 (g) Angiosarcoma

 Adipose Tissue (Like)

Adipose tissue tumours (lipomas) are usually 
easily diagnosed by the presence of regularly 
sized cells that have clear cytoplasm, a small 
eccentric nucleus and a thin cell membrane. 
Lipomas are overwhelmingly benign when 
encountered in the intestine. Air insufflation 
may on occasion lead to multiple clear vacuo-
lated spaces in the mucosa that can mimic 
lipoma. This process is known as pseudolipo-
matosis. The main clue is the variable size and 
small size of the clear spaces. A biopsy from an 
everted diverticulum (colon mainly) will also 
lead to adipose tissue in a mucosal biopsy.

 Biphasic Pattern: Glandular 
and Stromal Proliferation

Occasionally, tumours are encountered that are 
composed of both epithelial and stromal mesen-
chymal elements. These may represent true neo-
plasms as listed below. One important exception 
is endometriosis which should always be consid-
ered in a female of reproductive age:

 1. Synovial sarcoma
 2. Gangliocytic paraganglioma
 3. Endometriosis
 4. Metastases:

 (a) Carcinosarcoma
 (b) Mesothelioma
 (c) Teratoma

 Stromal Expansion with Stromal 
Inflammation

Some tumours show an apparent proliferation of 
stromal elements but also contain a prominent 
inflammatory process. Secondary inflammation 
occurring in or involving a mesenchymal tumour 
should be considered; however, in most cases, it is 
clear that no such neoplasm exists. Often the epi-
thelial elements of the lesion are architecturally 
disturbed, with epithelial proliferation or gland 
dilatation. Potential causes for this pattern include:

• Mucosal prolapse
• Hamartomas:

 – Juvenile polyp
 – Cronkhite-Canada polyp

• Inflammatory pseudopolyp
• Inflammatory fibroid polyp
• Ulcer base/granulation tissue

 Cystic Lesions

Many processes can present as a predominantly 
cystic lesion of the gastrointestinal tract. Despite 
this, cysts are uncommonly identified in mucosal 
biopsies because they typically develop deeper in 
the intestinal wall. Causes of cystic lesions 
encountered in mucosal biopsies are listed below:

 – Unique to site, e.g. Brunner gland cyst
 – Pneumatosis
 – Cystic vascular lesions—lymphangiectasia 

and venous bleb
 – Cystic change in a neoplasm
 – Inflammatory/postinflammatory cystic epithe-

lial proliferation (gastritis or colitis cystica 
profunda)

 – Endometriosis

 Tumour-Like Inflammatory Lesions

There exist a range of non-neoplastic primarily 
inflammatory disorders of the gastrointestinal 
tract that present as a mass lesion with the endo-
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scopic appearance suggestive of a neoplastic pro-
cess. Furthermore, reactive epithelial atypia or 
atypia in component stromal cells may add to the 
mimicry of a neoplasm. Pathologists need to be 
aware of this process in order to avoid over diag-
nosis of a neoplasm.

General examples:

• Mass-forming ischaemia
• Inflammatory polyp
• Exuberant granulation tissue in an ulcer base
• Endoscopic biopsies of tumours after neoad-

juvant chemotherapy

 Immunohistochemical and Molecular 
Biomarkers

Increasingly pathologists are required to apply 
specialised immunohistochemical stains or to 
undertake molecular analysis of tumour tissue. 
Broadly the reasons for this are (1) to establish 
the diagnosis and aid with subtyping of the 
tumour (e.g. EBV in situ hybridisation in gastric 
carcinoma), (2) to help define the tumour progno-
sis (e.g. mismatch repair studies in a colorectal 
mucinous tumour), (3) to identify an underlying 
genetic predisposition (e.g. mismatch repair stud-
ies in a colorectal carcinoma to identify potential 

Lynch syndrome) and (4) to determine the likely 
efficacy of targeted therapy (e.g. Her2 expression 
in gastric carcinoma and KRAS mutation status 
in colorectal carcinoma).

The immunohistochemical and molecular bio-
markers will be discussed in more detail in the 
relevant chapters.
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 Introduction to Upper GI Endoscopy

Upper gastrointestinal endoscopy (oesophagogas-
troduodenoscopy, OGD) is an endoscopic proce-
dure that enables visualisation of the upper 
gastrointestinal tract from the oropharynx to the 
proximal 10–20  cm of the jejunum. There have 
been great advances in technology over the past 
decade with modern endoscopes now capable of 
high-resolution imaging coupled with the ability to 
interrogate identified abnormalities using a num-
ber of push-button technologies such as electronic 
chromoendoscopy (narrowband imaging, flexible 
spectral imaging, colour enhancement and i-scan) 
and digital and optical zoom magnification.
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With the advent of such technologies, the 
endoscopist is now able to clearly target abnor-
mal areas of concern for histologic diagnosis and 
further contribute to patient care by histologic 
staging and endoscopic treatment.

Histological findings subsequent to endo-
scopic procedures may have a significant 
impact on patient care with the endoscopist and 
pathologist playing an integral role in deter-
mining management options. This may include 
long-term surveillance or invasive surgical 
procedures.

There are many indications that may warrant 
upper gastrointestinal endoscopy. These can be 
divided into three broad groups: diagnosis, treat-
ment and surveillance.

Persistent symptoms commonly result in 
referral for diagnostic endoscopy. Many symp-
toms can be non-specific; however, clear indica-
tions for upper gastrointestinal endoscopy 
include persistence of upper GI symptoms such 
as pain and nausea not responding to medical 
therapy or presence of alarm symptoms such as 
dysphagia, odynophagia, persistent vomiting and 
refractory reflux. In some cases, suspected diag-
noses require histological confirmation such as 
the need for histological diagnosis of coeliac dis-
ease in a patient with positive coeliac serology.

Endoscopy is also widely used in manage-
ment, and this is particularly true for patients pre-
senting with known oesophageal, gastric or 
duodenal premalignant or early malignant 
lesions. This includes but is not limited to those 
patients with Barrett’s oesophagus and dysplasia, 
early squamous cell dysplasia and gastric or duo-
denal adenomas. Many of these lesions are now 
amenable to resection using advanced endoscopic 
techniques such as endoscopic resection (ER) 
and endoscopic submucosal dissection (ESD). 
The pathologist plays an especially important 
role in this context with clear guidelines being 
published in respect to risk of lymph node 
involvement and need for further surgical 
management based on the histological assess-
ment/staging of these specimens.

Lastly, there are a number of disorders where 
surveillance is required for detection of early 

neoplasia that would institute a change in man-
agement. One such example is Barrett’s oesopha-
gus where surveillance intervals and need for 
therapeutic interventions (ER, ESD, radio-fre-
quency ablation) are strongly linked to the estab-
lished histopathologic diagnosis and grade of 
dysplasia. Other similar conditions include duo-
denal polyposis in the context of familial adeno-
matous polyposis (FAP) where Spigelman stage 
(histologic and endoscopic scoring system) can 
mandate major surgery, as well as surveillance in 
known cases of squamous cell dysplasia and gas-
tric intestinal metaplasia in select high-risk 
groups.

Ultimately, endoscopic evaluation of upper GI 
disorders has evolved into a complex and inter-
twined diagnostic and therapeutic intervention 
that in many instances relies heavily on accurate 
and appropriately reported histology which in 
many cases can have direct and significant impact 
on patient management and long-term outcome.

The most common non-neoplastic process of 
the oesophagus encountered in clinical practice is 
“oesophagitis”. A common biopsy sample 
received in routine practice is one from the 
gastro- oesophageal junction (GOJ), gastro- 
oesophageal reflux disease (GORD) being the 
most common inflammatory disorder affecting 
the oesophagus in up to about 40% of the Western 
population. GORD develops when gastric con-
tents, including gastric acid, pepsin and bile, 
reflux into the oesophagus and result in trouble-
some symptoms and/or complications. The injury 
leads to a diverse group of inflammatory 
responses which depends on the severity of reflux 
and host response. GOJ biopsies usually show 
squamous and columnar mucosa. Latter may rep-
resent gastric “cardia” or metaplastic columnar 
epithelium. Division of squamous and columnar 
mucosal changes in the GOJ is arbitrary. GOJ 
biopsies often show inflammation and reactive 
changes in both squamous and columnar mucosa 
(squamocolumnar injury pattern). Squamous 
mucosa, may show reflux-related changes (reflux 
pattern). Columnar mucosa in GOJ biopsies may 
be metaplastic oesophageal mucosa (metaplastic 
pattern).
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Reflux-induced changes and the develop-
ment of Barrett’s oesophagus were recognised 
in the 1970s, after endoscopic biopsies became 
more widespread. Since then, a spectrum of 
inflammatory diseases of the oesophagus, well 
beyond pure reflux disease, have been described. 
A diverse group of aetiologies involve the native 
squamous mucosa, resulting in a spectrum of 
inflammatory patterns. The microscopic pat-
terns are often nonspecific. Clinical and endo-
scopic information are often required to 
distinguish various aetiologies. As discussed in 
the previous chapter, a great deal of attention 
should be paid to clinical information to arrive 
at an aetiological diagnosis.

Oesophageal squamous mucosa shows some 
unique inflammatory patterns with similarities to 
inflammatory dermatoses. The common inflam-
matory patterns with both histological and clini-
cal aetiological clues, diverse patterns that could 
be seen in association with some aetiologies 
such as reflux as well as unique patterns such as 
sloughing oesophagitis and skin disorders 
involving the oesophageal squamous mucosa, 
are discussed in this Chapter.

 Inflammatory Patterns

 Acute Oesophagitis Pattern (With/
Without Erosion and Ulceration)

Acute oesophagitis pattern is characterised by 
intraepithelial neutrophils and oedema with or 
without erosion and/or ulceration.

Normally, the squamous mucosa of the oesoph-
agus contains few or no inflammatory cells.

This pattern of injury, although non-specific, 
is most commonly caused by GORD, infections 
and medications. Malignancy, amyloidosis, radi-
ation injury and vasculitis are also potential 
causes of acute oesophagitis, particularly if ero-
sions and ulcerations are present. Corrosive sub-
stance ingestion causes coagulative necrosis and 
inflammatory patterns, which depend on the time 
of biopsies and the type of corrosives ingested. 
Active lesions are rarely biopsied [1–3].

 Acute Oesophagitis Pattern: GORD
By far, the most common cause of acute ulcer-
ative or erosive oesophagitis pattern is GORD 
(Fig. 2.1a, b). However, all cases of GORD do 
not necessarily show ulceration or erosion but 
usually show the “reflux pattern” of injury (see 
below). Clinical and endoscopic features 
should be considered before an acute oesopha-
gitis pattern is determined to be related to 
GORD.  Other curable aetiologies such as 
infections and medication-induced changes 
should be excluded even if there is clinical evi-
dence of GORD.  Double pathology is not 
uncommon in patients with GORD! Presence 
of “mixed pattern of injury” should alert the 
pathologists to the possibility of medication-
related injury. In particular, if the clinical his-
tory indicates satisfactory reflux control, an 
alternative aetiology for ulceration should be 
considered [1–3].

 Acute Oesophagitis Pattern: Infections
General features of acute inflammation pattern 
commonly associated with erosion and/or ulcer-
ation are noted in infections, similar to GORD.

An important point to be aware of is that 
although infections are usually associated with 
severe inflammation, severely immunocompro-
mised individuals may not exhibit a robust 
inflammatory response. A compromised immune 
system is the most important risk factor for the 
development of infectious oesophagitis. HIV or 
AIDS patients and solid organ transplant 
patients are particularly at risk. Recent antibi-
otic use, corticosteroids, chemotherapy, radia-
tion therapy, malignancies and in particular 
haematologic malignancies are additional risk 
factors that should be sought in the clinical his-
tory, if not already provided.

Fungal, viral and bacterial organisms may 
cause infective oesophagitis. The most common 
cause of infective oesophagitis is Candida albi-
cans. Candida glabrata is also a consideration, 
particularly in hospitalised diabetic patients. 
Other fungal infections are rare but include 
Histoplasma, Aspergillus, Blastomyces and 
Cryptococcus [1–6].
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 Candida Oesophagitis

A mixed inflammatory infiltrate of neutro-
phils, lymphocytes and eosinophils is noted, 
with and without erosion and ulceration and 
Candida organisms (Figs. 2.2a–d and 2.3a, b). 
Intraepithelial lymphocytes are evenly distrib-
uted in the epithelium with neutrophils often 
present in small, superficially located clusters (“a 
diagnostic clue”) (Fig. 2.2c) and accompanied by 
parakeratosis (Fig.  2.2d). A prominent neutro-
philic infiltrate, abscess formation, erosion/ulcer-
ation and necrosis can be seen in some 
immunosuppressed patients and fungi may 
invade to deeper levels of the oesophageal wall. 

Invasion of mucosal and submucosal blood ves-
sels can be seen. Granulomas are occasionally 
present. However, as noted above, in immuno-
compromised patients, the associated inflamma-
tory response may be minimal.

Patients typically present with dysphagia 
and odynophagia and may have concurrent oral 
thrush. At gastroscopy, characteristic multiple 
small white or yellow mucosal plaques can be 
visualised. If scraped away, an ulcerated 
mucosa may be revealed underneath. The 
plaques can become confluent in severe 
 infections. In long- term and/or significant 
infections, granulation tissue and mucosal 
sloughing may also be seen.

a

b

Fig. 2.1 Acute 
ulcerative oesophagitis 
pattern of GORD (a, b)
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a b

c

d

Fig. 2.2 Acute ulcerative or erosive oesophagitis pattern of Candida. (a) Oesophageal squamous mucosa. (b) Candida 
organisms within squamous debris. (c) Neutrophil clusters on the surface. (d) Parakeratosis

Since Candida species colonise the oesopha-
gus in about one-fifth of healthy adults, histo-
logical confirmation of fungal invasion into 
tissue or ulcer slough is important. Candida can 
colonise preexisting ulcers or damaged mucosa 
of any aetiology, and the pathologist should 
consider the possibility of dual pathology. In 
addition, as several Candida species are com-

mensal in the GI tract and oropharynx, yeast 
forms from the oropharynx can contaminate 
oesophageal specimens. The presence of a few 
yeast forms in the absence of an inflammatory 
infiltrate can be considered a contamination. In 
some patients, the Candida infection may be 
opportunistic, infecting areas of inflammation 
and ulceration resulting from other causes 
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(Boxes 2.1 and 2.2). Fungi exposed to antifun-
gal therapy or ambient air may produce bizarre 
and unusual forms [2–6].

 Acute Viral Oesophagitis
Viral oesophagitis, the second most common 
cause of infectious oesophagitis, mostly results 
in ulceration of the oesophagus. Herpes simplex 
virus (types 1 and 2) and cytomegalovirus are 
common causative agents in viral oesophagitis. 
Occasionally, human papillomavirus, varicella 
zoster virus and Epstein-Barr virus can be associ-
ated with oesophagitis [6, 8, 21].

 Herpes simplex virus (HSV) 
Oesophagitis
Typically, with ulceration (Fig. 2.4a), the infected 
squamous cells of intact or denuded epithelium 
are degenerated and acantholytic and show hard, 

Box 2.1 Candida Oesophagitis
• Most common cause of infective 

oesophagitis
• Diagnostic clue: a mixed inflammatory 

infiltrate with evenly distributed intraepithe-
lial lymphocytes and small, superficially-
located neutrophil clusters accompanied by 
parakeratosis

• Commonly colonise the oesophagus in 
1/5 of healthy people

• Dual pathology: Colonise pre-existing 
ulcers or damaged mucosa of any 
aetiology

• A few yeast forms: likely contaminants
• True Candida oesophagitis:

 – Pseudohyphae are present in contrast 
to yeast forms.

 – Invasion into tissue or ulcer slough.

a b

Fig. 2.3 Case 1—Oesophageal candidiasis. (a) A 
72-year-old lady with past history of type 2 diabetes mel-
litus. Referred by general practitioner for evaluation of a 
2-week history of odynophagia not responding to proton 

pump inhibitor therapy. Gastroscopy was performed 
revealing multiple white plaque-like lesions, along the 
length of the oesophagus consistent with oesophageal 
candidiasis, confirmed by biopsies (b)

Box 2.2 Candida Organisms
• A mixture of budding yeast forms, 

hyphae and pseudohyphae. C. glabrata 
only features tiny budding yeast forms 
similar to Histoplasma.

• Yeasts: have a diameter of 3–5 μm with 
refractile cell walls.

• Pseudohyphae: non-septate, sausage- 
like, arranged perpendicular to the long 
axes of keratinocytes in the superficial 
epithelium.

• Yeast forms: oval and more basophilic.
• Budding spores and pseudohyphae: 

look in squamous debris, ulcer slough 
and fibrinopurulent exudate.

• Periodic acid-Schiff or Grocott’s methe-
namine silver stain highlights the fungi.
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brightly eosinophilic cytoplasm (Fig. 2.4b). Viral 
cytopathic effects are noted including multinu-
cleation, moulding and typical intranuclear inclu-
sions. These inclusions have a blue-grey colour 
and vary from those with a clear halo between 
them and the thickened nuclear membrane 
(Cowdry type A) (Fig. 2.4c) or homogenous and 
powdery inclusions that completely fill the 

nucleus (Cowdry type B) (Fig.  2.4c, d). The 
nuclear membranes of infected cells are often 
prominent and irregular. Multinucleate cells with 
dark smudgy nuclear inclusions are also present 
(Fig. 2.4d). These diagnostic inclusions are usu-
ally located at the edge of a vesicle or ulcer. If 
edge of the lesion is not sampled, the diagnosis 
may be missed.

a b

c
d

e

f

Fig. 2.4 Acute ulcerative or erosive oesophagitis pattern 
of HSV. (a) Marked ulceration with adjacent infected 
squamous mucosa. (b) Degenerated and infected squa-
mous cells with hard, brightly eosinophilic cytoplasm. (c) 

Cowdry type A inclusions (arrow) and many Cowdry type 
B inclusions. (d) Multinucleate cells with dark smudgy 
nuclear inclusions. (e) Macrophage-rich infiltrate—a clue. 
(f) HSV IHC
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Infection is associated with a mixed inflam-
matory infiltrate of intraepithelial neutrophils, 
eosinophils and lymphocytes, as well as a 
dense macrophage-rich infiltrate that can be a 
helpful diagnostic clue (Fig. 2.4e). These mac-
rophages tend to form aggregates in endo-
scopic biopsy specimen, possibly due to the 
force of biopsy forceps. In some cases, these 
aggregates may get so large that the patholo-
gist may worry about the possibility of a large 
cell lymphoma.

The infected squamous cells can be found 
closely adjacent to these macrophage aggregates, 
often with a small zone of intervening 
neutrophils.

Similar but smaller aggregates have been 
noted in the biopsies from cytomegalovirus 
oesophagitis, but not in Candida or GORD. 
Therefore, presence of these macrophages in a 
biopsy that does not contain diagnostic viral 
inclusions warrants additional studies (either 
deeper levels, immunohistochemistry (Fig. 2.4f), 
molecular testing if appropriate or repeat biopsy 
for viral studies). Concomitant infection by 
another microorganism such as Candida, cyto-
megalovirus or bacteria may occur, particularly 
in immunocompromised patients.

Patients with herpetic oesophagitis present 
with dysphagia and odynophagia. Chest pain, 
fever and bleeding may occur, and many have 
disseminated infection at the time of diagnosis 
which may be life-threatening, particularly in 
elderly and immunocompromised patients. In 
immunocompetent patients, herpetic infection 
is often self-limited. Unlike in Candida, where 
oral disease is present in the majority of 
patients, coexisting herpes labialis and oro-
pharyngeal ulcers are only seen in about one-
fourth of patients. Herpetic lesions 
predominantly occur in the middle to lower 
oesophagus, where they appear as multiple 
vesicles or punched-out ulcers with discrete 
edges (typically <2  cm). However, many 
patients have a non-specific erosive oesopha-
gitis (Box 2.3) [3, 5–14].

 Cytomegalovirus (CMV) oesophagitis
Inflammatory response can vary from minimal to 
deep ulceration with prominent granulation  tissue 
and necrosis. The diagnostic features are seen in 
ulcer base tissue (in contrast to changes of squa-
mous mucosa in HSV oesophagitis) as the squa-
mous epithelium is rarely infected by CMV 
(Fig. 2.5). The characteristic viral inclusions are 
found deep within ulcer beds. Inclusions can be 
intranuclear or cytoplasmic, such as classic “owl 
eye” large intranuclear inclusions or granular, 
eosinophilic inclusions in the cytoplasm. Fully 
developed CMV intranuclear inclusions are sin-
gle, large and deeply amphophilic with a pale rim 
of nuclear chromatin. These inclusions are seen 
on routine H&E preparations and found in endo-
thelial and stromal cells and only rarely in epithe-
lial cells.

Adjacent nuclei may be enlarged, appear 
smudged or have a “ground-glass” appearance 
but lack typical inclusions. Atypical intranu-
clear inclusions, described by Schwartz and 
Wilcox, are more subtle. These changes include 
the lack of halo around the inclusion, the pres-
ence of an enlarged perinuclear amphophilic 
zone in cells without inclusion and the pres-
ence of smudgy densely eosinophilic nuclei in 
smooth muscles. Atypical CMV inclusions are 
said to be particularly numerous in cases of 
AIDS.

Box 2.3 HSV Oesophagitis
Look at the edge of the ulcer for:
• Degenerate and acantholytic squamous 

cells with hard, brightly eosinophilic 
cytoplasm

• Viral cytopathic effects: multinucle-
ation, moulding and typical intranuclear 
inclusions

• Mixed inflammatory infiltrate of 
intraepithelial neutrophils, eosinophils 
and lymphocytes

• Macrophage aggregates
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a b

Fig. 2.5 Oesophageal squamous mucosa showing ulcer slough (a) and enlarged nuclei of stromal cells indicative of 
cytomegalovirus infection (b)

In cases suspicious for CMV oesophagitis, 
endoscopists should be educated to preferentially 
sample the ulcer bed.

CMV is another ubiquitous virus that similar 
to HSV, reactivates in the immunosuppressed 
patients. CMV-induced oesophagitis typically 
occurs in the immunosuppressed population and 
in particular AIDS and organ transplant patients, 
and in fact, CMV is the most common cause of 
ulcerative oesophagitis in the HIV-positive popu-
lation. Rare cases of CMV oesophagitis have 
been reported in immunocompetent patients, 
especially in the elderly.

The clinical presentation of CMV oesophagitis 
is similar to those of HSV and Candida, but unlike 
HSV, CMV oesophagitis is typically accompa-
nied by systemic CMV infection. Deep linear 
ulcers, solitary shallow ulcers, multiple ulcers, 
giant ulcers (>1 cm) and diffuse erosive oesopha-
gitis have been described. Most lesions are located 
in the mid to distal oesophagus [3, 6, 7, 15–20].

 HIV-Associated Oesophagitis
The ulcers are often located in the middle or distal 
oesophagus and are often deep and >1 cm in diam-
eter. Other causes of ulceration in the immuno-
compromised setting should be excluded before 

the diagnosis of idiopathic HIV-associated oesoph-
ageal ulcer is made. A high incidence of oesopha-
gitis and oesophageal ulcers is seen in AIDS 
patients. While many are due to combinations of 
HSV, CMV and/or candidiasis, in a proportion of 
these patients, giant oesophageal ulcers are present 
and no pathogens are identified. The HIV p24 core 
protein has been detected in ulcerated mucosa, 
suggesting that HIV is capable of producing ulcers 
in the absence of other pathogens, possibly via 
local immune dysregulation [6].

 Bacterial Infections
Sheets of bacteria (best visualised on tissue Gram 
stain) are typically present with associated necrosis 
and mucosal erosion. Notably, inflammation may 
be scant or absent in neutropenic patients. The 
presence of dyskeratotic cells with many bacteria 
can be a tip-off that the biopsy came from the top of 
particularly necrotic squamous cell carcinoma. 
Gram-positive bacteria, including Staphylococcus 
aureus, Staphylococcus epidermidis, viridans 
streptococci and beta-haemolytic streptococci, are 
the most commonly implicated organisms

Clinically significant bacterial oesophagitis 
occurs almost exclusively in immunocompro-
mised patients.
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Secondary bacterial colonisation of areas of 
prior oesophageal injury is more common. Prior to 
the rare diagnosis of a primary bacterial oesopha-
gitis, it is essential to confirm the presence of bac-
terial invasion of squamous mucosa or the deeper 
wall and exclude coexistent viral or fungal infec-
tion, neoplastic process or prior surgery [3, 6].

 Mycobacterial Infection
Typical inflammatory pattern in Mycobacterial 
Infection is granulomatous. This infection is 
exceedingly rare in the oesophagus. Please refer 
to the granulomatous pattern for details.

 Parasites
Parasitic infection of the oesophagus is very 
uncommon in developed countries but may occur 
in developing countries. Chagas disease is the 
most common parasitic infection of the oesopha-
gus. Theoretically, parasites can cause eosino-
philic oesophagitis pattern [6].

 Epithelial and Stromal Atypia in Acute 
Ulcerative Pattern
Marked reactive changes in the epithelium as well 
as stroma of ulcer tissue can be alarming. 
Malignant lesions are often accompanied by 
ulceration. Clinical and endoscopic impression is 
invaluable to detect subtle and small areas of 
malignant cells. Deep levels and ancillary testing 
may be required (refer to the neoplastic patterns) 
(Box 2.4) [1].

 Acute Oesophagitis Pattern: 
Medications
Medication-induced injury may also manifest as 
acute oesophagitis pattern with or without ero-
sion and/or ulceration. A clue to medication- 
induced acute oesophagitis pattern is the presence 
of other patterns such as apoptotic, eosinophilic 
and lymphocytic patterns imparting a “mixed 
pattern” of injury that will be discussed later. 
Often evidence of toxic damage with ballooning 
of epithelial cells can be seen. In some cases, 
acute pattern is the dominant pattern with another 
pattern being less obvious. Morphological clues 
of medications such as pill fragments and crystal 
deposition may be visible within the tissue itself.

Medication-induced upper gastrointestinal 
tract injuries are probably fairly common, yet 
these injuries are rarely documented in pathology 
reports and will be discussed further as a special 
pattern of pill oesophagitis.

 Active Chronic Oesophagitis Pattern

In biopsy samples, non-specific chronic inflam-
mation is seen with a lymphocytic infiltrate into 
the lamina propria. Active chronic pattern is 
expanded by more descriptive patterns 
described in detail in this chapter with clinico-
pathological correlation. Typical active chronic  

Box 2.4 Acute Patterns with Ulceration 
and Erosion
• Expect variable degrees of inflamma-

tion ranging from lack of any significant 
inflammatory response to severe ulcer-
ation and necrosis.

• Exclude GORD (clinically), classically 
seen in the distal oesophagus.

• Always probe further for clinical history 
of medications, immunosuppressive 
conditions, chemotherapy, radiotherapy, 

recent antibiotic therapy or long-term 
corticosteroid use including inhaled 
corticosteroids.

• Look for secondary patterns and special 
patterns (medication, infective).

• Look for specific “diagnostic” features: 
organisms, viral inclusions, coloured 
deposits including medication- 
associated substances.

• Be mindful of double pathology.
• Examine deeper levels with/without 

ancillary tests.
• Ask for more if clinical diagnosis is cru-

cial: preferential sampling.
• Do not miss malignancy.
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inflammation pattern of the glandular mucosa in 
the tubular gut is not a specific pattern. 
Nondescript active chronic inflammation pat-
tern outside the clinically and endoscopically 
defined setting of reflux, infection and medica-
tion injury, in particular in paediatric popula-
tion, needs exclusion of Crohn’s disease (CD).

Histologically, there are no definitive diagnos-
tic features, and this is especially true for muco-
sal biopsies which do not reveal the transmural 
nature of the disease. Often non-specific inflam-
mation is seen with a lymphocytic infiltrate 
within the lamina propria. CD is further discussed 
below.

 Granulomatous Pattern

Chapter 1 details a general discussion on granu-
lomatous pattern in endoscopic biopsies of the 
gastrointestinal tract. This pattern is relatively 
uncommon in the oesophagus.

Upper gastrointestinal manifestation of 
Crohn’s disease and infections should be consid-
ered if this pattern is noted. Clinical correlation is 
therefore required.

 Crohn’s Disease
Although Crohn’s disease (CD) is mainly iden-
tified in the lower gastrointestinal tract, 
oesophageal involvement is reported, accom-
panying CD in the rest of the gastrointestinal 
tract. Isolated oesophageal CD is extremely 
rare (Fig.  2.6). Oesophageal involvement is 
reported in 0.2–1.8% of adult CD patients and 
larger population of paediatric patients (as 
high as 42% of CD cases). The clinical presen-
tation is non-specific and includes dysphagia, 
odynophagia, epigastric and chest pain and 
heartburn. Oesophageal CD usually occurs in 
the distal two-thirds of the oesophagus with 
aphthous ulcers and superficial erosions seen 
in most patients endoscopically. Cobblestoning, 
deep ulcerations and/or stricturing indicate 
more advanced disease [2, 3, 22–28].

 Eosinophilic Pattern

This pattern is characterised by eosinophil-pre-
dominant intraepithelial inflammation often 
accompanied by basal cell hyperplasia and reac-
tive changes (Figs.  2.7a, b and 2.8a–f). 

a b

Fig. 2.6 Oesophageal squamous mucosa showing mucosa and submucosa with granuloma formation seen in Crohn’s 
oesophagitis
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Eosinophils often accompany many other inflam-
matory patterns.  Eosinophilic oesophagitis (EO) 
pattern is reserved to describe the inflammation 
almost exclusively showing eosinophils. A vari-
ety of causes result in this pattern (Box 2.5).

Of all above, the two frequently queried diag-
noses are gastro-oesophageal reflux disease and 
“eosinophilic oesophagitis” (EoE), also termed 
idiopathic eosinophilic oesophagitis. Although 
termed idiopathic, the classic EoE is believed to 
have an atopic/allergic basis. Other rarer causes 

are easily forgotten in the absence of clinical 
information.

Typically, EoE is a male predominant disor-
der, usually presenting in their 20s and 30s. 
Patients often have a long history of intermittent 
dysphagia to solids often associated with recur-
rent food bolus obstructions and retrosternal 
chest discomfort not responding to Proton pump 
inhibitor (PPI) therapy. Coexisting food allergies 
and other atopic diseases are common and pres-
ent in up to 86% of patients.

Endoscopic appearances when present are 
highly specific for the diagnosis and include 
oesophageal rings, longitudinal furrows and white 
papules (representing eosinophilic crypt abscess). 
In up to 20% of patients, oesophageal strictures 
may be present and in some patients are signifi-
cant enough not to permit passage of an adult 
gastroscope.

The diagnosis of EoE is essentially a clinico-
pathologic diagnosis, at the minimum requiring 
the triad of consistent clinical history, typical 
endoscopic findings and presence of >15 eosino-
phils/HPF (Fig. 2.8a).

Marked basal cell hyperplasia is invariably 
seen and is a useful clue to suspect the diagnosis at 
low power (Fig. 2.8b). Eosinophils in the surface 
layers (surface layering) (Fig. 2.8c), eosinophilic 

Box 2.5 Aetiologies of Eosinophilic Pattern
• Gastro-oesophageal reflux disease
• Eosinophilic oesophagitis
• Medications
• Food allergy
• Systemic collagen vascular disorders
• Hypereosinophilic syndrome
• Infections: viral and fungal (no docu-

mented evidence of parasitic infections)
• Inflammatory bowel disease
• Neoplasia
• Post-procedure biopsies, e.g. following 

photodynamic therapy

a b

Fig. 2.7 Case 2—Eosinophilic oesophagitis. A 36-year- 
old man presenting with a 4-year history of dysphagia to 
solids and multiple episodes of food bolus obstruction 
relieved with self-induced vomiting. Past medical history 
also included asthma and a known history of allergies to 

shellfish. Gastroscopy revealed multiple rings (thick 
arrow), furrows (thin arrow) and white exudates (circle) 
consistent with a diagnosis of eosinophilic oesophagitis 
(a). Four biopsies were taken from the distal and mid- 
oesophagus for histologic confirmation (b)
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microabscesses (Fig.  2.8d) imparting a “moth- 
eaten” appearance (due to associated intercellular 
oedema and acantholysis), subepithelial sclerosis 
(Fig.  2.8e) and degranulation of eosinophils 
(Fig. 2.8f) are other important diagnostic features 
(Box 2.6).

The disease should be isolated to the oesopha-
gus. Earlier consensus guidelines required an 
8-week trial of PPI to exclude so-called “PPI 
responsive EoE” as a separate entity; however, in 
recent years, it has been shown in adult patients 
achieving clinical and histological remission on PPI 
therapy that they are part of the same EoE contin-
uum, rather than a separate entity based on respond-
ers and nonresponders to PPI therapy showing 
overlapping phenotypic, genetic and mechanistic 
features.

Increased eosinophils even exceeding the 
cut- off number (15/HPF or more) in the 
oesophagus are not specific to EoE. However, 
many cases frequently contain greater numbers 
of eosinophils, sometimes exceeding 250 
eosinophils/HPF.  Only eosinophils where the 
nucleus is seen should be counted avoiding 
inclusion of isolated granules due to degranu-
lation (Fig.  2.8f). Collection of four or more 
eosinophils is regarded as an eosinophilic 
microabscess. They impart a “moth-eaten” 
appearance due to associated intercellular 
oedema and acantholysis.

Intraepithelial eosinophils (IEE) can be 
patchy. Therefore, examining multiple high-
power fields (HPF) per biopsy specimen is also 
important. Current data supports the histologic 
cut-off point of 15 eos/HPF for diagnosis of 
eosinophilic oesophagitis. Other inflammatory 
cells such as lymphocytes and mast cells are 
often present but are not the dominant pattern. 
The number of mast cells can be significantly 
increased. Damage and sloughing of the surface 
squamous cells can also be seen.

Most of above mentioned features in isolation 
may be present in GORD, although marked basal 
cell hyperplasia out of proportion to reactive 
changes, excessive counts of IEEs, surface layer-
ing, eosinophilic microabscesses and subepithe-
lial sclerosis are not features described in 
GORD.  We believe that the presence of 15 or 
more eosinophils per HPF in proximal or mid-
oesophagus compared to lower oesophagus or 
GOJ and lamina propria fibrosis is a major diag-
nostic clue to eosinophilic oesophagitis [29–42].

Box 2.6 Classic EoE: The Triad

Clinical Setting:

• Male predominant disorder, typically 
presenting in 3rd and 4th decades of life.

• A long history of intermittent dysphagia 
to solids often associated with recurrent 
food bolus obstructions and retrosternal 
chest discomfort not responding to PPI 
therapy.

• Coexisting food allergies and other 
atopic illness are common.

Endoscopic Appearance:

• Oesophageal rings, longitudinal furrows 
and white papules (representing eosino-
philic crypt abscess).

• Strictures may be present (20%) and in 
some patients is significant enough not to 
permit passage of an adult gastroscope.

Histologic Findings:

• Marked (>50%) basal cell hyperplasia
• A minimum of at least 15 eosinophils 

per HPF preferentially in proximal or 
mid- oesophagus; variable intensity and 
often patchy

• Degranulation of eosinophils (a clue but 
should not be counted)

• Eosinophils on the surface layers (sur-
face layering)

• Eosinophilic microabscesses
• Subepithelial sclerosis
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a b

c d

e f

Fig. 2.8 Oesophageal squamous mucosa with numerous 
eosinophils seen in eosinophilic oesophagitis. (a) 
Increased intraepithelial eosinophils (>15 eosinophils/
HPF). (b) Marked basal cell hyperplasia, easily appreci-

ated on low power. (c) Surface layering. (d) Microabscesses 
(arrow). (e) Subepithelial sclerosis. (f) Degranulation of 
eosinophils

 Lymphocytic Pattern

Lymphocytic oesophagitis is characterised by 
presence of an increased number of intraepithe-
lial lymphocytes (Fig. 2.9a) with prominent peri-
papillary distribution (Fig.  2.9b) and associated 
spongiosis but without associated neutrophils or 
eosinophils (Box 2.7).

Endoscopic appearance can mimic that of 
eosinophilic oesophagitis, with oesophageal 
rings present in over 50% of cases. Many cases, 
however, have normal mucosal findings or only 
minor changes including oesophagitis, erythema 
or nodularity.

“Lymphocytic oesophagitis” is best considered 
a reactionary pattern than an entity as diagnostic 
criteria are not defined, with the number of 
intraepithelial lymphocytes necessary to make the 

Box 2.7 Associated Diseases
• GORD
• Crohn’s disease
• Mucosal irritants
• GVHD
• Lichen planus

• Infections
• Medications
• Post-ablation biopsies
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a

b

Fig. 2.9 Lymphocytic 
oesophagitis. (a) 
Intraepithelial 
lymphocytes. (b) 
Peripapillary distribution

diagnosis range from as low as 12 to 50 per HPF, 
suggested by different investigators. A clear asso-
ciation with lymphocytic gastritis and small intes-
tinal lymphocytosis has not been established; 
although immune disorders including Crohn’s 
disease can give rise to lymphocytic pattern 
throughout the gut mucosa [43–48].

 Apoptotic Pattern

The histologic manifestations of GVHD (graft vs 
host disease) are usually found in the upper third 
of the oesophagus. Acute inflammation, erosions, 
ulcers and necrosis characterise acute GVHD, 
whereas in the chronic setting, there is desqua-
mation of oesophageal mucosa and associated 
pauci-cellular submucosal fibrosis which may 
not be evident in biopsy samples.

Other causes of this pattern include 
medication- induced injury, in particular myco-
phenolate, and infections. CMV infection needs 

to be excluded by immunohistochemistry when 
apoptotic pattern is observed outside the setting 
of GVHD.

Although the gastrointestinal tract is a com-
mon site for GVHD, oesophageal involvement is 
uncommon. Clinical symptoms are non-specific 
and include dysphagia and chest pain [3, 49–51].

 Mixed Pattern

This pattern is regarded as a red flag to hunt for 
pill substances in the biopsy and “quiz” the clini-
cian for medication history, since medication- 
induced injury is the main culprit. In addition, a 
mixed pattern should also alert the pathologist to 
the possibility of double aetiology. Mixed pattern 
is characterised by a combination of acute and/or 
chronic injury pattern with sub-patterns (i.e. 
eosinophilic, deposition, apoptotic, vasculo-
pathic) and is typical of medication-induced 
oesophagitis.
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 Medication-Induced Oesophagitis
While some medications produce characteristic 
histological patterns that guide the pathologists 
to identify the offending substance, most are 
largely indistinguishable from those of other 
drugs, GORD, infections and immune-mediated 
diseases (Fig. 2.10). “Pill-induced oesophagitis” 
(Fig. 2.11a) is the term used most commonly to 
describe medication-induced oesophageal injury. 
It is caused by direct contact of mucosa with 
medication and facilitation of mechanisms that 
eventually lead to disruption of the mucosal lin-
ing, rather than systemic toxicity or allergic 
reaction. The direct localised toxicity is gener-
ally caustic (acidic or alkaline) or hyperosmolar 
in nature. Other important factors such as medi-
cation contact time, pill coating and immediate 
versus sustained-release formulations also play a 
role. Altered anatomy (e.g. stricture) and motil-
ity disturbances are among other contributing 
factors. The most commonly reported agents 
include antibiotics (particularly doxycycline, tet-
racycline and clindamycin), NSAIDs, potassium 
chloride, iron supplements, ascorbic acid, 
bisphosphonates and resins. Tetracyclines are 
the most common type of antibiotic to cause pill 

oesophagitis, with doxycycline being the most 
frequent culprit.

Most patients are elderly and present with 
sudden onset odynophagia, retrosternal pain and 
dysphagia. Endoscopic findings include ery-
thema, mucosal denudation, discrete ulcers or 
erosions and strictures. Remnants of the pill may 
also be seen. The usual sites of involvement are 
mid-oesophagus at the level of aortic arch, the 
level of an enlarged left atrium and the gastro- 
oesophageal junction.

Pill oesophagitis pattern is generally a non-
specific oesophagitis pattern characterised by 
mucosal erosion, ulceration and associated 
 fibroinflammatory exudate, and granulation tis-
sue is usually seen (Fig.  2.11a). Although the 
main reason for obtaining biopsies may be to 
exclude a malignancy or infection, the presence 
of polarisable crystalline material or other spe-
cific histological findings may be an important 
clue to the diagnosis (Fig. 2.11b), but these are 
not present in all cases (Boxes 2.8 and 2.9) [54, 
55, 60–62, 64].

Fig. 2.10 Case 3–Pill oesophagitis. A 15-year-old lady 
with 2-week history of burning retrosternal chest pain and 
occasional radiation to the back. Recent USS and routine 
blood work were normal. Some recent improvement in 
symptoms, however, has ongoing postprandial retroster-
nal discomfort. Gastroscopy was done. Biopsies revealed 
mixed injury pattern

Box 2.8 Pill Oesophagitis and mimics
Pill oesophagitis may simulate the endo-
scopic appearance of severe gastro- 
oesophageal reflux disease, although 
gastro-oesophageal reflux disease tends to 
present more insidiously.

• Pill oesophagitis that is limited to the 
narrowing of the mid-oesophagus is less 
likely to be confused with gastroesopha-
geal reflux, which invariably involves 
the distal oesophagus.

• Biopsies from patients with gastro-
oesophageal reflux disease reveal eosin-
ophilic, rather than neutrophilic, 
inflammatory infiltrates, except in areas 
of erosion or ulcer.

• The identification of pill fragments 
should alert the pathologist to consider 
an element of drug-induced injury.
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Fig. 2.11 Pill oesophagitis. (a) Ulcerated oesophageal 
mucosa. (b) Iron pill oesophagitis: brown-black crystal-
line material on ulcerated/injured surface. (c) Doxycycline 

effect. (d) Ulcerative oesophagitis with neutrophilic 
infiltrates as well as intraepithelial eosinophilia 
(alendronate)

• Viral infections, such as herpes and cyto-
megalovirus, also cause oesophageal 
ulcers and mimic pill oesophagitis, but 
tend to occur in immunosuppressed 
patients. Well-sampled viral ulcers often 
reveal characteristic inclusions.

• Always look for crystalline material in 
cases suspected for pill oesophagitis 
pattern and in all biopsies of oesopha-
geal ulcers.

Box 2.9 Common Medications Causing 
Upper Gastrointestinal Tract Injury

• Non-steroidal anti-inflammatory drugs 
(NSAIDs)

• Antibiotics: tetracyclines including 
doxycycline

• Ferrous sulphate, potassium chloride, 
ascorbic acid, zidovudine

• Theophylline, quinidine, gluconate, 
alendronate (Fosamax)
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Main patterns of medication-induced 
oesophagitis
Nonspecific mixed pattern, suggestive of medi-
cation/pill-induced injury (in the correct clini-
cal context):
• Acute oesophagitis pattern with widespread 

spongiosis.
• Any admixture of intraepithelial eosinophils 

and/or lymphocytes with widespread spongio-
sis (especially when associated with neutro-
philic pustules or erosion/ulceration).

• Any pattern of inflammation with associated 
pill fragments/crystalline material. Pill frag-
ments are variably polarisable and refractile; 
some are bright pink with a periodic acid- 
Schiff special stain.

• Acute oesophagitis pattern in mid- oesophagus, 
in the absence of infective organisms.

Specific crystals +/− acute inflammation asso-
ciated with resins
In most instances, Kayexalate produces a specific 
pill oesophagitis pattern which is easy to recog-
nise in histological biopsies, and the finding of 
associated ischaemic or erosive GI tract disease 
merits a phone call to the clinician.
Specific Crystalline Patterns:

Iron pill oesophagitis (Fig.  2.11c): Luminal 
brown-black crystalline material adjacent to 
injured surface epithelium or admixed with lumi-
nal fibroinflammatory exudates. Confirmatory iron 
stains can be used to highlight iron deposition.

Doxycycline effect (Fig.  2.11d): Ulceration 
and a distinctive pattern of vascular injury with a 
pale perivascular, cell poor area (“halo”) corre-
sponding to an oedematous loose fibroblastic 
proliferation, perivascular inflammation consist-
ing of lymphocytes, occasional plasma cells and 
variable numbers of eosinophils and neutrophils. 

There is vascular damage with prominent endo-
thelial cell hyperplasia and an infiltration of the 
vessel wall by lymphocytes imparting “endothe-
lialitis” pattern. A primary vasculitis needs to be 
differentiated. However, rarity of primary vascu-
litis in the oesophagus should be considered in 
the clinical setting of doxycycline ingestion, and 
this is indeed a unique pattern.

Mycophenolate mofetil (Cellcept, MMF) 
effect: Increased apoptosis to the extent that it may 
mimic graft-versus-host disease and variably active 
oesophagitis with focal erosion or ulceration is a 
common feature. Consider mycophenolate mofetil 
(Cellcept, MMF), a commonly used antimetabolite 
drug that is used for immunosuppression in the set-
ting of organ transplantation. MMF-associated 
upper GI mucosal injury should not be used as an 
indicator for reducing drug when this drug is 
needed for the prevention of graft rejection.

Paclitaxel (Taxol)/colchicine effect: Epithe-
lial necrosis and ulceration as well as ring-
shaped arrested mitotic figures are commonly 
seen. Taxol is an antineoplastic agent that inter-
feres with tubulin and inhibits its polymerisation 
into microtubules, which causes mitotic arrest, 
similar to colchicine. It can cause injury through-
out the GI tract, but most commonly affects the 
oesophagus. Colchicine, used to treat gout, pre-
dominantly exerts its GI effects in the gastric 
antrum (see Chap. 4) and the duodenum. In the 
gastrointestinal tract, colchicine toxicity is asso-
ciated with variable mucosal injury in the oesoph-
agus, stomach and small intestine. Reduced 
epithelial cell layers, nuclear swelling and dys-
keratosis have been described in the oesophagus. 
A characteristic finding is the presence of numer-
ous mitoses arrested in metaphase. These may 
assume a characteristic “ring” pattern. The spe-
cific pathological changes caused by colchicine 
are usually limited to patients with renal failure 
(the population most susceptible to clinically sig-
nificant colchicine toxicity). These changes 
should not be mistaken for high-grade dysplasia.

In contrast to colchicine-associated changes in 
nonneoplastic mucosa, the mitotic arrest mimick-

• Taxanes (including Taxol)
• Resins: sodium polystyrene sulfonate in 

sorbitol (Kayexal, sevelamer)
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ing high-grade dysplasia seen in GI tract speci-
mens after taxane administration is not specific 
for toxicity but may also reflect taxane effect. It 
can be encountered in asymptomatic patients who 
have recently had medication. If these findings 
are seen histologically, they merit correlation 
with the clinical impression and should not be 
interpreted as toxicity in isolation (see Chap. 4).
Sloughing oesophagitis (oesophagitis disse-
cans superficialis) pattern (see below)

Sloughing oesophagitis/EDS is a distinctive 
pattern of injury that may be caused by different 
medications such as alendronate and CNS depres-
sants, as well as other non-medication causes.

 Specific Medications Causing “Pill 
Oesophagitis” Pattern

Potassium Chloride
Pill-induced oesophagitis was first described in a 
patient taking potassium chloride tablets. The 
toxicity is mainly due to the irritation by local-
ised high salt concentrations. KCl injury should 
be considered in elderly patients with heart fail-
ure, who often require supplementation to coun-
teract the effects of diuretics.

Bisphosphonates
Bisphosphonate injury is caused by a caustic alka-
line effect on the mucosa. The most common 
offender is alendronate, whereas cases secondary 
to etidronate and pamidronate have been described 
only as case reports. Histologic findings include 
ulcerative oesophagitis with neutrophilic infil-
trates as well as intraepithelial eosinophilia 
(Fig.  2.11e). The squamous epithelium appears 
reactive with enlarged and hyperchromatic nuclei. 
There also may be small intraepithelial vesicles. 
Clear, refractile, crystalline foreign material is 
often present in the fibroinflammatory exudate. 
Scattered multinucleated giant cells may associ-
ate with the crystals. Occasionally oesophageal 
strictures are present. We have seen an example of 
oesophagitis dissecans superficialis pattern with 
alendronate (Fosamax).

Tetracyclines
Tetracyclines, particularly doxycycline, are the 
most common antimicrobial agents to cause 
oesophagitis, accounting for up to 45% of cases. 
Histologic findings in tetracycline-induced ulcers 
reveal oedema of the squamous epithelium with 
dense neutrophil-rich infiltrates in the lower to 
middle regions of the mucosa. Vacuolar degener-
ation of the basal epithelial cells causes them to 
separate from the upper epithelial layers, creating 
an intramucosal cleft. The upper layers of squa-
mous cells undergo coagulative necrosis and 
slough into the lumen.

Doxycycline
Doxycycline is an oral tetracycline antibiotic 
that has been associated with oesophageal and 
gastric ulceration. Recently, some vascular 
changes have been reported in association with 
doxycycline- related oesophageal ulcers, includ-
ing vascular degeneration, prominent perivas-
cular oedema and endothelialitis in the deeper 
vessels in the ulcer bed (Fig. 2.11d). Squamous 
epithelium with dense neutrophil-rich infil-
trates in the lower to middle regions of the 
mucosa is seen. Vacuolar degeneration of the 
basal epithelial cells causes them to separate 
from the upper epithelial layers, creating an 
intramucosal cleft. The upper layers of squa-
mous cells undergo coagulative necrosis and 
slough into the lumen (“doxycycline effect”).

Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs)
Nonsteroidal anti-inflammatory drug-induced 
ulcers are characteristically large, shallow, discrete, 
mid-oesophageal ulcers surrounded by normal 
mucosa. Patients on long-term NSAID therapy may 
have an endoscopically normal- appearing oesopha-
gus, but histologically nonspecific oesophagitis 
may be seen. Alternatively, the oesophageal mucosa 
may appear inflamed, eroded or ulcerated. Patients 
also may develop reflux oesophagitis. Basal cell 
hyperplasia may not be present, because prolifera-
tion is inhibited by the prostaglandin inhibitors.
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Iron
Iron-induced injury is typically limited to the 
upper GI tract, and within the oesophagus it can 
induce a chemical burn with erosive injury. 
Biopsies typically display luminal brown-black 
crystalline material adjacent to injured surface 
epithelium or admixed with luminal fibroinflam-
matory exudates (Fig. 2.11c). Confirmatory iron 
stains can be used to highlight iron deposition. Of 
note, sometimes exuberant proliferation of reac-
tive fibroblasts and regenerative epithelial 
changes are seen near oesophageal ulcers that 
contain iron crystalline. These changes can be so 
striking as to raise the suspicion of a malignant 
process. This type of injury is seen in patients 
taking oral iron tablets who are usually older and 
with other risk factors for pill oesophagitis, such 
as polypharmacy, decreased saliva production 
and more time spent in the recumbent position.

Resins (Fig. 2.11f )
 – Kayexalate (sodium polystyrene sulfonate) is 

a cation exchange resin used for management 
of hyperkalaemia upper gastrointestinal tract 
injury due to Kayexalate in sorbitol (erosive 
and ulcerative injury) and is uncommon, 
reversible and typically not associated with 
serious sequelae. The basophilic crystals have 
a “mosaic” pattern that can be appreciated on 
haematoxylin and eosin stain but is accentu-
ated on acid-fast, PAS/alcian blue and Diff- 
Quik stains. It is useful to note that Kayexalate 
crystals are refractile but not polarisable. The 
crystals were either adherent to intact mucosa 
or admixed with exudates in 73% of patients 
with ulcers or erosions. Gastrointestinal bleed-
ing was the most common indication for 
biopsy.

 – Sevelamer is an anion exchange resin and 
phosphate binding agent used to treat hyper-
phosphatemia in renal failure. Although most 
of the specimens were colonic biopsies, 
oesophageal ulceration with crystals has also 
been reported. In contrast to Kayexalate, 
sevelamer crystals have curved cracks that 
resemble fish scales and often are two-toned 

with a yellow colour highlighted by pink lin-
ear accentuations. Sevelamer crystals are 
non-polarisable.

 – Bile acid sequestrants: Cholestyramine is used 
to bind bile acids in patients who have bile salt-
mediated diarrhoea, pruritus or hyperlipidae-
mia. Crystals can be seen in the GI biopsies 
from these patients, more often from the lower 
GI tract but occasionally from the upper GI 
tract. Bile acid sequestrant crystals are polygo-
nal with variable eosinophilic colouration 
ranging from magenta to orange. They may 
have infrequent linear fractures but do not have 
the mosaic pattern or fish scale pattern of either 
Kayexalate or sevelamer. Bile acid seques-
trants probably do not cause mucosal injury, 
but the crystals may cause confusion with 
other resins that may cause mucosal injury. 
Histologically, the crystalline structure of cho-
lestyramine is similar to that of Kayexalate; 
however, the cholestyramine crystal has greater 
opacity, lacks a mosaic pattern and is usually 
red in colour on H&E.  Another clue is that 
although both Kayexalate and cholestyramine 
crystals stain red with a periodic acid- Schiff 
stain, the former is also red with an acid-fast 
stain, whereas the latter is pink. Importantly, 
the effects of both sodium polystyrene sulfo-
nate and cholestyramine seem to be reversible 
and are typically not associated with serious 
sequelae (Box 2.10 and Table 2.1).

Endoscopic findings in drug-induced oesoph-
ageal injury generally suggest a chemical oesoph-
agitis, with erosions or ulcerations and exudative 

Box 2.10 Differentiating Resin Crystals
• Kayexalate: purple to red with mosaic/

fish scale pattern.
• Sevelamer: yellow with red lines and 

curved cracks (more resembles fish 
scale/roof shingles).

• Bile acid sequestrants: no mosaic 
pattern.
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inflammation accompanied by thickening of the 
oesophageal wall. Strictures and circumferential 
wall thickening may simulate malignancy in 
some cases.

The triad of awareness of specific histologi-
cal patterns, hunting for the presence of medi-
cation fragments and clinical data is the key. GI 
pathologists have to be familiar with clinical 
conditions that may increase a patient’s suscep-
tibility to potential medication-induced injury 
and actively look for direct or indirect evidence 
of related medications. The mixed pattern of 
injury secondary to medications can be divided 
into two main categories: medication-induced 
injury with non-specific patterns that require 
correlation with history and medication-
induced injury with distinctive features associ-
ated with injury.

Sloughing oesophagitis/EDS is a distinctive 
pattern of injury that may be caused by different 
medications such as alendronate and CNS depres-
sants, as well as other non-medication causes.

In addition to drugs, which are the main cul-
prits in a mixed inflammation pattern, the pos-
sibility of infections and double pathology (a 
primary common pathology complicated by/
associated with a secondary process such as 
infection or medication-related oesophagitis) 
needs to be considered and effectively excluded. 
For example, Candida oesophagitis can cause a 
lymphocytic pattern of inflammation with 
superficial microabscesses or erosion/ulcer-
ation (a mixed pattern) or secondary Candida 
oesophagitis can be seen in a background of 
GORD (e.g. acute oesophagitis accompanied 
by marked parakeratosis). Therefore, always 
look for medication-related changes and patho-
genic organisms in a mixed pattern of inflam-
mation (Boxes 2.11 and 2.12) [2, 3, 52–65].

Box 2.12 Medication-Induced Injury: 
Histological Clues
• “Diagnostic” patterns: Doxycycline, 

characteristic substances, e.g. resin.
• Mixed pattern of injury.
• Marked spongiosis.
• Lodged pill material.

 – When clinical clues are known or 
extracted!

 – When inflammatory pattern/s are 
otherwise difficult to explain.

• Be mindful of double pathology.

Table 2.1 Differentiating resin crystals

Resin crystal Fish scale H&E Modified ZN
Kayexalate Yes Purple Black
Sevelamer Yes Pink-yellow Magenta
Bile acid sequestrates No Eosinophilic Dull yellow

Box 2.11 Medication-Induced Injury: 
Clinical Clues
• Conditions treated or associated with 

known offending medications
• Bedridden patients and patients 

with  osteoporosis: bisphosphonate 
(Fosamax)

• Other diseases resulting in lodged pill 
substances in the oesophagus: 
Parkinson’s disease, diabetes, oesopha-
geal webs or other oesophageal struc-
tural abnormality

• Associated caustic injury when endos-
copist reports a single ulcer surrounded 
by “clean-appearing” mucosa

• NSAID-induced injury in patients with 
multiple medical problems

• Patients on chemotherapy—Taxol
• New-generation medications—emerging
• Denial of medication intake but report 

consumption of healthy foods and 
supplements
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 Sloughing Oesophagitis 
(Oesophagitis Dissecans 
Superficialis)

Two-toned appearance of superficial necrotic 
eosinophilic squamous epithelium with underly-
ing reactive mucosa, often with detached long 
strips of mucosa, is characteristic on low power 
(Fig. 2.12a, b). The superficial eosinophilic squa-
mous cells may have flattened nuclei (“parakera-
totic”) or appear “mummified” due to coagulative 
necrosis. They also can show pyknotic to faded 
(ghost) nuclei and intense eosinophilic cyto-
plasm. The eosinophilic top layer of the squa-
mous mucosa is often separated from the 
underlying intact squamous mucosa, and this 
sometimes creates a blister-like appearance. 
Most cases show some degree of detachment or 
splitting of the mucosa. Some cases at early 
stages have fluid-containing bullae or cysts with 
or without intraepithelial splitting above the basal 
layers. Vacuolisation of cytoplasm occurs pro-
gressing into fluid-filled cysts or bullae forma-
tion. Spongiosis is rare. The detached bottom 
layer attached to the lamina propria shows larger 
reactive nuclei. Inflammation is rarely seen and, 
if present, is often present at the junction between 

the necrotic epithelium and the underlying nor-
mal squamous mucosa. Ortho-parakeratosis and 
bacterial or fungal colonies are other accompany-
ing features and patterns that may be noted. The 
inflammatory cell infiltrate is absent or sparse 
similar to entities such as corrosive oesophagitis, 
GVHD, scleroderma and some drug toxicities 
(Box 2.13).

ba

Fig. 2.12 Sloughing oesophagitis (oesophagitis dissecans superficialis). (a) Endoscopic appearance. (b) Oesophageal 
squamous mucosa with the “two-toned” appearance

Box 2.13 Sloughing Oesophagitis/
Oesophagitis Dissecans Superficialis Pattern
• Microscopic appearance: a unique pat-

tern in the oesophageal squamous 
mucosa.
Characteristic: “two-toned look under 

low power”.
• Top layer: total or partial detachment of 

superficial layer, intraepithelial splitting 
or at least a blister-like appearance with 
superficial eosinophilic squamous cells: 
parakeratotic cells, ghost-like/mummi-
fied cells.

• Bottom layer: mucosa shows larger 
reactive nuclei.
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The endoscopic findings are often classic and 
range from white patches of peeling oesophageal 
epithelium affecting the mid- to distal oesopha-
gus to a dramatic appearance of diffuse sloughing 
of the entire oesophageal epithelium (Fig. 2.12b). 
An appearance of “filled with gift-wrap paper” 
has also been described. The mucosa underneath 
the peeled “membrane” is often unremarkable. 
These patients often present with non-specific 
clinical symptoms (e.g. cough, dysphagia, globus 
sensation, regurgitation, chest or epigastric pain, 
heartburn, nausea and vomiting) and the diagno-
sis is often not suspected until endoscopic 
examination.

Some authors consider oesophagitis dissecans 
superficialis (EDS) and sloughing oesophagitis 
(SE) as two different entities with overlapping 
endoscopic and histopathologic features. 
Currently the popular approach is to consider the 
spectrum as one disease since pathogenesis is ill 
defined.

This pattern of injury is believed to be due to 
direct contact injury and has been associated 
with use of multiple medications in debilitated 
patients. In some cases, a specific aetiology can-
not be elucidated. A variety of medications, sys-
temic diseases and conditions and physical 
injury have been associated with this pattern. 
Consumption of hot beverages, caustic agents, 
alcohol, spicy foods, swallowing large amounts 
of food quickly, repeated forceful vomiting, 
Mallory-Weiss syndrome, oesophageal sclero-
therapy and nasogastric intubation, oesophageal 
strictures, severe infectious oesophagitis, renal 
failure and various autoimmune bullous derma-
toses have also been associated with this pattern. 
Alternatively, oesophagitis dissecans superficia-
lis may be idiopathic with no associated trauma 
or disease. Hence, exact mechanism of oesopha-
geal injury remains unclear. Pathogenesis of 
EDS might be a result of direct insult to the 
oesophageal mucosa through physical, chemi-
cal, thermal or immunological mechanisms or 
associated with a topical or ischaemic injury.

Artefactual detachment of squamous epithe-
lium in a normal oesophageal biopsy should be 
differentiated from sloughing oesophagitis. Here, 
there is no necrosis, inflammation or parakerato-
sis, and the epithelial splitting does not involve a 
specific level. If bullae and epithelial clefting is a 
prominent feature, skin disorders that can have 
similar oesophageal manifestations (such as 
Stevens-Johnson syndrome, pemphigus and bul-
lous pemphigoid, which have been associated 
with bullous oesophagitis) must be excluded. 
Cases of sloughing oesophagitis show intraepi-
thelial clefting, whereas pemphigus vulgaris, the 
most common vesiculobullous disorder that 
involves the oesophagus, shows suprabasilar bul-
lous formation. Dermatitis herpetiformis present-
ing as EDS has been reported with coeliac 
disease, and the oesophageal histology featured 
papillary microabscesses. Chronic bullous dis-
ease can be ruled out by the absence of comple-
ment and immunoglobulin deposits by 
immunofluorescence, by the lack of correspond-
ing cutaneous or oropharyngeal lesions and by a 
poor response to steroid therapy (Box 2.14).

• Paucity of inflammation.
Other Features:

• Bacterial overgrowth on the surface.
• Associated medications/toxins/injurious 

agents (known):
Bisphosphonates, non-steroidal anti-

inflammatory drugs (NSAIDs),  potassium 
chloride, physical injury, hot beverages, 
caustic agents, alcohol, spicy foods, 
swallowing large amounts of food 
quickly.
• Associated conditions (known):

Systemic diseases including coeliac dis-
ease, collagen vascular disorders and auto-
immune bullous dermatoses.
• Endoscopic appearance: often classic 

with sloughing or peeling squamous 
mucosa.

• Differential diagnoses: artefactual 
trauma, dermatological bullous disor-
ders, candidiasis, pill oesophagitis, cor-
rosive oesophagitis, coeliac disease, 
invasive fungal infection.
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In spite of its sometimes dramatic presenta-
tion, EDS is a benign condition that resolves 
after discontinuation of the precipitating medica-
tions and treatment with proton pump inhibitors 
and/or corticosteroids without lasting oesopha-
geal pathology. Although an association with 
medications, skin conditions, heavy smoking and 
physical trauma has been reported, the pathogen-
esis of EDS remains unexplained [2, 66–71].

 Deposition Pattern

Endogenous or exogenous material may be 
noted in oesophageal biopsies. Oesophageal 
deposits occur in the lamina propria, and it is 
important to inspect the subepithelial tissue, 
even in small biopsy fragments. Dense sub-
epithelial sclerosis (characteristically seen in 
EoE) can resemble amyloid, and special stains 
may be needed for the distinction. Presence of 
melanin pigment should alert the possibility 
of melanoma deposits. Deposits related to 
medications have been discussed in Chap. 2 
and under mixed pattern and medication- 
related injury in this chapter. Endoscopic 
appearance and clinical background are 
invaluable.

 Special Patterns

 Reflux Pattern

A combination of basal cell hyperplasia, increased 
length of the papillae, intraepithelial inflammation, 
intercellular oedema (spongiosis), balloon cells 
and vascular changes in the squamous mucosa is 
the typical reflux pattern of injury (Figs. 2.13 and 
2.14). Because the histologic features of GORD are 
not specific, a number of histologic features must 
be assessed before a presumptive diagnosis of 
reflux oesophagitis can be made.

Basal cell hyperplasia (Fig.  2.15a): Blue 
basal cells extending to >15% of the total epithe-
lial thickness represent a reactive increase in the 
proliferative zone. Because individuals without 
GORD show mild epithelial hyperplasia 2–3 cm 
proximal to the lower oesophageal sphincter, this 
feature is not useful in diagnosing GORD if the 
biopsies are taken in the distal 3 cm. Basal cell 
hyperplasia is most easily appreciated when this 
layer exceeds 25% of the mucosal thickness.

• Also seen in eosinophilic oesophagitis, but 
biopsies are usually derived from the mid- and 
proximal oesophagus.

• Should be evaluated in a well-oriented area. In 
evaluating basal cell hyperplasia, areas close 
to papillae should be avoided. Location of the 
biopsies must also be considered; basal cell 
hyperplasia, elongation of the papillae and 
occasional eosinophils may be seen within 
1–3  cm of the gastro-oesophageal junction, 
possibly as a result of physiologic reflux.

Papillary lengthening/elongation (Fig. 2.15b): 
Normally, papillae extend up to no further than 
50% of the epithelial thickness. Extension of papil-
lae into more than two-thirds of the mucosal thick-
ness indicates reactive changes and generally 
papillae reaching the top half of the mucosal thick-
ness is regarded as abnormal.

Intercellular oedema (Fig. 2.15c): Dilated inter-
cellular spaces (DIS) or spongiosis may be the only 
histologic change seen in early or minimal GORD, 
defined as spaces larger than 2.5 μm, present dif-
fusely in the basal and parabasal areas. Artefacts 
must be considered in the evaluation of DIS.

Box 2.14 Traps and Clues
• Be aware of artefactual trauma.
• Pill oesophagitis: similar culprit (medi-

cations), most common in the middle or 
distal oesophagus and histologically 
may have necrotic squamous epithe-
lium, but there is also spongiosis and 
inflammation (commonly mixed pattern 
of injury with eosinophils).

• Significant neutrophilic infiltration: 
superimposed infection and severe 
reflux must be ruled out.

• Marked bullae formation: exclude der-
matological bullous disorders including 
DH (dermatitis herpetiformis) and coe-
liac disease.

• Consider other parakeratotic patterns.
• Endoscopic correlation is essential.
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Balloon cells: Swollen, pale, periodic acid- 
Schiff- negative cells with irregular pyknotic 
nuclei developing in the epithelial midzone 
are present in approximately two-thirds of 
GORD patients. Balloon cells develop in any 
damaged mucosa, but in the absence of other 
more characteristic features of GORD, they 
may be the only clue to chemical injury that 
has occurred.

Intraepithelial inflammation (Fig.  2.15d). 
Small numbers of lymphocytes, plasma cells and 
eosinophils typically populate the normal 
oesophageal lamina propria and their presence 
does not establish a diagnosis of oesophagitis.

• Lymphocytes: Lymphocytes are present in 
small numbers in normal mucosa, but are con-
spicuous and increased in number of patients 
with GORD. Intraepithelial lymphocytes have 
been referred to as “squiggle cells” or “cells 
with irregular nuclear contours” because of 
their curved nuclei that appear to fit between 
the epithelial cells. They have almost no visi-
ble cytoplasm. Intraepithelial lymphocytes are 
present associated with diverse aetiologies.

• Eosinophils: Intraepithelial eosinophils are con-
sidered characteristic but not sensitive or specific 
for reflux oesophagitis as they can be seen in 
other entities such as eosinophilic oesophagitis, 
hypereosinophilic syndrome, eosinophilic gas-
troenteritis, parasitic infections, fungal infec-
tions, recurrent vomiting, drug-induced injury, 
inflammatory bowel disease, allergic vasculitis 
and neoplasia. Intraepithelial eosinophils may be 
focal, necessitating a search for them on serial 
sections and on multiple levels.

• Neutrophils: Neutrophils, either in the squa-
mous epithelium or in the lamina propria, serve 
as evidence for acute oesophagitis. Large collec-
tions of neutrophils suggest associated ulcer or 
erosion. The presence of neutrophils in an 
oesophageal biopsy especially should prompt a 
search for evidence of fungal or viral infection. 
Large numbers of neutrophils in the superficial 
epithelium should suggest the possibility of fun-
gal superinfection and trigger special stains to 
rule out Candida organisms.

a b

Fig. 2.13 Case 4—Reflux—Grade C. A 55-year-old lady 
referred for evaluation of a several month history of 
retrosternal burning. Gastroscopy was performed reveal-
ing mucosal breaks (solid arrow) bridging the tops of 

mucosal folds (dashed arrow—(a) involving <75%) cir-
cumference consistent with LA Grade C reflux oesophagi-
tis. Biopsies were taken to exclude underlying dysplasia 
and showed ulcerative oesophagitis (b)

Fig. 2.14 Case 5—Reflux—Grade A. A 56-year-old man 
with long history of intermittent reflux-type symptoms. 
Referred for gastroscopy for further evaluation. Noted to 
have a single 2 mm linear erosion (arrow) consistent with 
mild (LA Grade A) reflux oesophagitis
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Capillary ectasia (Fig.  2.15e): Dilated and 
congested venules located high in the elongated 
oesophageal papillae are a common finding in 
reflux oesophagitis, seen in up to 83% of affected 
patients. In contrast, this finding is present in 
only 10% of patients without GORD. Red cells 
often escape and form blood lakes. This change is 
often present in the absence of any inflammation 
and corresponds to the endoscopically identified 
red mucosal streaks.

Parakeratotic pattern may be seen in GORD as 
a sub-pattern (see below). In biopsies obtained 
from GOJ, columnar mucosa is often included 
with evidence of chronic inflammation (“squa-
mocolumnar injury pattern”, see below).

The endoscopic features vary with disease 
severity. Areas of erythema and longitudinal red 
streaks in the distal oesophagus are the first endo-
scopic abnormalities. In severe reflux, the oesoph-
agus appears friable, diffusely reddened and 
haemorrhagic. Mucosal erosions and ulcerations 
result in “acute ulcerative pattern” in biopsies. 
Intramural thickening and strictures as well as 
metaplastic pattern (Barrett’s oesophagus) ulti-
mately develop as a response to chronic injury. 
Most erosions and ulcers occur distally, tapering 
off proximally. Inflammatory polyps may be pres-
ent at the squamocolumnar junction. Strictures 
develop close to the gastro- oesophageal junction 
or immediately proximal to a hiatal hernia.

b

c d

a

e

Fig. 2.15 Reflux pattern. (a) Basal cell hyperplasia. (b) Elongated papillae. (c) Intercellular oedema (spongiosis). (d) 
Intraepithelial inflammation. (e) Vascular lakes
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Histology, in comparison with clinical evalua-
tion technique, has a relatively low sensitivity 
and specificity for GORD. GORD is represented 
in an endoscopic biopsy with a spectrum of 
inflammatory patterns with a significant overlap 
with other specific inflammatory diseases.

Biopsies are performed to confirm the pres-
ence of inflammation (“oesophagitis”), to deter-
mine its nature (e.g. peptic vs. drug-induced) and 
severity and to rule out coexisting pathology 
including neoplastic process. Oesophagitis can 
heal completely or it may progress onto any of 
the complications discussed below (Box 2.15).

Reactive changes in biopsies from patients 
with GORD may appear so atypical that the 
differential diagnosis may also include malig-
nancy. When extensive pseudoepitheliomatous 
hyperplasia is present, the question of an inva-
sive carcinoma may also arise. Additionally, 

the base of ulcers may contain bizarre cells 
that may mimic an invasive carcinoma. 
Immunohistochemical stains using antibodies 
directed against endothelial and epithelial 
cells distinguish between the reparative reac-
tions and malignancy. The presence of isolated 
cytokeratin-positive cells strongly suggests 
the presence of an invasive cancer, especially 
if these cells demonstrate significant nuclear 
atypia and lie within a desmoplastic stroma. 
However, it is important to note that reactive 
mesenchymal cells are sometimes cytokeratin 
immunoreactive [72–78].

 Metaplastic Pattern

Columnar metaplasia (CM) of the oesophagus is 
always “gastric-type” mucosa and may have 
three morphologic types: gastric fundic- type 
(oxynto-cardiac) (Fig.  2.16a), gastric cardiac-
type (transitional) (Fig.  2.16b), and intestinal-
type mucosa (Fig. 2.16c). The latter is defined by 
the presence of interspersed goblet cells. 
Therefore, CM pattern may be of two major sub-
patterns: intestinalised and non-intestinalised. 
Irrespective of subtypes and sub-patterns, CM is 
always a result of injury. CM of oesophagus is 
variably referred to as columnar- lined oesopha-
gus (CLO) and columnar-lined mucosa (CLM) 
(Box 2.16).

 Non-Intestinalised Metaplastic Pattern
This pattern of squamocolumnar injury pattern is 
characterised by the presence of inflamed squa-
mous and columnar-lined mucosa in the same 
fragment in continuity or in separate fragments. 
GOJ biopsies characteristically show this pattern, 

Box 2.15 “Reflux Pattern” in Oesophageal/
GOJ Biopsy
• Is characteristic of GORD in the lower/

distal oesophageal biopsy.
• Is not specific for GORD: infection, 

eosinophilic oesophagitis, drug-induced 
injury and involvement by systemic dis-
eases, such as progressive systemic 
sclerosis or Crohn’s disease will show at 
least some of the features.

• Clinical context should be considered, 
otherwise reported as reflux pattern.

• Avoid overinterpretation of basal cell 
hyperplasia in cross-cut sections.

• Inflamed columnar-lined mucosa is 
often noted (squamocolumnar injury 
pattern): look for goblet cells (BO pat-
tern) and even neoplasia (neoplastic 
pattern).

• Caution.
 – Severe reactive changes may mimic 

dysplasia.
 – The base of ulcers may contain 

bizarre cells that may mimic an inva-
sive carcinoma (stromal cells may be 
weakly CK-positive!).

Box 2.16 Three Types of Epithelium in CLM 
(and in BO)
• Gastric fundic-type (oxynto-cardiac).
• Gastric cardiac-type (transitional) 

mucosa
• “Intestinal type” characterised by the 

presence of interspersed goblet cells in 
either type of mucosa
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Fig. 2.16 Metaplastic patterns of columnar-lined 
mucosa. (a) CLM: gastric fundic-type/cardiac-oxyntic- 
type. (b) CLM: gastric cardiac-type. (c) CLM: IM (typical 
of BO). (d) Three fragments of CLM (H&E) with and 

without intestinal metaplasia (IM). (e) submucosal 
ducts—note squamous lining in one (native oesophageal 
structures). (f) Multilayering. (g) Duplicated MM of CLM 
in an EMR. (h) Duplicated MM of CLM in an EMR
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in fact a common biopsy sample in routine GI 
pathology practice. However, this pattern can be 
seen in a biopsy obtained from any length of the 
tubular oesophagus. CLO is considered as evi-
dence of Barrett’s oesophagus (BO) in Europe 
and some parts of Asia (see discussion below).

When biopsies are labelled as GOJ, it is 
assumed that they are obtained from the GOJ or 
irregular Z-line. A range of secondary 
 inflammatory patterns involving both squamous 
and columnar mucosa is the norm, the most com-
mon being a chronic inflammatory pattern. The 
inflammation is limited to the proximal gastric- 
type mucosa (“carditis”) in the absence of similar 
changes in the remaining stomach unless there is 
a primary gastric pathology. Isolated “carditis” 
may be a more sensitive marker of GORD than 
inflammation involving the squamous mucosa, as 
suggested in pH monitoring studies.

Squamocolumnar injury pattern commonly seen 
in GOJ biopsies poses two fundamental questions 
as to origin of CLM; whether it represents proximal 
cardia or metaplastic oesophageal mucosa.

Cardia is believed to be a very short segment of 
proximal gastric mucosa ranging from 1 to 4 cm 
continuing as the body mucosa immediately after. 
Cardiac mucosa in the stomach is characterised by 
simple foveolar lining with underlying non-special-
ised antro-pyloric-type glands that continues with 
the specialised body-type mucosa. Reflux injury 
results in “chronic inflammatory pattern” signified 
by chronic inflammation and glandular distortion. 
This is impossible to differentiate from the damage 
that occurs in the gastric “cardia” and nearby body 
mucosa due to true inflammation of proximal car-
dia such as occurring with H. pylori infection. 
Obviously damaged proximal gastric mucosa can 
show any of the three types of morphology that 
could result from acid reflux to oesophageal squa-
mous that transforms into metaplastic CLM.

Over time, various clues have been touted to 
help in the distinction. But these features have a 
very low sensitivity. Hence, metaplastic CLM of 
oesophagus and chronic inflammatory pattern of 
proximal gastric mucosa is virtually indistinguish-
able on microscopic examination of GOJ mucosa.

The concept can be made noncontroversial if 
endoscopic criteria are fool proof. Unfortunately, 
the junction between the cardiac-type mucosa 
and the squamous mucosa of the oesophagus is 

always irregular and may not exactly correlate 
with the functional gastro-oesophageal junction. 
This makes the distinction impossible both by 
endoscopic and microscopic examination.

The true existence of the cardia has been ques-
tionable. “Gastric cardia” is regarded as a mani-
festation of reflux and considered an abnormality 
by itself by some North American groups. The 
concept is an ongoing debate.

 Intestinalised Metaplastic Pattern
This pattern is characterised by the presence of 
gastric-type columnar mucosa in “oesophageal” 
biopsies obtained from the oesophagus with goblet 
cells (intestinal metaplasia or IM) and indicates BO 
(see diagnostic criteria below) (Figs. 2.16c, d and 
2.17a, b). BO is an acquired condition in response 
to gastro-oesophageal reflux, whereby the squa-
mous mucosa is replaced by columnar mucosa.

There are two criteria to be fulfilled for a diag-
nosis of BO.

• Endoscopic: Extension of salmon-coloured 
mucosa into the tubular oesophagus extending 
≥1  cm proximal to the gastro-oesophageal 
junction (GOJ)

• Histological: Confirmation of intestinal meta-
plasia in the endoscopic biopsy obtained from 
the above abnormal area (Box 2.17)

In patients with suspected BO, at least eight 
random biopsies should be obtained to maximise 
the yield of IM on histology. In patients with 
short (1–2  cm) segments of suspected BO in 
whom eight biopsies may be unobtainable, at 

Box 2.17 Different Approaches to the 
Diagnosis of BO Across the Globe
• Presence of columnar-lined oesophagus 

alone with or without IM is adequate for 
a diagnosis of BO according to guide-
lines by the British Society of 
Gastroenterology (BSG). Similar guide-
lines are recommended by the Japanese 
Cancer Society.

• North American and Australian guide-
lines require the presence of IM for a 
diagnosis of BO.
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least four biopsies per centimetre of circumferen-
tial BO and one biopsy per centimetre in tongues 
of BO should be obtained.

Intestinal-type metaplastic mucosa is biologi-
cally unstable with the greatest risk of neoplastic 
progression through dysplasia to adenocarci-
noma. Recent studies have demonstrated the 
presence of goblet cells in almost all early 
BO-related neoplastic lesions. The association of 
non-intestinalised metaplastic mucosa (i.e. CLM 
without goblet cells) with neoplastic progression 
is less well established. CLM without IM alone is 
not considered as an indication for surveillance 
according to current guidelines.

When a biopsy labelled GOJ shows goblet 
cells, a GI pathologist may feel obliged to com-
ment further to decide whether GOJ biopsy con-
tains IM of BO vs. IM of proximal stomach.

• Rely on endoscopic landmarks
• Exclude sampling from the hiatus hernia or 

cardia
• Record whether the biopsy samples are taken 

at the GOJ (irregular Z-line) or tubular 
oesophagus

• Differentiation: difficult on morphological 
grounds

Histological clues that may help in the dis-
tinction of metaplastic CLO from damaged prox-
imal cardia can assist in differentiating IM in 

CLO from IM in damaged proximal stomach. 
Again, these features are not present in many 
GOJ biopsies and therefore are not sensitive. 
Pure organised normal fundic mucosa is almost 
always gastric fundic mucosa, but IM in such 
normal fundic mucosa is a very unusual finding.

Duplication of muscularis mucosae is com-
mon in BO.  In endoscopic resection, this is a 
consistent finding (Fig. 2.16e–h). However, this 
is difficult to appreciate in most endoscopic 
biopsies due to lack of orientation and cross-
cutting. Other helpful clues are patchy and there-
fore not reliable. Use of differential staining 
pattern of CK7 and CK20 in Barrett’s epithelium 
compared to gastric cardia is also not specific 
enough to use as a reliable feature (Box 2.18).

Box 2.18 IM in CLO versus IM in Damaged 
Proximal Stomach
• IM in sub-squamous glands—favour IM 

in CLO (re-epithelialised oesophageal 
mucosa)

• IM in oesophageal ducts/submucosal 
glands (native oesophageal structures)—
almost always IM in CLO (Fig. 2.11e)

• IM with multilayering—favours IM in 
CLO (Fig. 2.11f)

• IM in CLM with underlying duplicated 
MM—favours IM in CLO (Fig. 2.11h, g)

a b

*

Fig. 2.17 CASE 6—Barrett’s oesophagus. A 68-year-old 
man presenting for evaluation of a 10-year history of 
reflux symptoms. (a) Gastroscopy was performed which 
revealed displacement of the squamocolumnar junction 
(arrow) with a short segment of columnar-type mucosa 

extending 3  cm above the gastro-oesophageal junction 
(Asterix represents GOJ). (b) Four quadrant biopsies were 
taken at two levels to confirm the suspected diagnosis of 
Barrett’s oesophagus. Biopsies showed metaplastic pat-
tern with IM, confirming BO with no dysplasia
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Presence of cardia is regarded as a manifesta-
tion of reflux and always abnormal by some 
North American groups. The presence of non-
specialised gastric mucosa resembling the gastric 
cardia is increasingly being recognised as a quick 
adaptative mucosa to injury to glandular mucosa 
in the specialised mucosa of the stomach and 
well beyond the oesophagus and stomach. 
Therefore, the possibility of cardiac metaplasia 
of damaged gastric fundic mucosa still poses a 
problem. Therefore, currently it is accepted that 
the microscopic distinction of IM in CLO from 
IM in damaged proximal stomach is impossible.

When IM is noted in SC pattern in GOJ biop-
sies, a conclusion of “junctional mucosa with 
cardiac or oxyntic epithelium with intestinal 
metaplasia” or “columnar-lined mucosa with 
intestinal metaplasia and chronic inflammation” 
appears justifiable.

If endoscopic information is unavailable, a 
comment is desirable:

“The appearance would be in keeping with 
Barrett’s disease if the biopsies have been 
obtained from the tubular oesophagus. Correlation 
with clinical and endoscopic findings is 
recommended”.

 Demonstration of IM/Goblet Cells
On H & E-stained slides, true goblet cells are 
rounded cells and show distended lightly haema-
toxylin-stained (“light blueish) vacuole and com-
pressed basal nucleus with displacement of the 
cytoplasmic membranes of adjacent cells. They 
are usually randomly distributed throughout the 
mucosa (Fig. 2.18a). In contrast, its mimic, pseu-
dogoblet cells, are distended gastric foveolar epi-
thelial cells that are seen on the surface mainly 
and in a continuous manner. Cytoplasmic mucin 
is homogeneous and eosinophilic (Fig.  2.18b). 
Most of the time, a good H&E-stained section is 
all that is required to make the distinction. 
Experienced GI pathologists would hardly use 
alcian blue (AB) and alcian blue-PASD combina-
tion for the distinction. AB stain alone can be 
potentially confusing as non- goblet columnar 
cells can produce a blue hue (columnar blue 
cells) confounding the issue (Fig. 2.18c). Using 
the AB-PASD combination, pseudogoblet cells 
variably stain red/magenta/deep purple. True 
goblet cells stain bright purple (Fig.  2.18d). 

However, the intensity and shades of the colours 
can vary among laboratories. As previously dis-
cussed, a good H&E section assessed by an expe-
rienced GI pathologist using the features 
discussed is more reliable than relying on histo-
chemical stains to differentiate a pseudogoblet 
cells from true goblet cells.

Ancillary stains including mucin proteins, 
CDX2 (Fig. 2.18e), Das-1, villin, Hep Par 1 and 
SOX9 have shown variable and at times, promis-
ing results. However, they are not recommended 
to be used in routine setting. Positive staining of 
epithelial cells of CLM with histochemical and 
immunohistochemical markers of intestinalisa-
tion (MUC2-positive cells) (Fig. 2.18f) has been 
proposed as evidence of “intestinalisation” before 
the appearance of the terminally differentiated 
goblet cells. However, this feature is not recom-
mended as evidence of IM for a diagnosis of BO 
in routine practice so far.
Demonstration of IM:
• A well-oriented and well-stained H&E slide 

is adequate.
• True goblet cells: randomly distributed, 

rounded with distended light blueish vacuole, 
compressed basal nucleus, displacement of 
the cytoplasmic membranes of adjacent cells.

• Pseudogoblet cells: usually linear, homoge-
neous cytoplasmic mucin.

• IM is randomly distributed, most dense 
proximally.

• Additional levels may be required as IM is 
patchy.

• Use of ancillary stains: no added value in rou-
tine practice [79–92].

 Lichenoid Pattern

This pattern is defined by presence of a band of 
inflammatory cells mostly comprising lympho-
cytes along the interface of epithelium and lam-
ina propria with resultant basal cell degeneration 
(Fig. 2.19a–c). The epithelium may be atrophic 
or acanthotic or show a mixture of both patterns. 
Characteristic apoptotic and dyskeratotic squa-
mous cells also known as “Civatte” bodies are 
seen scattered throughout the epithelium. 
Dyskeratotic squamous cells and basal cell 
degeneration differentiate this pattern from lym-
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Fig. 2.18 Barrett’s 
mucosa. (a) Interspersed 
goblet cells in the 
metaplastic CLM, note 
the squamous island 
(circle) (H&E). (b) 
Pseudogoblet cells with 
pink mucin—one arrow 
compared to true goblet 
cells—two arrows with 
blue mucin (H&E). (c) 
Pseudogoblet cells 
(PASD positive) and 
goblet cells (alcian blue 
positive). (d) IM-alcian 
blue-PASD. (e) CDX2 
immunohistochemistry. 
(f) MUC2 
immunohistochemistry

a

b

c
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e

Fig. 2.18 (continued)
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Fig. 2.19 Lichenoid 
pattern. (a) 
Characteristic apoptotic 
and dyskeratotic 
squamous cells of lichen 
planus. (b) Lichenoid 
pattern with partly 
atrophic squamous 
mucosa. (c) Lichenoid 
pattern with a heavy 
lymphocytic infiltrate in 
the lamina propria. (d) 
EBER-ISH positive cells 
in the lymphoid infiltrate 
in the case shown in (c) 
and (d)

a

b

c
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d

Fig. 2.19 (continued)

phocytic oesophagitis pattern. Lichenoid oesoph-
agitis may appear to be an advanced lymphocytic 
inflammation-related damage beyond the lym-
phocytic oesophagitis pattern. There appears to 
be a strong correlation with Crohn’s disease in 
children but not in adults.

A lichenoid oesophagitis pattern can be seen 
in association with the following conditions:

• Lichen planus oesophagitis (Fig. 2.19a).
• Rheumatologic conditions (rheumatoid arthri-

tis, Raynaud’s phenomenon, fibromyalgia, 
lupus and polymyalgia).

• Viral diseases (HIV, hepatitis B and hepatitis 
C), possibly EBV (Fig.  2.19d), and 
medications.

• Polypharmacy (in one study, 62% of patients 
with lichenoid oesophagitis were taking >3 
medications including antihypertensives, ant-
acids, levothyroxine, nonsteroidal anti- 
inflammatory drugs, steroids and 
mycophenolate).

The histologic features of oesophageal lichen 
planus differ from those in the skin. Cutaneous 
lichen planus is typically characterised by hyper-
granulosis, hyperkeratosis, acanthosis and “saw-

tooth” elongation of the rete pegs. In comparison, 
the oesophageal epithelium, which normally 
lacks orthokeratosis or a granular layer, usually 
shows parakeratosis rather than orthohyperkera-
tosis and frequently lacks hypergranulosis. In 
addition, the oesophageal epithelium may be 
atrophic rather than acanthotic or it can show 
variable thinning and acanthosis. The histologic 
features of oesophageal lichen planus, therefore, 
more closely resemble those seen in oral rather 
than cutaneous disease.

Presence of a lichenoid pattern in oesophageal 
biopsies in the absence of previous or concurrent 
oral/cutaneous lichen planus and/or negative 
direct immunofluorescence is reported as lichen-
oid oesophagitis requiring further clinical and 
endoscopic correlation. The reason is being that 
histopathologic features of established oesopha-
geal lichen planus and lichenoid oesophagitis are 
identical. Lichenoid pattern is the desirable term 
that is used once oesophageal lichen planus (LP) 
is excluded or when a diagnosis cannot be 
confirmed.

Medications such as gold, thiazides and anti-
malarials can induce lichen planus-like lesions 
and need to be excluded clinically.
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 Lichen Planus Oesophagitis
Lichen planus (LP) is an idiopathic papulosqua-
mous eruption involving the skin, nails and 
mucosal surfaces. Mucosal lichen planus is pre-
dominantly a disease of middle-aged women. It 
can include lesions of the oral mucosa, pharynx 
and perineum but most commonly affects the oral 
mucosa (Fig. 2.19a–d).

Oesophageal LP most often affects the upper 
and middle thirds of the oesophagus. The charac-
teristic endoscopic features of oesophageal LP 
include pseudomembranes, friable and inflamed 
mucosa, submucosal papules, lacy white plaques 
and erosions. In advanced disease, oesophageal 
strictures may form, mainly in the proximal 
oesophagus but also elsewhere in the 
oesophagus.

The histologic features of oesophageal 
lichen planus differ from those in the skin. 
Cutaneous lichen planus is typically character-
ised by hypergranulosis, hyperkeratosis, acan-
thosis and “sawtooth” elongation of the rete 
pegs. In comparison, the oesophageal epithe-
lium, which normally lacks orthokeratosis or a 
granular layer, usually shows parakeratosis 
rather than orthohyperkeratosis and frequently 
lacks hypergranulosis. In addition, the oesoph-
ageal epithelium may be atrophic rather than 
acanthotic, or it can show variable thinning and 
acanthosis. The histologic features of oesopha-
geal lichen planus, therefore, more closely 
resemble those seen in oral rather than cutane-
ous disease. The most characteristic finding in 
oesophageal lichen planus is a bandlike or 
lichenoid lymphocytic infiltrate involving the 
superficial lamina propria and basal epithe-
lium. A predominance of mature T cells is 
present within the infiltrate, and these are asso-
ciated with basal keratinocyte degeneration, 
often including characteristic Civatte bodies 
(which are necrotic keratinocytes with anucle-
ate remnants) [2, 3, 93–96].

 Squamous Proliferative Pattern

This pattern is characterised by various degrees 
of “proliferative” squamous mucosa. This pattern 
may look deceptively “normal” due to lack of 
inflammation in many occasions. Another decep-
tion is due to the nature of endoscopic biopsies in 
which orientation is a question. GI pathologists 
should pay attention to the endoscopic appear-
ance and such information should be provided 
with the biopsy for accurate analysis.

 Glycogenic Acanthosis
Multiple fragments of squamous epithelium may 
look deceptively “normal” due to lack of nuclear 
atypia and under low power in some lesions but 
may represent an endoscopically targeted lesion 
that appears as a white plaque, commonly in the 
distal oesophagus. Distended keratinocytes with 
intracytoplasmic glycogen of glycogenic acan-
thosis can be best appreciated if normal mucosa 
is also included in the biopsy (Fig. 2.20). PASD 
stain will highlight the pale colour of the kerati-
nocytes with digested glycogen against normal 
keratinocytes in the background (two-toned 
appearance). These same cells with H&E will 
show pale pink cytoplasm with frosted glass tex-
ture. The basal layer is uninvolved. Diffuse gly-
cogenic acanthosis can mimic candidiasis 
endoscopically and is considered a fairly specific 
manifestation of PTEN hamartoma syndrome. 
Endoscopic appearance may also suggest leuko-
plakia and lichenoid pattern of injury.

 Squamous Papilloma
Squamous papilloma is another deceptive squa-
mous proliferation (Fig. 2.21a, b). Papillomatous 
nature may be obvious in some biopsies with 
tongue-like but bland squamous proliferation, 
while in others, papillomatous nature may not be 
obvious. Endoscopic correlation is the key. Most 
oesophageal squamous papillomas are not related 
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a b

Fig. 2.20 Glycogenic acanthosis

ba

Fig. 2.21 (a, b) Squamous papilloma
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to HPV infection and viral cytopathic effect is 
rare. Currently HPV testing is not required once a 
squamous papilloma is diagnosed.

 Epidermoid Metaplasia
These proliferations are difficult to identify in biop-
sies and microscopic features have been character-
ised in resections. Hence, they are regarded as flag 
bearers of squamous cell carcinoma (SCC).  In 
resections, the lesions appear sharply demarcated 
from the adjacent normal mucosa and show squa-
mous hyperplasia, basal expansion, acanthosis and 
a prominent granular layer with hyperorthokerato-
sis. Some consider these lesions to be a form of 
mature dysplasia [97, 98].

 Parakeratotic Pattern
Presence of brightly eosinophilic surface squa-
mous cells with abnormally retained nuclei char-
acterises this pattern (Fig. 2.22). The colour itself 
is eye-catching as you start looking at the  
biopsies. Normal oesophageal mucosa is non-
keratinising, and the parakeratotic pattern signi-
fies injury. Other dominant patterns often 
accompany this pattern. However, parakeratotic 
pattern may present as the dominant pattern.

Parakeratotic pattern is seen in GORD, 
Candida oesophagitis, epidermoid metaplasia 
and sloughing oesophagitis as a sub-pattern.

 Repair Pattern
Hyperplastic squamous epithelial fragments 
often show intraepithelial inflammation along 
with nuclear features such as nuclear enlarge-
ment, nucleoli and mitoses that may mimic neo-
plastic epithelium along with basal cell 
hyperplasia especially with severe reactive 
changes. However, these changes are largely 
confined to the basal layers, are non-abrupt and 
show gradual transition to normal mucosa. 
Basal layer maintains regular papillary elonga-
tions in contrast to irregular and fused basal pro-
jections in neoplastic mucosa. Medications and 
in particular chemotherapeutic agents as well as 
radiation can produce severe nuclear abnormali-
ties; however, mucosa tends to be more atrophic 
and thinned out in the latter. These subtle fea-
tures and clinical information are important 
clues to avoid overdiagnosis of neoplasia. 
Reactive hyperplastic squamous changes are 
common next to ulcerations/erosion. Step sec-
tions are often necessary.

Fig. 2.22 Parakeratotic 
pattern
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P16 immunostain may help as it sometimes 
delineates deceptively bland dysplasia (see neo-
plastic patterns). Ulcer base tissue with plump 
stromal cells and endothelium mimicking neo-
plasia is described earlier.

 Pseudoepitheliomatous Hyperplasia
Hyperplastic squamous epithelium overlying a 
granular cell tumour is a recognised pitfall; in 
fact it may be misdiagnosed as SCC (see neoplas-
tic patterns) (Fig. 2.23) (Box 2.19).

 Bizarre Stromal Reaction

Bizarre stromal reactions that may be present in 
an endoscopic biopsy may pose diagnostic diffi-
culties with overdiagnosis of a malignancy 
(Fig.  2.24a–d). Endoscopically, patients may 
have a polypoid lesion. Microscopically, there 
are atypical cells associated with overlying squa-
mous mucosa that show reactive changes gener-
ally with ulceration or erosion. Atypical cells 
could be stellate, spindle or epithelioid. They are 
not arranged in a specific pattern. The cells can 
show marked pleomorphism with large nuclei 
and nucleoli, raising concern for malignancy. 
Mitoses are scattered and abnormal forms have 
not been reported. Markers specific for malig-
nancies such as lymphoma, melanoma, carci-
noma and sarcoma are negative (see Chap.  3). 
Vimentin is often positive. Proliferation index is 
low. The case illustrated here was also negative 
for ALK1, CMV and EBER-ISH. 
Clinicopathological correlation and follow-up 
are prudent [99–101].

Box 2.19 When Biopsies of a Targeted 
Lesion that May Appear Nonneoplastic
Consider.
• Glycogenic acanthosis (GA)
• Squamous papilloma
• Epidermoid metaplasia
• Deceptive squamous dysplasia 

(differentiated)

Look for
• Parakeratotic pattern

Fig. 2.23 Pseudoepitheliomatous hyperplasia: note underlying granular cell tumour

2 Oesophagus: Inflammatory Patterns



64

a

b

c

d

Fig. 2.24 (a–d) Bizarre 
stromal reaction. (a) 
Multiple fragments of 
oesophageal mucosa 
with one ulcerated 
fragment. (b) Ulceration 
and underlying stromal 
inflammation and 
“atypia”. (c) Note large 
bizarre “epithelioid” 
cells. (d) Strong 
vimentin positivity. The 
biopsy was negative for 
an extended panel of 
immunohistochemical 
stains including 
cytokeratins,melanoma 
and lymphoid markers 
(not illustrated)
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Similar to the rest of the tubular gut, the most com-
mon neoplastic pattern encountered in an oesopha-
geal biopsy is the epithelial pattern as epithelial 
neoplasms are the most common tumours. The two 
main subtypes of carcinomas are squamous cell 
carcinoma, which is more common in the 
 developing world, and oesophageal adenocarci-
noma, which is more common in the developed 
world. Primary neuroendocrine neoplasms are 
uncommon. Lymphomas are exceedingly rare. 
Mesenchymal tumours are uncommon of which 
leiomyomas are the most common. Oesophagus is 
the most common site for intramural leiomyomas 
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of the tubular gut. Gastrointestinal stromal tumours 
are uncommon in the oesophagus. Granular cell 
tumours are rare tumours of the tubular gut, but the 
oesophagus is the most common site. Endoscopic 
biopsies targeting subepithelial mesenchymal 
lesions are not often representative unless special 
techniques such as tunnel biopsies or Endoscopic 
Ultra Sound- guided (EUS) Fine Needle Aspirations 
are performed, highlighting the importance of clin-
icopathologic correlation. Epithelial neoplasia is 
the most frequently encountered and, is most often 
the cause of diagnostic dilemmas in day-to-day 
reporting. Therefore, the epithelial patterns are dis-
cussed in more detail in this chapter and the others 
with less emphasis.

Often there is a high index of clinical and endo-
scopic suspicion for oesophageal neoplasms. 
However, gastroenterologists also identify 
apparent polypoid/nodular lesions and plaques that 
require histopathologic confirmation to confirm 
or  exclude neoplasia. Finally, intraepithelial 
lesions of both squamous and glandular origin can 
be subtle on endoscopic examination.

It has also been shown in past studies that 
missed cancers occur in higher frequencies where 
another abnormality is detected, such as reflux 
changes, and no biopsies have been taken [1]. It 
is for this reason that many would now perform 
random biopsies from areas of apparent benign 
disease, to exclude unsuspected neoplasia.

Macroscopic appearance has been strongly 
linked into depth of invasion with Paris 0-I, 0-IIc/
III highly predictive of submucosal invasive cancer 
versus Paris 0-IIa, IIb, and IIc more consistent with 
intramucosal cancer [2]. Therefore, ideally when 
lesions are targeted for biopsy, the endoscopist 
should provide the pathologist the macroscopy of 
the lesion as characterised by the Paris classifica-
tion, the location as measured in centimetres from 
the teeth, and the position in a clockface orienta-
tion with the scope in a neutral position.

 Epithelial Pattern with No Stromal 
Invasion

Intraepithelial lesions are commonly known as 
dysplasia or intraepithelial neoplasia (IEN). The 
two most common neoplastic epithelial patterns 

in the oesophagus represent squamous and glan-
dular lesions. The distinction of the two types of 
epithelia in endoscopic biopsies is often not dif-
ficult. Therefore, as it happens in practice, the 
focus and further details are discussed under the 
squamous and glandular pattern.

The common challenges are distinguishing 
neoplastic from nonneoplastic lesions and differ-
entiating those neoplastic lesions with stromal 
invasion (invasive carcinomas) from those with-
out stromal invasion (dysplasia also known as 
intraepithelial neoplasia). Grading of intraepithe-
lial lesions is required in an endoscopic biopsy. 
Biomarker testing may be indicated in invasive 
carcinomas.

Biopsies obtained from an endoscopically visi-
ble/targeted lesion may show deceptively bland 
appearance or be obviously abnormal. Endoscopic 
appearance is vital, and there are a number of path-
ological entities to consider at microscopic exami-
nation. A nodular/polypoid lesion with a clinical 
query of a neoplasm can co-exist with non neo-
plastic inflammatory conditions. Nonneoplastic 
entities are discussed in the  preceding section. 
Irrespective of the type of epithelium dysplastic 
(intraepithelial neoplastic) lesions of the oesopha-
geal mucosa shows abrupt transition from normal 
to abnormal that is a very useful feature in the dis-
tinction from inflammatory/reactive conditions.

 Squamous Pattern with Atypia and 
No Invasion (Dysplastic/
Intraepithelial neoplastic Pattern)

Squamo-proliferative pattern with cytological 
atypia featuring abrupt transition between dys-
plastic and non-dysplastic mucosa seen under 
low power signifies this pattern (Fig. 3.1).

Along with atypia the epithelium is usually 
thickened and proliferative. The basal layer is 
invariably involved. Neoplastic squamous pattern 
will show squamous atypia of varying degrees. 
Abnormal keratinocytes and parakeratosis are 
often seen, and corresponding endoscopic 
description may be the presence of a white plaque 
or a patch. Dysplastic cells are usually enlarged 
and show large rounded nuclei with higher N/C 
ratio, membrane irregularity, hyperchromasia, 
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prominent nucleoli, and increased mitoses 
including abnormal forms (Figs.  3.1, 3.2, and 
3.3). Dyskeratotic cells with intense eosinophilia 
are also noted. Low-grade intraepithelial lesions 
(IELs) can be difficult to diagnose, whereas high- 

grade IELs and nonkeratinising dysplasia are less 
problematic. Biopsy fragments that show dys-
plastic squamous patterns need to be appreciated 
with clues that may lead to a correct diagnosis 
after endoscopic correlation. Some patterns show 
subtle microscopic changes.

Patients are often asymptomatic and lesions are 
identified when they undergo endoscopic exami-
nation for other reasons. Even so sometimes endo-
scopic changes can be subtle and easily missed.

Differential diagnosis of low-grade IELs includes 
nonneoplastic entities that result in the squamo-pro-
liferative pattern such as squamous papilloma, “epi-
dermoid metaplasia” [3, 4], reactive and repair 
changes, and “pseudoepitheliomatous hyperplasia”. 
Intense eosinophilic cytoplasm of the “parakeratotic 
pattern” (see Chap. 3, Part 1) of inflammatory 
lesions can raise concern for dysplasia as they mimic 
dyskeratotic squamous cells that are often noted in 
squamous dysplasia  (Box 3.1) [5].

Grading

Once confirmed, squamous dysplasia is graded 
into two tiers: low and high grade. Low-grade 
dysplasia shows neoplastic cells confined to the 
lower ½ (Fig. 3.2), whereas involvement of >50% 
of the thickness is considered high grade 
(Figs.  3.1 and 3.3a, b). The former three-tiered 
system (mild, moderate, and severe) is discour-
aged, similar to the approach in grading of epi-
thelial dysplasias of  the rest of the tubular gut. 

Fig. 3.1 Abrupt transition of  dysplastic and non- 
dysplastic squamous epithelium

Fig. 3.2 Low-grade squamous dysplasia: dysplastic cells 
confined to the lower half of the stratified epithelium

a b

Fig. 3.3 High-grade dysplasia: dysplastic cells (a) involving more than half the thickness or (b) full thickness of the 
stratified epithelium
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Carcinoma in situ may be regarded as a severe 
form high-grade intraepithelial neoplasia 
(Fig. 3.4a–c and 3.3b).

 Squamous Pattern with  
Invasion [6, 7]

The straightforward diagnostic pattern (Fig.  3.5) 
shows irregular sheets and tongues of neoplastic 
squamous epithelium with dysplastic cytonuclear 
changes described above (high N/C ratio, mem-
brane irregularity, hyperchromasia, prominent 
nucleoli, increased mitoses including abnormal 
forms and dyskeratotic cells with intense eosino-
philia) and desmoplasia. Squamous pearls are eas-
ily seen in well-differentiated squamous cell 
carcinomas. It should be noted that intraepithelial 
lesions rarely form keratin pearls and their pres-
ence in a biopsy with the neoplastic pattern should 
alert invasion. Necrosis is often noted with inva-
sive pattern but could also be present in biopsies of 
ulcerated intraepithelial lesions without invasion.

Superficially, invasive well-differentiated 
squamous cell carcinomas may not elicit a 

Box 3.1 Squamous-Proliferative Pattern
Exclude

• Pseudoepitheliomatous hyperplasia
• Repair-related basal hyperplasia
• Glycogenic acanthosis (GA)
• Squamous papilloma
• Epidermoid metaplasia

If genuine squamous dysplasia is 
confirmed
• Grade (low grade <50%, high grade 

>50% of thickness)

Exclude
• Invasion (“invasive pattern”): step levels 

are often needed

Pay attention to
• Clinical history and endoscopic features

a

c

b

Fig. 3.4 Case 1: High-grade squamous dysplasia/intraep-
ithelial neoplasia (carcinoma in-situ). A 75-year-old man 
was referred for evaluation of reflux symptoms and inter-
mittent dysphagia to solids. At gastroscopy, at 35 cm from 
the teeth,  in the 9 o’clock position, there was an area of 
mucosal irregularity which appeared as a red patch on 
white light endoscopy (WL image—arrows demarcate 
lesion) (a). On closer inspection with narrowband imaging 
and zoom magnification (NBI image—circle shows area of 
Type IV/V1 IPCL) (b), there was presence of dilated and 
irregular intrapapillary capillary loops (IPCL Type IV/V-1) 
consistent with likely high-grade dysplasia or carcinoma in 
situ. This entire area was resected via EMR and sent for 
histology that confirmed high-grade squamous dysplasia/
intraepithelial neoplasia (carcinoma in situ) (c)
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 stromal reaction and therefore can be a great 
diagnostic challenge in some cases  (Fig. 3.6).
Examination of repeated biopsies and endoscopic 
correlation is often required for a diagnosis. Even 
so, sometimes the diagnosis can only be sus-
pected. Endoscopic appearance in these lesions is 
of great value to consider this possibility when 
stromal reaction is lacking, coupled with decep-
tive bland nuclear cytology. Squamo-proliferative 
pattern should alert further investigations and 

repeat biopsy that may show typical invasive 
pattern.

High-grade squamous carcinomas show clus-
ters or sheets of basaloid malignant cells (“blue 
cell pattern”—Fig. 3.7), infiltration by single 
cells or strands of malignant cells and lack of 
evidence of keratinisation. Squamous and even 
epithelial origin may be difficult to be appreci-
ated in “undifferentiated invasive patterns” 
without ancillary stains. Squamous components 
may not be included in the biopsy posing 
more diagnostic challenges (Fig. 3.8a). P63 and 
p40 immunohistochemical stains are helpful to 
confirm the squamous origin (Fig. 3.8a–d). An 
extended panel of  immunohistochemical stains 
may be required to exclude rarer tumours pre-
senting with a blue cell pattern (see table 1.3 in 
chapter 1).

Pitfalls

Inflammatory Reactive Changes
Nonneoplastic inflammatory patterns with severe 
reactive changes mimic invasive and noninvasive 
squamous lesions. Repair changes can produce 
nucleomegaly, hyperchromasia, prominent 
nucleoli, increased mitoses, and dyskeratotic 
looking cells with intense eosinophilia. Presence 
of the nonneoplastic sub patterns may give help-
ful clues that the  lesions  are not neoplastic. 
Clinical history, in particular use of medications 

Fig. 3.5 Squamous dysplasia pattern with invasion: 
sheets and tongues of neoplastic squamous cells featuring 
keratin pearls with surrounding desmoplasia, characteris-
tic of invasion

Fig. 3.6 Squamo-proliferative pattern without a stromal 
reaction pattern of very well-differentiated squamous cell 
carcinoma

Fig. 3.7 “Blue cell pattern” of poorly differentiated car-
cinoma showing strands of malignant cells with high N/C 
ratio and many mitotic figures, lacking keratinisation
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and  a setting of infective conditions as well as 
endoscopic appearance, should be correlated.

 Spindle and Undifferentiated Patterns 
(Fig. 3.9)
In an oesophageal biopsy, spindle cell pattern 
warrants excluding a spindle cell (sarcomatoid) 
carcinoma before a diagnosis of a rarer mesen-
chymal tumour is made, even when a squamous 
component is not observed. Often a variety of 
cytokeratins are required for confirmation as 
cytokeratin expression can be very patchy. 
Squamous markers (e.g. p40 and p63) are often 
positive but may be weak and patchy [8].

 Very Well-Differentiated Squamous Cell 
Carcinoma
Endoscopic correlation is of utmost importance in 
confirming these lesions as malignant. Neoplastic 
squamous cells may appear very bland and near 

“normal looking” in a biopsy while endoscopy 
shows an obvious mass lesion. Squamo-
proliferative pattern, even though bland, of an 
endoscopically suspicious lesion should alert fur-
ther investigations and repeat biopsy that may 
show the typical invasive pattern in other areas of 
the lesion subsequently.

Ancillary Testing

Markers of neoplastic nature:
Aberrant p53 expression and p16 positivity 

have been demonstrated in the neoplastic squa-
mous mucosa with variable results. Interpretation 
of p53 expression in proliferative squamous epi-
thelium is difficult. Furthermore, p16 positivity 
should not be regarded as a surrogate marker for 
HPV infection in the setting of oesophageal 
squamous neoplasia. They are not recommended 
as reliable markers.

a

c

a b

c d

Fig. 3.8 (a) Undifferentiated pattern of squamous carci-
noma (b) with moderate to weak p63 positivity (c) undif-
ferentiated and differentiated patterns of squamous 

carcinoma side by side (d) with weak p63 positivity in the 
undifferentiated component compared to strong positivity 
in the differentiated component
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a

b

c

Fig. 3.9 “Spindle cell 
pattern”: (a and b) note 
the spindle cell 
components next to 
differentiated squamous 
components. (c) Weak 
and patchy p63 
positivity in spindle cell 
areas compared to strong 
positivity in 
differentiated squamous 
components
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Markers of squamous origin:
Immunohistochemical features that favour 

squamous origin (employed mostly  to confirm 
squamous origin in undifferentiated malignan-
cies) are positivity for CK5/6, p63, and p40 as 
well as lineage markers such as CDX2 (adeno-
carcinomas of gastrointestinal origin), TTF-1 
(lung and thyroid), and PAX8 (thyroid and renal) 
that show a negative result. P63 alone can be pos-
itive in non-squamous malignancies; p40 is more 
specific [8].

 Glandular Pattern with No Invasion 
and No Atypia

When an endoscopic biopsy presents proliferated 
glandular mucosa, the most important step is to 
exclude glandular neoplasms, and the most com-
mon setting of glandular neoplasia in the oesoph-
agus is Barrett oesophagus (BO).  However, 
uncommon  nonneoplastic glandular prolifera-
tions occur in the oesophagus  (see under non 
neoplastic patterns).

When a glandular proliferation pattern with-
out atypia is noted in an endoscopic biopsy, the 
immediate concern should be to refer to the site 
of biopsy  and the endoscopic appearance.

Most of these glandular proliferations repre-
sent heterotopias that could show gastric, seba-
ceous, and pancreatic differentiation.

Gastric heterotopia (cervical inlet patch) con-
sists of a discrete area resembling gastric 
mucosa. Typically, it occurs in the proximal 
oesophagus, usually 3-cm distal to the cricopha-
ryngeus and can range in size from 2 to 45 mm. 
They present as isolated patches but can be mul-
tiple and circumferential in some cases. Mostly 
these are an incidental findings with no symp-
toms; however, in a small subset of patients, they 
can be secretory in nature and result in ulcer-
ation, stricturing with dysphagia, globus sensa-
tion, chronic cough, and laryngopharyngeal 
reflux. Biopsies reveal corpus or fundic-type 
gastric mucosa with parietal cells capable of 
secreting acid (Fig. 3.10).

The sebaceous pattern is accompanied by para-
keratotic debris and represents heterotopic seba-

a b

Fig. 3.10 Case 2:  Gastric heterotopia (cervical inlet 
patch). An 83-year-old lady with 10-year history of inter-
mittent dysphagia to solids. Gastroscopy was performed 
and revealed an almost circumferential salmon-coloured 
mucosa. (a) arrow demarcates squamous-gastric heteroto-
pia demarcation with moderate-grade benign appearing 
stricture (oval) at the distal extent consistent with an inlet 

patch and possible secretory function although no overt 
ulceration noted. Biopsies were taken. Histology showed 
fragments of columnar-lined gastric-type mucosa with a 
mixture of nonspecialised and specialised glands and no 
intestinal metaplasia or dysplasia. Appearance was con-
sistent with the cervical inlet patch/gastric heterotopia in 
the given clinical setting (b)
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ceous rests (Fig.  3.11a–c). Endoscopically, they 
appear as yellow plaques or nodules frequently 
occurring in clusters. They are mostly an inciden-
tal finding and the size ranges from 1 to 20 mm in 
diameter. Their clinical relevance is uncertain 
with no malignant transformation reported in the 
literature, suggesting a favourable prognosis.

Pancreatic heterotopia, also known as “pan-
creatic acinar metaplasia” contains only exocrine 
pancreatic elements. These foci are commonly 
seen in the GOJ, reported in up to 24%. In one 
study it appears to be an incidental finding and in 
most cases there is  no clinical significance 
(Fig. 3.12) [9].

Epithelial proliferation without atypia can rep-
resent hyperplastic and polypoid reactive changes 
of the columnar lined oesophagus (CLO) or “car-
dia”. Endoscopic correlation is required  to estab-
lish the nature of the proliferation. Active 
inflammation in such epithelial proliferations 
should prompt search for Helicobacter organisms.

 Glandular Pattern with Atypia 
but No Invasion (Dysplastic/
Intraepithelial Neoplastic Pattern)

Epithelial atypia that shows abrupt transition 
with lack of surface maturation is often diagnos-
tic in  all grades of dysplasia. Loss of nuclear 
polarity is characteristic of high-grade dysplasia.

Neoplastic glandular pattern in the  oesopha-
gus is mostly related to Barrett’s-associated neo-
plasia. Biopsies of such lesions can be 
encountered irrespective of a history of BO and 
the clinical circumstances. Despite endoscopic 
surveillance, the majority of oesophageal adeno-
carcinomas are diagnosed in patients that have no 
prior diagnosis of BO. This is especially seen in 
subepithelial neoplastic foci that can be associ-
ated with surface squamous reepithelialisation of 
pre-existing Barrett’s segments. However clinical 
suspicion is very helpful to escalate vigilance by 
pathologists to perform multiple step levels, even 
to the extent of exhausting the entire block, and 
review of indeterminate findings by a second GI 
pathologist.

Appreciating the neoplastic glandular mucosa of 
the oesophagus is an essential requirement of 
pathologists in the Western world where Barrett’s 
oesophagus is common. At the same time, patholo-
gists practising in countries where Barrett’s 
oesophagus is uncommon should be attuned to the 
diagnostic neoplastic  pattern,  even though 
they encountered these lesions less frequently.

a

b

c

Fig. 3.11 (a) Heterotopic sebaceous rests with overlying 
squamous mucosa, note one of three abnormal fragments 
(boxed on low power). (b) Obvious sebaceous nature on 
high power. (c) Several irregular yellowish lesions on the 
surface of the squamous mucosa are noted
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At low power, the dysplastic pattern is charac-
terised by the presence of epithelium that appears 
basophilic due to hyperchromatic nuclei of 
crowded cells compared to the uninvolved areas. 
The combination of abrupt transition with lack of 
surface maturation, and crowding and architec-
tural abnormality of glands coupled with cytologi-
cal atypia is characteristic, and often diagnostic.

Frequently, absence (or decrease) of goblet 
cells with mucin depletion is seen compared to 
the adjacent columnar mucosa. Basophilia alone 
is  characteristic but not diagnostic, as reactive 
changes of CLO can mimic basophilia of  the 
neoplastic  pattern. Less frequently, dysplastic 
epithelium may have a lighter and a  clear 
appearance (as in foveolar dysplasia, see below) 
or appear villiform with  excessive mucin 
secretion (“hypermucinous” look).

The “dysplastic”  pattern should  prompt 
excluding reactive changes (“atypia”) by careful 
systematic examination of the architectural and 
cytological features  (table 3.2).  Clinical and 
endoscopic correlation is very helpful      as dis-
cussed below. In our experience p53 immunohis-
tochemistry is very helpful in confirming a 
dysplastic  process, as recommended by 
some  learned societies although the  experience 
has been  variable.  Further details are discussed 
later in the chapter under ancillary studies. 

a b

Fig. 3.12 Case 3: Pancreatic heterotopia/acinar metapla-
sia. A 69-year-old man with 10-year history of reflux 
symptoms was referred for gastroscopy. Minor reflux 
changes were noted at the gastroesophageal junction with 

nodular area seen at 6 o’clock. Appearance was not con-
sistent with intestinal metaplasia  (a). Biopsies were 
taken for further evaluation and showed pancreatic hetero-
topia (b)

Box 3.2 Glandular proliferation pattern -  
Dysplastic sub pattern.

• At low-power, epithelium looks 
basophilic.

• Abrupt transition with lack of surface 
maturation and crowding  with archi-
tectural abnormality of glands:  often 
diagnostic.

Other clues:

• Absence (or marked decrease) of goblet 
cells and mucin depletion

• Clear (foveolar) and “hypermucinous 
and villiform” look

Once considered dysplastic:

• Grade the dysplasia.

If difficult to grade: 

• Consider and  exclude unusual reactive 
patterns and metastatic carcinoma  or 
cancerisation of mucosa before confirm-
ing dysplasia.
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 Endoscopic Features

Multiple studies have shown that the random 
biopsy protocol has low sensitivity for the detec-
tion of early neoplastic changes in BO and has 
low adherence among endoscopists. When con-
firmed histologically, the current standard of care 
for BO surveillance involves careful inspection 
using high-resolution white light endoscopy and 
targeted evaluation of any focal lesions using 
advanced imaging techniques such as narrow band 
imaging and magnification. Targeted biopsies 
should be taken from any suspicious areas, with 
lesions described as per the Paris classification 
and location as a distance in  centimetres from the 
teeth with clockface orientation. Flat Barrett’s 
should have random four-quadrant biopsies every 
2 cm in non-dysplastic BO segments, and every 
1 cm if there is suspicion or history of dysplasia 
as per the Seattle protocol [10–13].

Currently most early invasive adenocarci-
nomas are managed endoscopically without 
the need for oesophagectomy; however, in 
some cases, further adjuvant therapies such as 
salvage surgery or chemotherapy and radio-
therapy are required and dependent on the 
incident risk of nodal metastasis which is 

determined based on the histologic staging as 
per STOLTE or AJCC [12, 13].

Diagnosis and Grading of Glandular 
Dysplasia [12–28]
Once the epithelial proliferative pattern is consid-
ered dysplastic, grading is essential. Due to its 
relevance to further management and surveillance 
of dysplastic  and  invasive  lesions originating in 
Barrett’s mucosa, recommendations have been 
made to standardise the terminology (Table 3.1). 
The term “atypical epithelium/atypical changes” 
as a diagnostic category is not included in stan-
dard terminology and strongly discouraged, to 
avoid confusion. However, the term atypia (atyp-
ism) is often used by pathologists to describe the 
morphological features that express deviation 
from the normal patterns (due to “uncertainty”) in 
the microscopic description. Most standardised 
terminology systems do not recommend the term 
“atypia” as a diagnostic category.

The currently used terminology has been 
adopted from the system originally developed for 
dysplasia associated with inflammatory bowel 
disease with modifications [14]. There is hardly 
any single feature that would make the absolute 
distinction of dysplastic lesions from reactive 

Table 3.1 Standard terminology

Vienna IBD**** WHO (2010) Modifications
Negative for dysplasia/neoplasia Negative for 

dysplasia
Negative for dysplasia

Indefinite for dysplasia/neoplasia Indefinite for 
dysplasia

Indefinite for dysplasia/
neoplasia

Indefinite: specify further

Noninvasive low-grade neoplasia 
(adenoma/dysplasia)

Low-grade 
dysplasia

Intraepithelial neoplasia 
(IEN)—low grade

Noninvasive high-grade 
neoplasia (adenoma/dysplasia)

High-grade 
dysplasia

Intraepithelial neoplasia 
(IEN)—high grade

High-grade adenoma/dysplasia IEN (high grade)
Noninvasive carcinoma 
(carcinoma in situ)

IEN (carcinoma in situ)

Suspicious of invasive 
adenocarcinoma

HGD, suspicious of 
adenocarcinoma

Invasive neoplasia Adenocarcinoma* Adenocarcinoma
Intramucosal carcinoma Intramucosal Intramucosal Intramucosal 

adenocarcinoma
Submucosal carcinoma or 
beyond

Invasive 
adenocarcinoma

Invasive adenocarcinoma Submucosal invasive 
adenocarcinoma

IEN = Intraepithelial neoplasia 
****IBD = inflammatory Bowel Disease Dysplasia Morphology Study Group
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“atypia”. However, epithelial alterations in terms 
of architecture and cytology gradually accumulate 
from low- to high-grade dysplasia (Table  3.2). 
The neoplastic progression of BO from metaplas-
tic columnar-lined mucosa (CLM) to dysplasia 
and finally  to invasive carcinoma is a biological 
continuum. There is significant inter- and intra- 
observer variation in the diagnosis and grading of 
dysplasia [15–18]. Therefore, worldwide 
guidelines recommend double reporting, with at 
least one expert GI pathologist, and/or review of 
diagnosis and grading of dysplasia when 
considering long term follow-up and therapeutic 
implications [10–13, 19].

 Low-Grade Dysplastic Pattern

The diagnosis of low-grade dysplasia can be dif-
ficult with overlapping cytoarchitectural feature 
of reactive change [20–22]. For this reason, the 
categories of indefinite (see below) and low-
grade dysplasia may be managed in a similar 
manner although this practice may change in the 
future.

When the biopsy contains both abnormal and 
normal epithelium, or if a different biopsy from the 
same patient contains abnormal epithelium, helpful 
clues about the change can be obtained by 
comparing the nuclear features in the areas in 

Table 3.2 Epithelial alterations

Negative Indefinite LGD HGD Carcinoma
   Cytology
High N/C ratio −/+ +/− + ++ ++

Nuclear polarity Maintained Generally 
maintained, 
occasionally lost

Maintained Lost ++ Lost ++/
rarely 
maintained

Abrupt change on surface None None (change may 
be diffuse)

+ + +/−

Surface maturation Maintained +/reduced − − −
Mitoses −/+ −/+/++ + ++ ++

Atypical mitoses − − +/− + +

Full-thickness nuclear 
stratification

− Pseudostratification − ++ ++

Atypical mitoses − − +/− + +

Full-thickness nuclear 
stratification

− Pseudostratification − ++ ++

Reduced goblet 
cells +/− dystrophic goblet cells

− −/+/++ + ++ ++

Hyperchromasia +/− +/− + ++ ++

Prominent nucleoli − −/+/++ − +/− +/−
Multiple nucleoli − −/+ −/+ −/+ +/−
Nuclear irregularity +/− +/− + ++ +/++/+++

Nuclear pleomorphism − −/+/++ − ++ +

   Architecture
Villiform surface − − − +/− +/−
Crypt budding and branching − −/+ +/− ++ ++

Crowded/back-to-back glands − +/− +/− ++ ++

Irregular crypts +/− −/+ +/− +/++ +/++/+++

Intraluminal bridges/papillae − − − + +

Lamina propria between glands ++ + +/Reduced Reduced/- Almost or 
totally absent

Intraglandular necrosis, 
angulated, and never-ending 
glands, single cells

− − − −/+ +++

Desmoplasia − − − − + Submucosal 
invasive

M. P. Kumarasinghe et al.



81

question with those in the unaffected areas. The 
atypical nuclei of dysplastic epithelium extend onto 
the luminal mucosal surface, so both the surface 
and the underlying glands display nuclei that are 
much larger and hyperchromatic than the nuclei in 
unaffected epithelium (see crypt dysplasia later).

Two major sub patterns are observed within 
the low-grade dysplastic pattern and signify the 
two phenotypes of abnormal epithelium in 
neoplastic BO.

The first pattern is characterised by glands 
lined by cells with crowded, stratified, penicillate, 
hyperchromatic nuclei that extend onto the 
mucosal surface. This pattern generally correlates 
with the “intestinal” phenotype of dysplasia 
(Fig. 3.13a). This pattern is often categorised as 

low-grade dysplasia without much difficulty but 
depending on the degree of cytologic atypism, 
and in inflammatory background, some cases are 
categorised as indefinite for dysplasia.  p53 
immunostain is often helpful [10, 17, 23, 24].

The second pattern consists of cuboidal or 
short columnar cells on the mucosal surface with 
atypical nuclei (larger, hyperchromatic, irregular 
compared to those that are normal next door) 
that are basal with minimal or no stratification. 
This type is generally regarded as “gastric/
gastric foveolar/nonadenomatous/non intestinal” 
(Fig. 3.13b) [18, 25–27]. This phenotype of dys-
plasia may be overlooked at low power due to the 
deceptively bland appearance and difficult to dis-
tinguish from the reactive metaplastic gastric 

a b

c

Fig. 3.13 (a) Low-grade dysplasia (intestinal pheno-
type): note loss of surface maturation and focal abrupt 
change. (b) Low-grade dysplasia (gastric foveolar pheno-
type): note cuboidal to columnar cells with clear to lightly 
eosinophilic cytoplasm and apical mucin reminiscent of 

foveolar epithelium. The nuclei are round to oval, some 
with discernable nucleoli, often considered to be a diffi-
cult diagnosis. (c) Patchy reactive changes notable on 
the surface: a mimic of low-grade dysplasia (there was no 
aberrant p53 expression)
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foveolar-type epithelium of BO. Goblet cells are 
lacking or severely depleted. An important fea-
ture to distinguish this dysplastic pattern is full-
thickness involvement of the entire mucosa as 
opposed to patchy reactive changes notable on the 
surface (Figs. 3.13c). This feature defies the gen-
eral concept of surface involvement  (top heavy 
pattern) of the dysplastic epithelium as occurs in 
large intestinal adenomas. Confirmation of 
dysplasia in this pattern can be extremely chal-
lenging, and often the atypism is categorised as 
“features indefinite for dysplasia” (see Box 3.3).

 High-Grade Dysplastic Pattern  
(Fig. 3.14 to 3.19)

High-grade pattern is characterised by increasing 
architectural complexity with glandular crowd-
ing and high-end nuclear abnormalities 
(Table 3.2), prominent nuclear atypia, and loss of 
nuclear polarity together with characteristic fea-
tures of any grade of dysplasia (lack of apprecia-

ble surface maturation and abrupt transition when 
appreciable). Loss of nuclear polarity is a more 
reliable feature considered to represent high-
grade dysplasia compared to low-grade dysplasia. 
The basement membranes of individual glands 
appear to remain intact in contrast to the invasive 
pattern. Some features may raise the possibility 
of focal and subtle intramucosal carcinoma 
(Fig. 3.15e, f and see below).

Similar to LGD pattern, two types of high- 
grade dysplastic patterns (sub patterns) are 
encountered.

The first pattern shows glands lined by multi-
layered (Figs 3.14 and 3.16a–g), stratified epithe-
lium with loss of polarity of nuclei that show 
high-end abnormalities. This pattern is generally 
regarded as adenomatous/intestinal dysplasia and 
akin to intestinal phenotype (Figs.  3.14 and 
3.16a–g).

The second pattern shows glands lined by 
mostly a single layer of frequently cuboidal 
epithelium with high-end nuclear abnormalities 
(Table  3.2) and conspicuously eosinophilic 
cytoplasm. Nuclear stratification is not a 
consistent feature. Nuclei may be basal. Nuclear 
enlargement is a key to the diagnosis, and size is 
generally 3–4 times the size of lymphocyte. 
Nucleoli are conspicuous. This pattern is referred 
variably as non-adenomatous, gastric, and gastric 
foveolar type and may be lumped as “non-
intestinal”-type dysplasia. This pattern is more  
common than pure intestinal phenotype dysplasia 
in the setting of Barrett's  neoplasia  (Fig. 
3.15a–g). 

However, the most common pattern noted in 
Barrett’s setting is a mixture of the two “divergent 
differentiation” and is referred to as mixed or 
hybrid pattern with a mixture of both types of 
glands (Fig. 3.17) [28]. Dysplastic glands may be 
buried in subepithelial  tissue (“buried glands”) 
lined by the overlying re-epithelialised squamous 
mucosa (Fig.  3.18a). Invasion of neoplastic 
glands into the overlying squamous mucosa may 
signify the presence of intramucosal carcinoma 
(Fig. 3.18b).

Box 3.3 Low-Grade Dysplastic Pattern

Pattern 1: “Intestinal” phenotype

• Columnar cells with crowded, stratified, 
pencillate, and hyperchromatic nuclei

• No surface maturation of the mucosa

Pattern 2: “Gastric/non-intestinal phenotype”

• Cuboidal to low-columnar cells with 
nuclear atypism (larger, darker, irregu-
lar) but basally located.

• Minimal or no stratification.
• Often lacks goblet cells.
• Overlooked at low power.
• Difficult to distinguish from metaplastic 

gastric foveolar epithelium of BO.
• Full thickness changes in dysplasia vs. 

more prominent surface changes in reac-
tive atypia are helpful.
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a

c

b

d

Fig. 3.14 Case 4: High-grade dysplasia/intraepithelial 
neoplasia in BO. A 74-year-old lady with known Barrett’s 
oesophagus was referred for further evaluation and man-
agement of an oesophageal polyp reported as an adenoma 
with high-grade dysplasia by a community non-GI pathol-
ogist. On review by an expert GI pathologist, it was 
revised to nodular Barrett with high-grade dysplasia. The 

patient underwent gastroscopy with an 8-mm polyp (Paris 
0-IIa) noted at 28 cm 11 o’clock position in a long seg-
ment of otherwise flat Barrett’s oesophagus (C11M12). 
(a). The lesion was resected via EMR (b) pinned and sent 
for histology that confirmed polypoid intestinal-type dys-
plasia associated with BO (c, d)
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Fig. 3.15 a) High-grade dysplasia (gastric phenotype): Lack 
of surface maturation, crowded and almost complex glandular 
architecture and loss of nuclear polarity and marked cytologi-
cal atypia. (b) High-grade dysplasia (gastric phenotype). Note 
increasing glandular crowding towards the upper half with 
high-grade nuclear abnormalities. (c) Obvious loss of nuclear 
polarity in the lower half of high-grade dysplasia compared to 
the upper half that shows areas of lesser degree of nuclear 
abnormality but would be still consistent with high-grade dys-

plasia. (d) High-grade dysplasia (gastric phenotype): Marked 
nuclear enlargement 3–4 times the size of a lymphocyte. 
(e) Abrupt transition from normal to abnormal. In this case 
high-grade dysplasia is obvious. The highly complex and crib-
riform pattern is suggestive of intramucosal carcinoma (IMC 
confirmed on EMR). (f) High-grade dysplasia with features 
raising the possibility of lace work pattern (IMC confirmed on 
EMR). (g) High-grade dysplasia with features highly suspi-
cious of lamina propria invasion (IMC confirmed on EMR) 

a

d

f

g

e

c

b
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The different patterns noted in the dysplastic 
Barrett’s mucosa may be related to possible differ-
ent pathways of the neoplastic progression. These 
patterns have been variably referred to as gastric, 
intestinal, gastric foveolar, adenomatous, and non-
adenomatous dysplasia over time by various 
authors. Markers that characterise different pheno-
types and pathways have been again described 
(Fig. 3.19a, b) [25, 28]. They include mucin immu-
nohistochemistry, CDX2 (so-called intestinal 
marker), CD10 (a marker of small intestinal differ-
entiation), Das-1, villin, Hep Par 1 (CPS1), and 
SOX9 (Table  3.3). These markers show different 
expression profiles in the above mentioned patterns, 
but differential expression is not perfect. There is 
significant overlap of cytoarchitectural features and 
expression  of these markers in different patterns 

and phenotypes. In particular,  CDX2 expression 
does not differentiate between “intestinal” and 
“non-intestinal” phenotypes (Figure 3.19). As 
stated, more commonly mixed or hybrid patterns 
are observed. Importantly there is no proven clini-
cal significance of these specific patterns thus so far, 
and even more importantly, pure patterns are rare. It 
is not universally recommended to report the phe-
notype in endoscopic biopsies in routine practice. 
Currently, there is not enough strong scientific evi-
dence to accept these different patterns as entities. 
Furthermore, there are no widely accepted, robust 
criteria for the distinction between the two pheno-
types. However, for practical purposes it is impor-
tant that GI pathologists recognise these different 
patterns to avoid under and over diagnosis and inac-
curate grading of BO-related dysplasia. Considering 

Fig. 3.16 High-grade 
dysplasia (intestinal 
phenotype): high-grade 
cytoarchitectural 
abnormality and loss of 
nuclear polarity. Note 
the glands lined by 
columnar cells with 
crowded, stratified, 
pencillate, 
hyperchromatic nuclei, 
and resemblance to 
traditional colorectal 
neoplasia (IMC on 
EMR)

Fig. 3.17 Mixed 
phenotype of high-grade 
dysplasia (mixed 
intestinal and non- 
intestinal patterns/
divergent differentiation)
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these issues, it is not surprising that one of the most 
common GI consultations in upper GI pathology is 
confirmation and grading of IEN/dysplasia. Most 
learned societies therefore advocate double report-
ing or second review of most BO-related neoplastic 
lesions before management decisions are taken. 

Even less well-recognised and characterised 
patterns are pyloric and serrated patterns. The 
occurrence of these phenotypic sub patterns is 
extremely rare.

Historically oesophageal adenoma was a term 
used to describe polypoid dysplasia of 
“intestinal” phenotype. It is now widely accepted 
that these lesions almost exclusively arise in 

Barrett oesophagus and likely represent a nodular 
or polypoid form of dysplasia rather than an 
isolated polypoid adenoma, and therefore the 
term is best avoided in the Barrett’s setting (Figs. 
3.14 and  3.20). When present in the Barrett’s 
setting, they are interpreted and managed along 
the same principals of assessing and managing 
BO-related neoplasia.

True adenomas can rarely originate from 
native oesophageal submucosal glands in the 
absence of Barrett’s oesophagus and have also 
been seen in familial adenomatous polyposis 
syndrome. Due to their rarity, there is limited 
experience to guide management. However, in 

a

b

Fig. 3.18 (a) High- 
grade dysplasia in 
“buried glands” with 
overlying squamous 
mucosa. (b) High-grade 
dysplasia in “buried 
glands” with possible 
“invasion” of the 
overlying squamous 
mucosa
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general they are managed as per isolated colonic 
adenomas with snare resection for smaller lesions 
and endoscopic mucosal resection for larger 
lesions.

Diagnosis of dysplasia remains the gold stan-
dard for predicting risk of neoplastic progression 
in BO  that  depends  on the degree of dysplasia 
(Boxes 3.4, 3.5, 3.6).

a

Panel 1

Panel 3

b

Fig. 3.19 (a) Panel 1: Intestinal type low-grade dyspla-
sia—(H&E), Panel 2: CD10-positive luminal border, 
Panel 3: CDX2-positve, Panel 4: MUC5AC-negative in 
surface dysplasia compared to MUC5AC positive 

non- dysplastic gland in CLM (bottom half of mucosa). 
(b) Panel 1: Gastric-type high-grade dysplasia—(H&E), 
Panel 2: CD10-negative, Panel 3: CDX2-positive, Panel 4: 
MUC5AC-positive
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 Crypt Dysplastic Pattern

This pattern is characterised by nuclear 
 abnormalities consistent with dysplasia; in 
 particular high-end nuclear features are noted 
without obvious involvement of the surface 
epithelium.

Crypt dysplastic pattern (Fig.  3.21a, b) is 
problematic  diagnosis in endoscopic biopsies 
and has taken its own course since its introduction 
[15, 29]. These changes are best appreciated in 
resections and EMR specimens adjacent to 

a

b

Fig. 3.20 (a) Nodular 
or polypoid type low- 
grade dysplasia in an 
EMR. (b) Nodular or 
polypoid type high- 
grade dysplasia with 
areas of IMC in a 
resection

Table 3.3 Sub patterns

Sub pattern 1:
Intestinal 
(“adenomatous”)

Sub pattern 2
Non-intestinal 
(“non-adenomatous”, 
“gastric”, “gastric 
foveolar”)

MUC 2 + −
MUC5AC +/− +++
MUC6 − +/-
CDX2 +++ +++
CD10 +++ (luminal) −−
Villin +++ +/−
DAS1 +++ ++
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definite dysplasia/carcinoma. Furthermore, 
molecular studies have found similar alterations 
in crypt dysplasia when compared with traditional 
dysplasia supporting the true existence of a 
biological entity.  Supporting  these assertions, 
some cases are confirmed to have more 
convincing surface involvement in step levels, 
and others harbour genuine dysplasia in other 
areas. However, longitudinal data on the 
progression of crypt-limited dysplasia as an 
isolated finding are unavailable. Confounding 
these issues, basal metaplastic glandular atypia 
(“baseline atypia”) can closely  mimic crypt 
dysplasia. When the changes approach beyond 
baseline atypia, a diagnosis of “features indefinite 
for dysplasia” is acceptable (Box 3.7).

Box 3.4 High-Grade Dysplastic Pattern

• Lack of surface maturation and abrupt 
change

• Marked cytological atypia
• Complex glandular architecture 

alterations
• Marked loss of nuclear polarity: a reliable 

criterion to differentiate from LGD**

**In the HG pattern without nuclear 
stratification, this feature may not be very 
useful.

Box 3.5 Phenotypic Sub Patterns with 
in the Dysplastic Pattern

• Phenotype sub patterns occur both 
within the low-grade and high-grade 
dysplastic patterns.

• Two basic patterns appear to be intesti-
nal (“adenomatous”) and non-intestinal 
(“non-adenomatous”, “gastric”, and 
“gastric foveolar”).

• More often than not the phenotypic pat-
tern is a hybrid (mixed).
Clinical relevance and the biology are 

not fully established.

Box 3.6 High-Grade Dysplastic Sub Pattern

Pattern 1 (intestinal): 

• Crowded and complex glandular 
architecture

• Glands lined by columnar cells with 
crowded, stratified, pencillate, hyper-
chromatic nuclei

• Loss of polarity
• No surface maturation

Pattern 2 (Non-intestinal/foveolar like):

• Crowded tubular glands with retained 
architecture without marked 
complexity

• Glands lined by cuboidal cells cytologic 
atypia, characterised by nuclear hyper-
chromasia and enlargement with irregu-
larity and prominent nucleoli, without 
nuclear stratification

• Often lacks nuclear stratification com-
pared to Pattern 1

• Cells on the mucosal surface with dys-
plastic nuclei (large, dark, irregular) but 
they may be basal

Box 3.7 Crypt Dysplasia

• Nuclear abnormalities, even  high-end, 
with or without architectural changes 
not involving the surface.

• Most common adjacent to definite dys-
plasia/carcinoma in EMRs and 
resections.

• Diagnosis on endoscopic biopsies is 
challenging.

• Basal metaplastic glandular atypia 
(“baseline atypia”) is more common 
than crypt dysplasia.

• Should not be diagnosed on nuclear 
stratification and hyperchromasia alone 
(blue look).

• When in doubt, the category “indefinite 
for dysplasia” is desirable.
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A confirmed diagnosis of dysplasia should 
only be done when all criteria are fulfilled for a 
diagnosis of crypt dysplasia, in particular 
when  high-end abnormalities are present. 
Immunostaining confirming abberrant p53 expres-
sion is very useful.

 Epithelial Changes Indefinite 
for Dysplasia

This pattern is characterised by epithelial changes 
that do not fulfil criterial of either low- or high- 

grade dysplasia [15, 16, 29–31]. In short, patho-
logical features suggest a dysplastic process 
without fulfilling the criteria of dysplasia of any 
grade (Fig. 3.22a–e).

The two most common settings in which this 
category is used are in the background ulceration 
or active inflammation (Fig. 3.22a and 3.24) and 
when the possibility of crypt dysplasia is strongly 
considered (Fig. 3.21a, b).

Technical issues such as poor preservation, 
staining, sectioning, and crosscutting also result 
in indefinite diagnoses (Fig.  3.23). As much as 
possible, such information should be communi-

a

c

b

Fig. 3.21 (a–b). Crypt dysplastic pattern characterised 
by significant nuclear atypia in the basal glands and matu-
ration of the surface. Both these cases had adjacent high- 
grade dysplasia elsewhere. (c) The case shown in (a), 

an Endoscopic Resection with abberrant p53 over expres-
sion in dysplastic basal crypts (shown in the area marked 
by an ellipse) in continuity with adjacent high-grade dys-
plasia (shown in the area marked by a rectangle)
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a

c

e f

b

d

Fig. 3.22 (a) Patchy nuclear crowding within part of crypts 
with surface erosion (“dysplasia-like atypia”), also had adja-
cent ulceration (not shown): diagnosed as “indefinite for 
high-grade dysplasia”; on follow-up, there was no dysplasia. 
Note the retention of apical mucin cap in most cells. (b) 
Indefinite for high-grade dysplasia: Crushed parts of the 
biopsy featuring a few glands with high-grade nuclear 
changes. Repeat biopsies and EMR confirmed dysplasia in 
this case. (c) Indefinite for high-grade dysplasia: Isolated 
glands with atypical smudgy nuclei in a biopsy considered as 

indefinite for high-grade dysplasia”, confirmed to have high-
grade dysplasia on repeat biopsies and subsequent EMR. (d) 
Isolated glands and focal surface change with high-grade 
nuclear abnormalities considered as “indefinite for dyspla-
sia” upgraded to high-grade dysplasia after consultation 
(subsequent EMR confirmed focal high-grade dysplasia). (e) 
Isolated foci on the surface with high-grade nuclear abnor-
malities that may be called “Indefinite for high-grade dyspla-
sia” in a biopsy (confirmed HGD on EMR). (f) aberrant p53 
staining (overexpression) in the case shown in (e) 
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cated in the report. The presence of isolated foci 
of “dysplastic” changes may be challenging 
(Fig. 3.22d, e)

Diffuse nuclear abnormalities, rather than 
abrupt change, the presence of too many normal 
mitoses, maintenance of the basal orientation of 
nuclei, and the diffuse “basophilic toxic” look of 
the cytoplasm are notable in reactive epithelia; 
therefore require caution before a definite dys-
plastic diagnosis is rendered. Indefinite for dys-
plasia category is justifiable in this situation with 
a comment on the possibility that  all these 
changes may be reactive.

Dysplastic epithelium tends to show a range 
of variable nuclear abnormalities (Table  3.2) 

and look different compared to the adjacent epi-
thelium in contrast to more uniform changes 
noted in reactive epithelium including in  the 
neighbouring cells. A feature that is commonly 
seen in non- dysplastic epithelium is the reten-
tion of the apical mucin cap (Box 3.8 and 
Fig. 3.22a).

A frequent GI consultation is a case that 
shows exaggerated “atypia” of basal metaplastic 
glands with surface maturation (in excess of 
what is regarded as “negative for dysplasia”). 
Often the reason is a tangentially cut biopsy 
(Fig. 3.23). In short of cytoarchitectural features 
described previously, such cases should be con-
sidered nonneoplastic.

b

a
Fig. 3.23 (a). The 
biopsy fragment on the 
right-hand field shows 
exaggerated basal atypia 
due to tangential cutting 
whereas the one in the 
left is BO without 
dysplasia. (b). Normal 
p53 expression 

M. P. Kumarasinghe et al.



93

Another situation for epithelial atypism to be 
considered indefinite is when high-end nuclear 
abnormalities are noted without high-end archi-
tectural changes and vice versa. Sometimes, an 
isolated gland shows severe nuclear abnormali-
ties of either phenotype, particularly at the 
periphery of an ulceration (either active or 
healed). In these situations, high-grade dysplastic 
pattern may be suspected but cannot be con-
firmed as occasional severe reactive changes may 
show such abnormalities. Indefinite for dysplasia 
with a comment on the inability to exclude a 
high-grade dysplasia is reasonable  (fig 3.22 
b-e). The category of “indefinite for dysplasia” in 
the Barrett' setting is heterogeneous. Therefore, 
“indefinite for dysplasia” category should not be 
regarded as mere epithelial change that straddles 
reactive changes and low-grade dysplasia only.

 Mimics of Dysplasia

 Ulcer/Erosion with Marked Active 
Inflammation
Extreme cytological abnormalities without 
architectural changes can result from injury to 
the metaplastic CLO or adjacent squamous 

mucosa. Active inflammation may cause nuclear 
changes that mimic high-grade dysplasia. One 
should be cautious when numerous neutrophils 
infiltrate the overlying  epithelium; however, the 
degree of inflammation is important to note. 
Barrett oesophagus with genuine  high-grade 
dysplasia may be associated with a few neutro-
phils in the overlying epithelium, and the nuclear 
changes are so dramatic that the diagnosis of 
high-grade dysplasia can be made  confidently. 
However if numerous intraepithelial neutrophils 
or an adjacent ulcer is  present, category of 
“indefinite for dysplasia” is appropriate. Chronic 
inflammatory cells do not cause the type 
of  nuclear abnormalities associated with active 
inflammation.

Active inflammation and ulceration occurs in 
non-neoplastic injury to oesophageal mucosa 
resulting in marked reactive changes. In the pres-
ence of such a clinical setting of possible injury 
with and without other pathological clues (e.g. 
pill substances), caution should be exercised. 
Patients with BO often have severe reflux associ-
ated with inflammation and ulceration, in particu-
lar those presenting for the first time,  and their 
biopsies can be cytologically “atypical”.

 Metaplastic Glands with Overlying or 
Adjacent Squamous Epithelium (Fig. 3.24a)
Metaplastic columnar epithelium adjacent to squa-
mous mucosa is dynamic, and the few glands 
immediately adjacent a  squamous island display 
nuclear atypia even extending to  the surface. A 
diagnosis of dysplasia should not be made on this 
appearance. Use of proton pump inhibitors may 
cause proximal migration of the squamo- columnar 
junction. With healing, squamous islands may 
develop within the Barrett’s segment. In both situ-
ations, glandular mucosa may persist with overly-
ing squamous epithelium (“buried glands”). Both 
dysplasia and adenocarcinoma may develop within 
these “buried” glands as illustrated before  (Fig. 
3.18a, b). Criterion of surface maturation cannot 
be used in this situation to confirm dysplasia. At 
endoscopy, reepithelialised squamous mucosa 
may look normal  to the endoscopist, and buried 
glands may not be biopsied confounding the 
problem.

Box 3.8 Management of BO-Associated 
Dysplasia

• Negative for dysplasia—repeat surveil-
lance gastroscopy in 3–5  years (four- 
quadrant biopsies every 2 cm).

• Positive for dysplasia.
 – Low-grade—EMR for nodular dys-

plasia, repeat surveillance gastros-
copy in 6–12 months (four-quadrant 
biopsies every 1  cm) or consider 
ablative therapy for flat dysplasia.

 – High-grade—for ablative therapy of 
flat dysplasia and EMR of nodular 
dysplasia.

• Epithelial alterations indefinite for dys-
plasia—review by expert GI patholo-
gist, high-dose PPI for 6  months and 
then repeat surveillance gastroscopy
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 Reactive Gastric Cardiac Mucosa 
(Fig. 3.24b)
Reactive gastric cardiac mucosa displays nuclear 
atypia that may be misinterpreted as dysplastic 
metaplastic epithelium. The absence of goblet 
cells may be an important clue that the biopsy is 
gastric “cardiac”, but it must be remembered that 
in biopsies of the  dysplastic epithelium  of BO, 
goblet cells may not be seen. True dysplastic epi-
thelium lacking goblet cells will display greater 
nuclear atypia and glandular  crowding  than 
the reactive gastric cardiac epithelium.

 Detached Fragments of Atypical 
Epithelium
Detached fragments of Barrett’s mucosa often 
show atypical features, most likely due to mechan-

ical trauma. Nuclear atypia could be severe rais-
ing the possibility of HGD.  A confirmatory 
diagnosis of dysplasia should not be made on 
these features alone (Boxes 3.9 and 3.10).

 Ancillary Testing

 P53 Immunohistochemistry
Overexpression (Fig. 3.25a) and loss (Fig. 3.25b) 
of p53 protein by immunohistochemistry is rec-
ognised as an abnormal pattern that occurs in 
neoplastic glandular mucosa (both dysplasia and 
carcinoma) of the oesophagus [10, 17, 23, 24]. 
Majority of p53 mutations lead to stabilisation of 
mutated and inactive p53 protein in the nucleus 
(overexpression). Some mutations result in failed 

a

b

Fig. 3.24 (a) Metaplastic columnar epithelium in conti-
nuity and adjacent to squamous epithelium that may look 
“atypical”. (b) Reactive gastric cardiac mucosa displays 

nuclear atypia, and misinterpreted as “low-grade dysplas-
tic” epithelium 
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translation of the mutant protein with loss of p53 
immunostaining, when compared with normal 
wild-type background (Fig.  3.25b) that  is now 
recognised as an abnormal pattern. Low back-
ground wild-type p53 expression is often seen in 
nuclei of stromal cells,  nonneoplastic columnar 
mucosa and basal layers of squamous mucosa, 
which is a useful baseline to differentiate the 
aberrant patterns typical of dysplasia. There is no 
proven value of p53 immunostain to differentiate 
low and high grade dysplasia, and dysplastic 
lesions from invasive carcinoma so far.

Interpretation of p53 immunostaining can be 
problematic and poorly reproducible subject to 
variation in methodology, antibody clones used, 
and interobserver variation in interpretation. 
Notwithstanding this, some pathologists find 
staining for p53 of use, especially in distinguish-
ing between atypical reactive proliferation 
 (indefinite for dysplasia) and true dysplasia. 
Therefore,  the experience  is variable, and it is 
probably due to lack of guidance to interpretation 
and lack of standardisation of techniques. 

According to some authorities addition of p53 
immunostain to histopathological assessment 
improves the reproducibility of a diagnosis of 
dysplasia in Barrett’s oesophagus, and should be 
considered as an adjunct to routine clinical diag-
nosis [10]. We find aberrant p53 expression to be 
a very useful tool to confirm dysplasia in difficult 
cases. It should be noted that p53 nuclear expres-
sion is seen in normal epithelia therefore, is not 
an “all or none” stain. It is the overexpression or 
loss that should be considered  aberrant.  Low 
background wild-type p53 expression is often 
seen in nuclei of lamina proprial cells,  normal 
columnar mucosa (especially in the proliferative 
compartment)  and basal layers of squamous 
mucosa. This normal expression is a very useful 
internal control when a satisfactorily validated 
p53 immunostain is used in diagnostic practice.

 Others
Others such as Ki-67, AMACR positivity, loss of 
SOX2, and IMP3 have shown variable results and 
are not recommended in routine practice. [21, 24]. 
Molecular biomarkers to approach issues of BO 
and neoplasia are not well established [32–34].

Box 3.9 Indefinite for Dysplasia

Settings in which the category may be used

• Reactive changes vs. dysplasia.
 – Active inflammation, ulceration—

could be either. **
 – Cytology abnormal but not the archi-

tecture—could be either.
 – Surface maturation in spite of basal 

atypia—favour reactive. ***
 – Diffuse change rather than abrupt—

favour reactive.
 – Too many normal mitoses—think of 

a vigorous reactive process.
 – Basophilic toxic look of the cyto-

plasm—favour reactive.
 – Retention of apical mucin cap—

favour reactive.
• Possible true crypt dysplasia.
• Confounding technical issues.

 – Poor preservation
 – Poor staining and sectioning
 – Poor orientation and cross cutting

• It is desirable to state the degree of 
uncertainty by raising the possibility of 
reactive changes, low-grade dysplasia, 
or high-grade dysplasia whenever 
possible.

**See stromal invasive pattern and HGD
***See crypt dysplasia pattern

Box 3.10 Be Cautious of a Diagnosis of 
Dysplasia
In the presence of

• Ulcer/erosion with marked active 
inflammation

• Reactive gastric cardiac type mucosa in 
biopsies of GOJ in BO

• Metaplastic columnar epithelium adja-
cent to a squamous island

• Detached fragments of atypical 
epithelium
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a

b

c

Fig. 3.25 (a) 
p53 overexpression in 
neoplastic epithelium (b) 
loss of p53 protein in 
neoplastic epithelium 
with retained normal 
expression in the stroma 
and basal layers of 
squamous mucosa. (c) 
Normal expression of 
p53 characterised by 
patchy moderate to weak 
nuclear staining mostly 
seen in the proliferative 
zone
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 Glandular Pattern with Atypia and 
Invasion

Similar to other sites of the tubular gut stromal inva-
sive pattern is characterised by a desmoplastic stromal 
reaction and increasing complexity of the associated 
neoplastic epithelium. However, a desmoplastic stro-
mal reaction may not be present in early invasive 
adenocarcinomas (“intramucosal carcinoma”).

Two patterns of invasive epithelial patterns 
can be presented in an endoscopic biopsy. One 
without  and the other is with a desmoplastic 
reaction.

The greatest challenges for a GI pathologist 
when encountered with the possible invasive pat-
tern without a desmoplastic reaction is to differ-
entiate severe reactive changes that mimic 
neoplasia as described and illustrated previously. 
Once reactive changes are excluded the second 
challenge is to differentiate early invasive pattern 
from non-invasive high-grade dysplastic pattern 
(Box 3.11).

Both HGD and IMC are currently treated with 
endoscopic techniques. The third challenge is to 
exclude submucosal invasion that characterise 
higher stage lesions that often require oesophago- 
gastrectomy or other adjuvant therapies [35, 36]. As 
the three situations are linked to different approaches 
to management, needless to state the first situation 
where accurate distinction of an invasive malig-
nancy from severe reactive conditions  is the most 
critical. The distinction of intraepithelial lesions, 
early invasive carcinomas, and invasive carcinomas 
that invade submucosa and beyond is not such a 
challenge in surgical resections in which the layers 
of the oesophageal wall are well delineated. The 
accuracy for differentiating these critical stages of 

neoplastic progression is better in endoscopic resec-
tion specimens compared to endoscopic biop-
sies, and comparable to surgical resections [36–40].

Interpretation of these lesions in endoscopic 
resections (ER) is beyond the scope of this book, 
and readers are advised to refer to dedicated pro-
tocols and literature on this [37, 38].

 Invasive Pattern without 
Desmoplasia/Stromal Reaction 
(Invasive Pattern 1) (Fig. 3.26a–e)

This pattern signifies early invasive carcinoma 
amenable to endoscopic resection as a curative 
and staging modality and therefore has important 
implications for management. This diagnosis 
is challenging and subject to considerable 
interobserver variability.

Currently, microscopic features in endoscopic 
biopsies  that have predicted adenocarcinoma in 
subsequent  resection specimens, described  in a 
limited number of studies are used to suspect or 
diagnose early invasive carcinomas in biopsies 
[41–43].

These include:

• Highly complex dysplastic glands (“HGD”) 
with a cribriform growth pattern.

• Single cytologically abnormal cells in the 
lamina propria (one or more).

• Abortive glands in the lamina propria.
• Angulated glands.
• Never-ending, sheet-like, or “anastomosing/

lacework” gland pattern.
• Glandular budding.
• Three or more dilated glands with intralumi-

nal debris.
• Ulcerated HGD.
• HGD with neutrophilic infiltration.
• Spread of neoplastic glands into the adjacent 

or overlying squamous mucosa. (“pagetoid 
spread”).

Of above features the presence of highly com-
plex dysplastic glands with a cribriform growth 
pattern, single-cell infiltration, abortive and 
angulated glands, never-ending, sheet-like, or 

Box 3.11 Neoplastic Pattern with Invasion
Points to ponder:

• Is this real invasive malignancy?
• Is it HGD only? 
• Is there a stromal reaction?
• Is there true desmoplasia?

3 Oesophagus: Neoplastic Patterns and Mimics
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“lacework” gland pattern are characteristic of 
IMC (Fig. 3.27a–f).

Presence of an endoscopic lesion in a patient 
with BO is a vital piece of information that 
prompts the GI pathologist to perform series of 
step levels to the point of exhausting the block as 
the “invasive pattern” may be focal.

The term “intramucosal carcinoma” is applied 
to the earliest stage of  invasive carcinomas, i.e. 
lesions that invade through the basement 
membrane and infiltrate the lamina propria and 
 muscularis mucosa but not the submucosa 
(Figs.  3.28 and 3.29). The superficial nature of 
mucosal biopsies obviously limits the ability to 

a b

c

e

d

Fig. 3.26  Case 5: A 58-year-old man with past history of 
short segment Barrett’s oesophagus (C0M2). Recent sur-
veillance gastroscopy performed by a community gastro-
enterologist revealed a nodular area with biopsies 
reporting HGD. The patient was referred for further endo-
scopic management. Gastroscopy revealed an ulcerated 
polyp (Paris 0-Is and 0-III) (see image, Asterix showing 
0-III, arrow highlighting polyp) (a) within the short seg-

ment of BO.  The vascular pattern assessed with NBI 
zoom magnification revealed markedly distorted vascular 
pattern and morphology consistent with likely submuco-
sal invasive cancer (b). This was resected, pinned, and 
sent for histology. Endoscopic Mucosa Resection (EMR) 
showed HGD, IMC, (c, d), and deeper invasion into 
superficial submucosa  (SM Invasion) as seen    areas 
marked by a box (e)
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Fig. 3.27 Features of invasive pattern with no stromal reac-
tion (IMC). (a) cribriform growth; (b) infiltration of lamina 
propria by single cells and by small groups (c) abortive and 

angulated glands; (d) “never-ending”; (e) sheet-like/lace-
work growth of neoplastic cells and many glands with intra-
luminal debris, (f) focal IMC with adjacent normal mucosa

a

b

c
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Fig. 3.27 (continued)

d

e

f
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distinguish such lesions from deeply invasive 
carcinomas and high-grade dysplasia.

The pattern based on a combination of above 
microscopic features with an endoscopic lesion 
has a high predictive value for diagnosis of early 
invasion. We report such biopsies as “features 
of” or “features suspicious of” intramucosal 
carcinoma. The accuracy of such diagnoses 
should be validated in centres where endoscopic 
resections are performed routinely by compar-
ing the features of endoscopic biopsies with 
subsequent ERs.

There is a notable difference between Western 
and Japanese pathologists in the diagnosis of 
high-grade dysplasia and carcinoma. Many 
features described as high-grade dysplasia and 

most described above as suspicious for carcinoma 
are often diagnostic of carcinoma according to 
Japanese criteria.

 Pitfalls

 Duplication of Muscularis Mucosa 
(dMM) (Figs. 3.28 and 3.29)
Duplication of muscularis mucosa is invariably 
seen in BO although it is not often appreciated. 
This phenomenon has not been given its due 
prominence considering its presence in most 
endoscopic biopsies of neoplastic and non- 
neoplastic BO and, resulting  diagnostic prob-
lems [45–47]. The exact reason for this change is 

Fig. 3.29 EMR 
specimen with IMC: 
note invasive carcinoma 
infiltrating the lamina 
propria and deeper 
layers

Fig. 3.28 EMR 
specimen with IMC: 
note invasive carcinoma 
infiltrating the lamina 
propria and inner layers 
of duplicated muscularis 
mucosa with no 
desmoplastic reaction

3 Oesophagus: Neoplastic Patterns and Mimics



102

not clearly defined although it could be a stromal 
metaplastic phenomenon or a response of injury. 
Split muscle fibres can be seen in endoscopic 
biopsies that are tangentially cut with both non- 
dysplastic and dysplastic mucosal glands appear-
ing to be invading muscularis mucosae. 
Moreover, there is frequent in-growth of smooth 
muscle fibres into the lamina propria, similar to 
muscularisation that is seen in mucosal prolapse 
elsewhere in the tubular gut. These changes can 
result in dilatation of adjacent glands, and the 
combination of features can mimic well-differ-
entiated invasive carcinoma.

Therefore, the significance of the changes 
related to dMM and its influence in determination 
of the presence  or  absence of invasion and 
assessment of  depth of invasion  should be 
appreciated. Accurate assessment of depth of 
invasion is  more relevant  in endoscopic 
resections. Additionally  duplicated  muscularis 
mucosae can appear as thick bundles of the 
muscle in  endoscopic biopsies and raise concern 
about the possibility of presence of muscularis 
propria (thereby the possibility of perforation at 
endoscopy!) by the uninitiated pathologist.

 Rare Subtypes of Glandular Neoplasms
Rare subtypes of glandular neoplasms may pres-
ent in endoscopic biopsies posing additional 

challenges. Dilated invasive glands may appear 
deceptively benign (Fig. 3.30a, b).

 Colonisation of Submucosal and Deep 
Mucosal Glands
Dysplasia can colonise submucosal and deep 
mucosal glands, and mimic invasive carcinoma. 
A desmoplastic reaction, necrosis, and gland 
destruction will be lacking  in those biopsies. 
Lobular configuration of deep submucosal glands 
will be retained (Box 3.12).

Box 3.12 Pitfalls of the Early Invasive Pattern
• Colonised deep mucosal and submuco-

sal glands by dysplasia
 – May mimic invasive carcinoma

• Duplication and splitting of muscularis 
mucosa
 – Tangential cut with interspersed  dys-

plastic glands may mimic invasion.
 – Mucosal gland surrounded by dupli-

cated smooth muscle fibres in lamina 
propria  may mimic invasive 
carcinoma.

• Rare deceptive sub-patterns, e.g. dilated 
gland pattern of carcinoma
 – May appear bland and deceptively 

benign

a b

Fig. 3.30 (a, b) Invasive carcinoma: Dilated gland pattern
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 Invasive Pattern with Desmoplasia/
Stromal Reaction (Invasive Pattern 2)

All or some of the above features with a stromal 
reaction featuring desmoplastic and/or 
fibromyxoid stroma generally  signifies the 
presence of carcinomas invading the submucosa 
and beyond (Fig. 3.31a–d). Typical invasive ade-
nocarcinomas may be accompanied by tumour 
necrosis.

The endoscopic appearance of visible lesions 
(as per the Paris classification) can provide clues 
to the possibility of underlying submucosal 
invasion. Awareness of such details can prompt 
the pathologist to perform further levels  as 
invasion may not be  immediately apparent on 
initial levels. Submucosal infiltration in BOE 
neoplasia is more often encountered in protruding 
and depressed lesions (type 0-Is and 0-IIc).

The distinction between intramucosal and 
submucosal invasion is clinically important as 
the risk of lymph node (LN) metastasis increases 
and different management strategies employed 
[36, 40, 47].

Although the presence of IMC is almost 
always associated with a visible lesion, 
abnormalities can be subtle and overlooked by 
less experienced endoscopists. The first indica-
tion of a problem may be flagged by the patholo-
gist finding dysplasia or suspecting invasive 
cancer on a biopsy, either targeted from a visible 
abnormality or from among systematic four-
quadrant biopsy specimens.

When the invasive pattern with stromal 
reaction is obvious, it is important to exclude 
mimics of adenocarcinomas and other rarer 
epithelial malignancies. Involvement of the 
oesophagus by proximal cardiac adenocarcino-
mas is not uncommon (see Chapter 5). Proximal 
gastric adenocarcinomas are morphologically 
indistinguishable from oesophageal adenocar-
cinomas. Phenotypic sub patterns are identi-
cal. However, there are significant aetiological, 
geographic, ethnic, gender  and molecular dif-
ferences between the two, and such differences 
may be backed by clinical and endoscopic fea-
tures as well as coexisting gastric pathology and 
absence of Barrett mucosa.

The diagnosis of a poorly differentiated ade-
nocarcinoma (Figs. 3.32 and 3.33) needs exclu-
sion of other poorly differentiated malignancies.

Histologic subtypes and patterns of oesopha-
geal adenocarcinomas are described by the 
WHO and the major subtypes are generally com-
parable throughout  the tubular gut (table 1.2 in 
chapter 1).

Non-epithelial invasive patterns are rarely 
encountered in an oesophageal biopsy. These fol-
low the patterns similar to those described in the 
introduction (chapter1). Basic approach to diag-
nosis of these rarer patterns is similar to the rest 
of the tubular gut.

 Patterns Important in Oesophageal 
Setting

 Blue Cell Pattern
This pattern consists of sheets of malignant cells 
with overall blue colour to the cancer on low 
power (Figs. 3.33, 3.34, 3.35). This is due to the 
presence of crowded malignant cells with high 
nuclear-cytoplasmic ratio with large dark, often 
hyperchromatic nuclei with scant cytoplasm. 
Generally, the blue cell pattern represents poorly 
differentiated squamous or adenocarcinoma and 
high-grade neuroendocrine carcinomas 
(Figs. 3.33, 3.34, 3.35) [8]. Brisk mitotic activity 
with abnormal forms, necrosis, and apoptosis 
commonly accompany the blue cell pattern. 
Rare lymphomas,  poorly differentiated mesen-
chymal tumours and metastases (i.e. mela-
noma) need to be excluded by an extended panel 
of immunohistochemical stains (Tables 1.3 to 
1.5 in chapter 1).

 Pink Cell Pattern
Granular cell tumours (GCT) occur rarely in the 
gastrointestinal tract, and most commonly in the 
oesophagus, which is involved in up to 65% of all 
cases that occur in the GI tract [48]. The typical 
endoscopic appearance is that of a sessile, 
yellowish- white subepithelial polyp, which feels 
firm to the blunt probe (table 3.3).

Diagnosis is most often made with pinch biop-
sies.  However, if tunnel biopsies are not per-
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a

b

c

d

Fig. 3.31 (a) Invasive 
pattern with a stromal 
reaction: scanning 
power. (b) Invasive 
pattern with stromal 
reaction: malignant 
glands infiltrating 
desmoplastic stroma.  
(c) Invasive pattern with 
stromal reaction: 
malignant glands 
surrounded by 
fibromyxoid stroma.  
(d) Invasive pattern with 
stromal reaction: strands 
of malignant cells 
infiltrating fibromyxoid 
stroma

M. P. Kumarasinghe et al.



105

formed, an endoscopic biopsy may only show 
surface epithelial changes that may present as a 
deceptive squamo-proliferative lesion without 
the underlying lesion being sampled. Therefore, 
the reported endoscopic appearance should alert 

the pathologist to perform additional levels and 
appropriate ancillary tests for a diagnosis 
(Fig. 3.37a–d).

Squamo-proliferative pattern with atypia is 
often seen, and is a common pitfall. Concern 

a

b

Fig. 3.32 (a) Poorly 
differentiated 
adenocarcinoma with 
mucin production 
demonstrated by PASD 
stain (b)

a b

Fig. 3.33 (a, b) Poorly differentiated adenocarcinoma (Blue cell pattern), originating in BO
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a

b

c

Fig. 3.34 (a) Poorly 
differentiated 
adenocarcinoma with 
neuroendocrine 
differentiation. Note 
adjacent dysplastic 
glands in the setting of 
Barrett’s dysplasia.  
(b) Positive 
synaptophysin 
immunohistochemistry- 
neuroendocrine 
component. (c) Positive 
CDX2 
immunohistochemistry- 
focal
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may be the possibility of a neoplastic squamous 
lesion. Endoscopic appearance is a vital clue. 
Although rare, granular cell tumours may show a 
small risk of malignant potential, and therefore 
complete removal is recommended in most 
cases. Complete removal  is mostly performed 
through EMR or Endoscopic Submucosa Dissec
tion  for larger lesions. Adenocarcinoma with 
“signet ring cell” differentiation can present in 
biopsies with single pink and clear cells, but 
are  often accompanied by extracellular mucin 
(Figure  3.38). “Signet ring” cells seen in muci-
nous carcinomas can be a degenerate phenome-
non in malignant cells (“pseudosignet ring 
cells”). True signet ring cell adenocarcinomas 
are rare  in the oesophagus  compared to signet 

ring cell adenocarcinomas associated with 
CDH1 mutations of the stomach.

 Spindle Cell Pattern
In an oesophageal biopsy, this pattern warrants 
excluding spindle cell (sarcomatoid) carcinomas 
before a diagnosis of a rarer mesenchymal tumour 
is made. Often a variety of cytokeratins are 
required for confirmation as cytokeratin expression 
can be very patchy. Squamous markers such as 
p63 and p40 are helpful, but again expression can 
be weak and patchy. The differentiation is 
important considering implication for treatment 
and prognosis. P40 is considered as a more 
specific staining supporting squamous origin 
than P63. P63 has been shown to be positive in 

a

b

Fig. 3.35 (a) Poorly 
differentiated carcinoma 
(blue cell pattern) with 
possible squamous 
differentiation.  
(b) Moderate to weak 
P63 positivity but p40 
negative (not shown), 
with strong positivity 
was overlying squamous 
mucosa
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non- squamous carcinomas including adenocar-
cinoma, but positivity is focal and weak.
Smooth muscle and neural tumours and gastroin-
testinal stromal tumours (GIST) are rare tumours 
that  may be presented in oesophageal biopsy. 
General approach to differentiation is discussed 
in Chapter 1.

 Biomarker Testing for Therapeutic 
Targets

The major therapeutic biomarker thus far that has 
a role in BO-associated adenocarcinomas is 
human epidermal growth factor receptor 2 
(HER2)  [49–55]. This assertion is based on the 
results of the landmark ToGA study (trastuzumab 

for gastric/gastroesophageal junction adenocarci-
nomas) that showed better survival in HER2 pos-
itive cancers treated with trastuzumab-based 
treatment combinations [49]. In the study cohort, 
GOJ cancers showed a higher proportion of 
HER2 amplifications, and most of the GOJ can-
cers were from Western countries. This is 
regarded as evidence of response to BO-related 
adenocarcinomas to trastuzumab. There are inde-
pendent studies of HER2 status in pure oesopha-
geal adenocarcinomas that have confirmed the 
occurrence of HER2 amplification [50–54]. 
Clinical studies on HER2 expression in more 
proximal oesophageal adenocarcinomas are 
ongoing [55]. The approach and a guide to HER2 
testing in gastric and GOJ cancers are provided in 
chapter 5.

a b

c d

Fig. 3.36 (a) Typical low-power appearance of granular 
cell tumour with hyperproliferative squamous mucosa. 
(b) Pink cell pattern of GCT: epithelioid cells with abun-
dant eosinophilic granular cytoplasm and small uniform 
nuclei. The overlying epithelium shows pseudoepithelio-

matous hyperplasia mimicking “invasive squamous 
islands”. (c) Pink cell pattern of GCT: note the more sub-
tle pink tumour cells. (d) S100 immunostain: tumour cells 
are positive compared to  the  hyperplastic squamous 
islands that are negative
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a

c

e

b

d

f

Fig. 3.37 A 44-year-old lady initially referred for evalu-
ation of abdominal bloating. Gastroscopy was performed 
and revealed a 20-mm ovoid yellowish subepithelial mass 
(a) with tunnel biopsies confirming a GCT (b), tumour in 
all circles and high power of pink cell pattern of GCT); (c) 

S100 positivity in tumour cells (d). She was later referred 
for endoscopic removal, which was performed using an 
EMR technique with complete removal achieved (e) GCT 
was confirmed on EMR (f)
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The most common non- neoplastic process 
encountered in a gastric biopsy in 
routine practice is gastritis. Most common 
causes of “endoscopic gastritis” are 
Helicobacter pylori infection, chemical/
medication-induced gastropathy, autoimmune 
gastritis, and chronic gastritis/gastropathy of 
undetermined aetiology. However, agreement 
between endoscopic and histological findings 
is known to show poor correlation, and thus 
finding of “gastritis” endoscopically does not 
necessarily mean inflammation [1, 2].

From a histologic point of view, microscopic 
inflammation signifies true gastritis, while gas-
tropathy includes mucosal and vasculopathic 
changes either in combination or alone, with 
minimal or no inflammation. Aetiology of both 
may overlap with a primary reactive gastropathy 
featuring erosion or ulceration and inflamma-
tion. Of note, distinction between a true gastritis 
and gastropathy is not possible on endoscopic 
appearance alone. Furthermore, overlaps are not 
uncommon.

A comprehensive clinicopathological or a 
etiological classification of gastritis is not pos-
sible as different entities show morphological 
overlap. Endoscopic biopsies provide valuable 
information with regard to the presence of 
inflammation and acute or chronic nature of the 
gastritis, but also aetiological clues based on the 
inflammatory pattern, presence of specific etio-
logical agents (i.e., infections, residual pill sub-
stances, toxic material), and in some specific 
cases the risk of disease progression and cancer 
risk. Sydney system and Operative Link for 
Gastritis Assessment (OLGA) system have been 
proposed to standardise classification and to 
provide prognostic information concerning can-
cer risk in cases of chronic atrophic gastritis. 
However, adoption of any system is not univer-
sally accepted, and a more practical approach is 
required to guide clinical management in rou-
tine practice (Box 4.1).

When reviewing histologic samples, it should 
be emphasised that pathological assessment of a 
gastric biopsy should not be a mere description of 
microscopic features but one that guides clini-
cians to the aetiology and, in some cases, offers 

information to the next step of management and 
possibly treatment.

An important first step is to differentiate gastri-
tis from reactive gastropathy. Once gastric inflam-
mation is established, the inflammatory pattern, in 
many cases, provides a key to possible aetiologies. 
Consideration should be given to the type and the 
location of inflammation in the mucosa and 
topography in terms of diffuse or focal inflamma-
tion (“pattern in pattern”). Attention to documen-
tation of a probable causative agent and provision 
of information regarding atrophy and intestinal 
metaplasia ought to be expected. It is important to 
stress that more than one pattern is not uncommon 
(e.g. chronic, active chronic, and atrophic pat-
terns  are frequently intertwined). Also, an easy 
trap is to overlook a minor secondary pattern that 
might give important clues to the aetiology (e.g., 
microthrombi  that signifies a vasculopathy in a 
biopsy of apparent reactive gastropathy or foveo-
lar hyperplasia).

Presence of inflammatory cells in the gastric 
mucosa is a response to some form of injury but 
may not necessarily be “pathological” to be 
responsible for “symptoms”. Ideally “normal” 
gastric mucosa should be devoid of any neutro-
phils, and mononuclear cells or eosinophils 
should be extremely scarce if not absent. 
Unfortunately, this ideal situation is difficult to 
prove as there are no data based on scientific 
studies on normal stomachs of asymptomatic 
people. However, an occasional neutrophil and a 
few mononuclear cells and rare scattered 

Box 4.1 Guide to Quick and 
Comprehensive Assessment of “Gastritis”

• Confirm inflammation.
 – Define the type (monocytes, eosino-

phils, neutrophils).
• Spot the:

 – Inflammatory pattern (dominant pat-
tern +/− sub-patterns, mixed patterns)

 – Etiological clues
 – Indicators of prognosis and cancer 

risk, e.g. atrophy, metaplasia

M. P. Kumarasinghe et al.
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Fig. 4.1 Activity

 eosinophils are considered to be non- pathological 
in a normal healthy individual  whereas  true 
mucosal congestion and oedema are regarded as 
abnormal features in response to injury.

 Acute Gastritis Pattern

Acute gastritis pattern is defined by the presence 
of a neutrophilic infiltrate in the lamina propria. 
This may be accompanied by intraepithelial 
 neutrophils (“activity”; Fig.  4.1). More severe 
forms of acute injury are accompanied by ero-
sions and ulceration (Fig. 4.2a–c). Architectural 
distortion is absent or minimal.

Acute gastritis is a result of acute inflamma-
tory response of the gastric mucosa to injury. 
Active inflammation is associated with sus-
tained injury to epithelium by inflammatory 
mediators. Although a rare neutrophil in the 
lamina propria is not considered pathological, 
the  presence of intraepithelial neutrophils is 
abnormal. Most injuries to the gastric mucosa 
have the potential to produce “acute gastritis” 
pattern in the acute phase that is often not 
encountered by the gastroenterologist or the 
pathologist unless the episode is severe as in the 

case of acute haemorrhagic gastritis (see below). 
Chronic inflammation is not allowed in pure 
forms of acute gastritis pattern.

Causes include:

• Helicobacter pylori infection (rarely observed 
as transient phase  of infection, at the first 
encounter of the bacteria and the mucosa).

• Local/topical injury due to medications, 
chemicals (caustic agents) and alcohol.

• Other infections due to non-Helicobacter 
pylori organisms: CMV and Herpes.

• Stress-induced gastritis.
• Zollinger-Ellison syndrome is an uncommon 

cause.

 Helicobacter pylori 
and other Infections

Most classic descriptions of Helicobacter pylori 
infection are based on the inflammatory pattern 
that is noted in symptomatic patients. Usually by 
this stage, the acute phase has passed and the 
inflammatory response has progressed to chronic 
stage. Experimental studies have described acute 
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a

b

c

Fig. 4.2 Acute gastritis 
with ulceration 
associated with 
NSAIDs. (a) Ulceration; 
(b) granulation 
tissue underlying 
ulcerated mucosa;  
(c) reactive changes in 
adjacent mucosa
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inflammation in the form of acute gastritis [3, 4]. 
However, in routine practice this stage is rarely 
encountered. Other infections include 
Cytomegalovirus (Fig.  4.3a–e) and Herpesvirus 
infection. Rarely non-Helicobacter bacteria such 
as Staphylococci have been responsible for acute 

gastritis. At times acute injury is multifactorial, as 
in infections and medication use occurring together.

Local injury due to gastrotoxic agents is known 
to cause acute gastritis pattern (Fig. 4.4a, b). Such 
agents are medications including nonsteroidal 
anti-inflammatory drugs (NSAIDs), iron pills, 

Fig. 4.3 Case 1 A 45-year-old kidney and pancreatic 
transplant recipient on multiple immunosuppressive 
agents presenting for evaluation of gastroparesis-like 
symptoms. At OGD (oesopago-gastroduodenoscopy) she 
was noted to have multiple superficial ulcers involving the 
pyloric channel and antrum (a) including a deep ulcer 
within the posterior wall of the distal gastric body (b). 

Multiple biopsies showed acute gastritis pattern with 
ulceration (c) and very focal cytopathic changes consis-
tent with cytomegalovirus (CMV) infection (d), a few 
CMV inclusions  confirmed by immunohistochemistry 
(e): Acute gastritis pattern could be multifactorial  with 
CMV infection and others such as medications playing a 
role together, in the given clinical setting in this patient

a b

c d

e
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bisphosphonates, doxycycline [5], a variety of 
chemotherapeutic agents, caustic substances, as 
well as excessive amounts of alcohol. Radiotherapy 
changes can also cause acute gastritis pattern. 
Some of above gastrotoxic agents show distinctive 
patterns in addition to acute injury as a dominant 
or a secondary pattern and will be discussed under 
specific distinctive patterns.

Acute gastritis pattern can be associated with 
haemorrhage (“acute haemorrhagic gastritis”), 
erosions (“acute erosive gastritis”), or ulceration 
(“acute ulcerative gastritis”) resulting in addi-
tional patterns that indicate specific aetiology or 
severity of the injury.

 Acute Gastritis Pattern 
with Haemorrhage, Erosion, 
and Ulceration (“Acute Erosive, 
Ulcerative, and Haemorrhagic 
Gastritis”)

Gastric ulceration in biopsies is represented by 
fibrinopurulent exudate and inflamed granulation 
tissue (Fig. 4.2a, b). There may be deep ulceration 
accompanied by perforation. Adjacent mucosa 
shows reactive regenerative changes (Fig.  4.2c). 
Erosions by definition show loss of epithelium but 
not beyond the muscularis mucosae and indicate 
less severe injury than frank ulceration.

H. pylori-induced ulcers are common in the 
antrum, whereas NSAID and related medica-

tions commonly produce ulcers in the greater 
curvature and the fundus. Not infrequently, 
endoscopy and biopsy are repeated due to non-
healing ulcers as a malignancy may be a con-
cern. Gastrotoxic agents and pill substances 
should be searched for in gastric biopsies with 
ulceration.

One ought to remember that neoplasia and 
particularly adenocarcinoma and lymphoma 
may present with mucosal erosion  and ulcer-
ation. After considering the clinical and endo-
scopic picture, adequate levels should be 
performed, and any suspicion of a neoplasm 
should prompt the performance of ancillary 
stains (see chapter 5). On the other hand, reac-
tive changes in the mucosa may mimic epithelial 
dysplasia (see chapter 5). Ulceration may accom-
pany deposition of various substances (see under 
“Deposition Pattern”).

 Stress-Induced Gastritis, Erosions, 
and Ulcers

Breakdown of the mucosal barrier and a mucosal 
ischaemic process are thought to be responsible 
in the pathogenesis of this disorder. Stress-
induced acute gastritis and ulceration are seen in 
a small minority of patients in an intensive care 
environment (1.5%). Curling ulcers are seen in 
patients with burns and Cushing ulcers in those 
with head injuries (Table 4.1) 

a b

Fig. 4.4 (Case 2):  An 81-year-old lady on long-term 
low- dose aspirin without proton pump inhibitor therapy. 
Presented for OGD to evaluate intermittent epigastric 

pain. Gastroscopy revealed multiple small antral erosions 
and surrounding mucosal erythema (a). The biopsy shows 
acute gastritis pattern with erosion (b)
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 Chronic Gastritis Pattern

This pattern is characterised by mucosal inflam-
mation composed of chronic inflammatory cells 
that include lymphocytes, plasma cells, and 
eosinophils without a noticeable neutrophil com-
ponent. Lymphoid follicles can be seen. Mucosal 
architectural distortion is a feature.

Typically, chronic gastritis (CG) pattern is 
patchy and considered as a nonspecific injury 
pattern leading to a nonspecific diagnosis of 
“chronic gastritis” without further qualification. 
Pathologists feel comfortable in making this 
“diagnosis” and it is not inaccurate! However, 
such diagnoses without further qualification are 
often meaningless to the clinician. Acknowledging 
that in many instances the aetiology cannot be 
elicited, the “patterns within pattern” based on 
topography of inflammation and a “secondary or 
associated pattern” within the spectrum of 
chronic gastritis may provide important clues. 
The most common associated secondary pattern 
is active inflammation resulting in “active chronic 
gastritis” pattern (see below). Active inflamma-
tion may be subtle and focal or obvious. Many 
other patterns described below, e.g. lymphocytic, 
eosinophilic, and granulomatous, may be seen 
providing important etiological clues. Atrophy, 
intestinal metaplasia (IM), and pseudopyloric 
metaplasia (PPM) may be present with important 
implications for follow-up. Secondary patterns 

may be focal and subtle and call for judgment to 
proceed with deep levels and ancillary stains for 
further analyses.

Two most common aetiologies that result in 
CG pattern are early stages of autoimmune gas-
tritis (AIG) and late or healed H. pylori gastritis 
(HPG). Appreciating the “pattern in pattern” 
greatly helps in differentiating AIG form HPG.

CG pattern of classic AIG is antral sparing, 
and lamina propria reveals an intense mononu-
clear infiltrate deeply centred on the glands. 
This feature is in contrast to the superficial 
inflammation of H. pylori gastritis. In particular, 
superficial plasm cells are uncommon in 
AIG.  Antral predominant plasma cell-rich 
superficial chronic gastritis should be consid-
ered as H. pylori related unless proven other-
wise, and all efforts should be made to prove 
current or past infection. Subtle foci of activity 
will further support a diagnosis. Active inflam-
mation is not a dominant pattern in AIG.

 Body/Fundus Predominant Chronic 
Gastritis Pattern (“Pattern 
in Pattern”) Associated with AIG

This secondary pattern of CG pattern is character-
ised by a predominant basal, lymphocyte-rich 
inflammatory infiltrate, often accompanied by  atrophy 
and metaplastic changes (Fig.  4.5a). Distribution 
and severity of inflammation may vary according to 
the stage of disease. Early phase shows patchy 
chronic inflammation with a minor component of 
neutrophils and eosinophils (Fig.  4.5b). In some 
cases, eosinophils are prominent. Subtle and patchy 
loss of oxyntic glands, atrophy, and metaplastic 
changes, particularly pseudopyloric metaplasia, 
may also be present. Established stage associated 
with AIG shows the characteristic pattern of dense 
and diffuse lymphoplasmacytic infiltrate with 
marked atrophy, pseudopyloric (PPM) (Fig. 4.5d) 
and intestinal metaplasia (IM) (Fig. 4.5d), and other 
metaplastic changes such as pancreatic acinar meta-
plasia (PAC) (Fig. 4.5e). The antrum may show 
reactive changes with a  variable degree of G-cell 
hyperplasia in response to hypochlorhydria. 
Although the antrum is commonly spared of 

Table 4.1 Acute gastritis pattern +/− erosion, ulceration, 
and haemorrhage [3–5]

• Medications: look for pill substances.
• Chemicals, alcohol: clinical history.
• Helicobacter pylori infection: rare, transient phase, 
do special stains and other lab investigations.
• (Other infections) Look for:
 – CMV: owl’s eye intranuclear inclusion bodies and 
intracytoplasmic inclusions, may be focal (see case 1)
 – Herpes: ground-glass nuclei and eosinophilic 
intranuclear inclusions surrounded by a halo.
• Rare deposits: amyloid, hyaline in vessels walls (i.e. 
radiation-induced injury).
• Hidden malignancies: lymphoma, poorly 
differentiated carcinoma.
• Severe (grades 3–4) GVHD: clinical history.

CMV = Cytomegalovirus, GVHD = Graft  versus host 
disease.
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Fig. 4.5 Pattern in pattern characteristic of AIG (a-f). Body 
predominant chronic gastritis pattern intertwined with 
atrophic and metaplastic patterns. (a) CG pattern often 
accompanied by atrophy and metaplastic changes. (b) 
Early AIG with patchy chronic inflammation, a few neu-
trophils, and eosinophils. (c) Pseudopyloric metaplasia 

(PPM). (d) Intestinal metaplasia. (e) Pancreatic acinar 
metaplasia (PAC). (f) Absence of G cells confirmed by 
gastrin immunohistochemistry in the gastric body in 
PPM. (g) Atrophic antral gastritis that shows intact G 
cells to compare

e f

g

a b

c d
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 inflammation in AIG, scattered parietal cells in 
the antrum may be targeted by immune-mediated 
injury. Therefore, it is not uncommon to find 
some antral inflammation, that is always milder 
compared to that of the gastric body [6–8].

Advanced stages of AIG show complete or near 
complete loss of oxyntic cells accompanied by dif-
fuse pseudo-pyloric metaplasia (Fig. 4.5c); hence, 
the body mucosa may be mistaken for the antrum. 
Pancreatic acinar and intestinal metaplasia are also 
commonly observed. Inflammation may be mini-
mal at this stage. Absence of G cells demonstrated 
by gastrin immunohistochemistry confirms PPM 
of body mucosa (Fig. 4.5f) as opposed to atrophic 
antral gastritis that shows intact G cells (Fig. 4.5g)

Late-stage AIG can be further associated with 
foveolar hyperplasia, hyperplastic polyps, resid-
ual oxyntic nodules resembling polyps (back-
ground is atrophic), neuroendocrine cell 
hyperplasia, low-grade neuroendocrine neoplasm, 
pyloric gland adenomas, polypoid or flat dyspla-
sia, adenocarcinomas, or gastric lymphomas. An 
uncommon phenomenon of “pseudohypertrophy” 
of the remaining parietal cells may be seen [7].

AIG should be considered in the appropriate 
clinical setting of middle-age females with anae-
mia. Classic “pattern in pattern” of CG may be 
the first clue to the diagnosis and coupled with 
other relevant laboratory investigations can be 
diagnostic (Fig. 4.6a–c).

 Antral Predominant CG Pattern 
(“Pattern in pattern”)

A plasma cell-rich superficial chronic gastritis 
pattern should be considered as HP related unless 
otherwise proven (see below). IM and atrophy 
may be an associated pattern. HP may be demon-
strated after vigilant search (Box 4.2).

 Active Chronic Gastritis 
Pattern (ACG pattern)

Active chronic gastritis (ACG) pattern is charac-
terised by a lamina propria infiltrate of plasma 
cells, lymphocytes, and a few eosinophils and 
neutrophils. Neutrophils are present both in the 

lamina propria and within the epithelium (activ-
ity). The most common cause of this pattern is 
Helicobacter pylori infection. Neutrophil- 
induced epithelial inflammation results in 
“active” inflammation, which is part of an acute 
inflammatory response. The term “active/activ-
ity” refers to neutrophil-induced epithelial injury. 
Active chronic gastritis pattern can be diffuse or 
focal and may be superficial or bottom heavy. 
Similar to CG pattern, “pattern in pattern” within 
the spectrum of active chronic gastritis may pro-
vide important clues to the aetiology, although H. 
pylori infection remains the most common cause 
of most of these patterns.

The common causes of active chronic gastritis 
pattern are the following:

• Helicobacter pylori infection.
• Medications.
• Autoimmune gastritis.
• Inflammatory bowel disease-related active 

chronic gastritis.

 ACG Pattern: Helicobacter pylori 
Associated (Figs. 4.7 and 4.8a–j)

H. pylori-induced active chronic gastritis is 
characterised by a dense, band-like infiltrate of 

Box 4.2 Chronic Gastritis Pattern

• A diagnosis of CG alone is not very use-
ful to the clinician.

• A common mistake is to overlook a sub-
tle secondary pattern/s or “pattern in 
pattern”.

• Body/fundal predominant antral spar-
ing chronic gastritis with a basal lym-
phoplasmacytic infiltrate: Exclude AIG 
(clinical information of pernicious 
anaemia and anti-parietal antibody sta-
tus should be investigated).

• In advanced stage of AIG, body mucosa 
may be mistaken for the antrum; gastrin 
immunohistochemistry is helpful.

• Antral predominant superficial plasma-
cytic infiltration: Exclude HP gastritis.
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lymphocytes, macrophages, and plasma cells in 
the superficial mucosa with neutrophilic activity 
resulting in classical “superficial active chronic 
gastritis pattern” and endoscopic appearance is 

characteristic (Fig.  4.7). Lymphoid follicles 
may be encountered, more commonly in the 
antrum. They are less common in non-HP gas-
tritis. Occasionally neutrophilic pit abscesses 

a

c

b

Fig. 4.6 (Case 3) An 81-year-old lady referred for evalu-
ation of anaemia and B12 deficiency. Gastroscopy was 
performed showing normal antral mucosa (a); however, 
the gastric body and funds revealed absence of gastric 
rugae (b) and visible submucosal blood vessels through 

thin, atrophic, overlying mucosa. Gastric biopsies were 
consistent with a diagnosis of autoimmune metaplastic 
atrophic gastritis (c) with elevated intrinsic factor antibod-
ies detected on serological testing
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are also noted (Fig. 4.8c). H. pylori organisms 
are often present in these biopsies (Fig.  4.8d). 
The presence of neutrophils correlates closely 
with active colonisation of the gastric lumen by 
H. pylori organisms. Although antral predomi-
nant superficial active chronic gastritis pattern is 
the hallmark of HPG, overtime inflammation of 
the corpus develops, resulting in pangastritis.

Proton pump inhibitors (PPIs) inhibit gastric 
acid secretions and alleviate symptoms of pep-
tic ulcer disease and facilitate healing. PPIs are 
frequently used by patients with GORD and 
those who are on NSAIDs. Low acid secretion 
results in proximal migration of bacteria that 
may result in corpus predominant HP gastritis 
rather than pangastritis. PPIs, in particular 
omeprazole is also associated with reduction in 
bacterial load. Therefore, biopsies of such 
patients may not show demonstrable H. pylori 
organisms, and the diagnosis can be challeng-
ing in these cases.

Some cases of Helicobacter pylori infection 
may not respond to conventional therapy and 
present as cases of “failed therapy”. Patients who 
have had H. pylori eradicated  may get reinfected 
even by the same strain through the organism’s 
ability to overcome natural immunity [9]. As 

such, a related past history does not preclude a 
diagnosis of HP infection.

It is important to emphasise that non-atrophic 
antral gastritis, which is the predominant find-
ing in patients with H. pylori-associated duode-
nal peptic ulcer, is not related to an increased 
cancer risk. It is believed that the HP strain that 
results in a duodenal ulcer phenotype may pro-
duce lower levels of IL-1β, which results in 
lower risk and is in fact protective against gas-
tric cancer [10].

 Other Helicobacter Organisms 
(Fig. 4.8e, i)

Rarely other species of Helicobacter organisms 
can infect humans and are acquired from domes-
tic pets. The organisms are longer and show a 
tightly coiled morphology. They are not adher-
ent to the surface mucus layer compared to H. 
pylori species. It is believed that there are more 
than one species that could infect humans; 
hence, these organisms are referred to as 
Helicobacter heilmannii- like organisms 
(encompassing others such as H. felis, H. suis, 
H. bizzozeronii, H. salomonis, H. cynogastricus, 
H. baculiformis). In addition to domestic pets, 
cattle, rabbits, swine, and primate are believed 
to be responsible for direct transmission of the 
infection [11–13]. Infection with H. heilmannii-
like organisms classically produces milder 
inflammation. In our experience, all types of 
stains including immunohistochemistry are pos-
itive in these organisms.

 Demonstration of Helicobacter  
organisms [14–21]

In routine haematoxylin and eosin (H&E) stains, 
organisms appear as thin, curved rod-shaped or 
seagull-shaped blue rods in association with the 
classical “superficial active chronic gastritis” pat-
tern. They are typically seen in the mucus-rich 
layer of the surface foveolar epithelium or super-
ficial gastric pits (Fig.  4.8d). They should be 
searched for focusing on the mucous layers of 

Fig. 4.7 (Case 4) A 69-year-old man presenting for gas-
troscopy to evaluate a history of intermittent epigastric 
pain. At OGD he was noted to have diffuse mucosal ery-
thema with a “chicken skin” appearance highly suspicious 
for H. pylori-associated gastritis. As he was on a PPI, 
biopsies were taken from the gastric antrum and corpus, 
and HP gastritis was confirmed in both
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a b

c d

e f

Fig. 4.8 Active chronic gastritis pattern and infective 
organisms. (a, b) Superficial active chronic gastritis pat-
tern. (c) Neutrophilic pit abscess. (d) Helicobacter pylori 
organism (H&E). (e) Helicobacter heilmannii-like organ-
isms (H&E). (f) Helicobacter pylori organisms (toluidine 

blue stain). (g) Helicobacter pylori organisms (immuno-
histochemical stain). (h) Helicobacter pylori organisms in 
small numbers in deep pits (immunohistochemical stain). 
(i) Helicobacter heilmannii-like organisms (immunohis-
tochemical stain). (j) Sarcina ventriculi
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acutely inflamed areas away from intestinal 
metaplasia.

H. pylori are usually absent in foci of intesti-
nal metaplasia, especially complete (type I) intes-
tinal metaplasia, but often present in foci of 
incomplete (type II) intestinal metaplasia [22].

Caution is needed in patients who are on PPI 
therapy as antral biopsies may show fewer organ-
isms or none at all [16]. Thus, PCR testing, 
serology, or evaluation of stool antigen may be 
considered as an alternative for detection. In 
order to minimise the percentage of false- 
negative results, PPI therapy may be discontin-
ued at least 2 weeks before the endoscopic tissue 
sampling.

Special stains are used to identify the organ-
isms when they are not detected with routine 
H&E stains. Commonly used non-silver- based 
stains are Giemsa, toluidine blue (Fig. 4.8f) and 

Diff-Quik stains. Silver-based stains are 
Warthin-Starry, Genta, modified Steiner, and 
El-Zimaity dual stains. Immunohistochemistry 
(IHC) for Helicobacter is highly sensitive and 
specific (Fig. 4.8g). These are particularly use-
ful when there are fewer organisms as they are 
readily identifiable with IHC even in small 
numbers and in deep pits (Fig. 4.8h). The IHC 
is specific for all Helicobacter species differen-
tiating them from other oral and enteric non-HP 
bacteria. IHC will stain all morphological 
forms including coccoid forms of bacteria. All 
above stains including immunohistochemistry 
will be positive for H. heilmannii-like organ-
isms (Fig. 4.8i).

Other infections in the stomach are rare and 
include non-Helicobacter bacterial, fungal, pro-
tozoal, nematodal, and viral infections. Sarcina 
ventriculi is a gram-positive anaerobic bacte-

g h

i j

Fig. 4.8 (continued)
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rium that may rarely cause gastric ulcers, emphy-
sematous gastritis, and perforation especially in 
patients with gastroparesis [23]. These organ-
isms generally do not cause injury in the absence 
of underlying mucosal defect and are regarded 
as a bystander. Organisms occur in tetrads or 
octet packets and found admixed in debris 
(Fig. 4.8j). They are of the size of a lymphocyte 
or about 10 μm across. The characteristic appear-
ance is diagnostic in H&E stains. Oral contami-
nants and normal flora could raise concern for 
HP occasionally. They do not show specific 
localisation and are generally seen admixed with 
debris. These non-HP bacteria do not stain with 
immunohistochemical stains, and they do not 
show any specific localisation in the mucosa 
(Box 4.3).

 ACG Pattern: Autoimmune gastritis 
(AIG)

As described earlier, the dominant inflamma-
tory pattern of AIG is CG pattern commonly 
accompanied by atrophic and metaplastic pat-
terns and characterised by body/fundus pre-
dominant basal inflammation. Active 
inflammation may be present but is much more 
rare than HPG. ACG pattern occurs in the early 
phase of autoimmune gastritis before metaplas-
tic and atrophic changes manifest. Careful scru-
tiny might show subtle loss of oxyntic glands. 
History of PPI therapy should be investigated in 
body/fundus predominant ACG patterns since 
HPG is a more likely possibility  than AIG in 
which activity is rare.

 ACG Pattern: Medications

The spectrum of gastric injury pattern in 
medication- induced injury may include active 
chronic gastritis pattern. After excluding HPG 
and AIG, a positive clinical history coupled with 
secondary gastrotoxic patterns or presence of 
culprit material should be actively searched for.

 ACG Pattern: Others

Inflammatory bowel disease in particular 
Crohn’s disease (CD) can be associated with 
ACG pattern without granulomatous inflamma-
tion. Granulomatous inflammation is seen in 

Box 4.3 Detection of Helicobacter- 
Associated Gastritis
• H&E: Adequate in most cases; focus on 

the mucus-rich layer of the surface and 
superficial gastric pits.

• Top-heavy ACG pattern: Associated 
with HP unless otherwise proven; may 
recommend non-histological tests for 

proof (e.g. serology, culture, PCR, and 
referral to specialist HP laboratory).

• Immunostain: Highly specific for 
Helicobacter species and easy 
interpretation.

• Histochemical stains: Inferior to IHC.
• Special stains (IHC in particular) indi-

cated: HP negative antral, cardiac, pan 
and body predominant inflammation 
(ACG, CG—even mild, with clinical sus-
picion of HP and LG pattern, GC pattern 
included) and gastroduodenal ulcers.

• Special stains (IHC in particular) NOT 
indicated: Normal mucosa, RG pattern 
with no inflammation  +/−  confirmed 
vasculopathy, obvious HP with H&E, 
uninflamed gastric polyps and 
adenomas.

• Up-front special stains including IHC: 
probably not required.

• Patients on PPI therapy: Antral biopsies 
may be negative while corpus and body 
may be positive (sometimes deep in the 
glands). Non-histological test may be 
considered. Discontinuation of PPI for 
at least 2 weeks before the endoscopic 
tissue sampling may be needed.
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<1/3 of biopsies of cases of CD. Active chronic 
inflammation is classically patchy but can fully 
mimic H. pylori gastritis (Box 4.4).

 Atrophic Pattern (Figs. 4.5, 4.6 and 4.9)

Atrophic pattern is characterised by multifocal 
loss of the original gastric glands with or without 
metaplasia with or without inflammation. 
Atrophic pattern as an advanced stage of damage 
is often accompanied by metaplastic pattern. 
Therefore, metaplastic and atrophic patterns 
often coexist as a mixed pattern of atrophic 
metaplastic gastritis. An overall diagnosis of 
chronic atrophic gastritis should not be made 
based on the finding of patchy mucosal atrophy 
as it may not be of great clinical significance. In 
such cases, focal atrophy could be documented 

in the report. A pitfall is mistaking the morphol-
ogy of transitional zones of the gastric mucosa 
(antrum and body, and fundus and cardia) that 
may show a reduction of expected normal com-
ponents as atrophy. In advanced stages, conflu-
ent foci of mucosal atrophy lead to a reduction in 
mucosal thickness. A diagnosis of atrophic gas-
tritis has important clinical implications indicat-
ing altered gastric function and increased risk of 
cancer [24, 25].

“Pattern in pattern” appearance focused on 
location gives important etiological clues similar 
to CG.  Chronic atrophic gastritis (CAG) essen-
tially is a progression of CG; therefore, the two 
most common aetiologies are autoimmune gastri-
tis and H. pylori infection. As a result, classically 
AIG is characterised by oxyntic gland atrophy, 
while H. pylori gastritis shows antropyloric gland 
atrophy. Antral atrophy is often associated with 
IM and usually involves the full thickness of the 
mucosa that may be patchy, and difficult to appre-
ciate in a biopsy.

In atrophy associated with AIG, the metaplas-
tic changes are first seen at the junction of the 
antrum and oxyntic corporal mucosa. Over time, 
the foci of metaplasia advance and extend to the 
mucosa of the corpus. In advanced stages of AIG, 
atrophy is obvious, accompanied by metaplastic 
changes but shows less inflammation. The more 
extensive the atrophic and metaplastic pattern, 
the greater the cancer risk.

Box 4.4 ACG Pattern

• Classic antral predominant superficial 
ACG pattern: HPG.

• PPI therapy: Corpus predominant HP 
gastritis and H. pylori organisms may 
not be demonstrable.

• Some strains of HP may not respond to 
conventional HP therapy (“failed 
therapy”).

• Patients after eradicating H. pylori: May 
get reinfected by the same strain.

• ACG pattern in AIG: Rarely, some degree 
of antral involvement in AIG can pose a 
diagnostic challenge at early stages.

• Gastrin immunostain may be required to 
differentiate pseudopyloric metaplasia 
from true antrum if biopsy site is not 
known.

• Patchy ACG pattern: Exclude inflamma-
tory bowel disease.

• ACG pattern in medications: look for 
secondary patterns of injury, pill sub-
stances and clinical history

Fig. 4.9 Atrophic antral gastritis (endoscopic appearance)
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Profound achlorhydria induces increased gas-
trin secretion by antral G cells as well as 
Enterochromaffin-like cell (ECL) hyperplasia 
[8]. ECL cells are seen as small cuboidal clear 
cells with round nuclei and finely dispersed chro-
matin with H&E satin. ECL hyperplasia can be 
seen as linear chains, small nodules, ribbons, and 
tubules deep in the body/fundic mucosa.

Chronic atrophic gastritis pattern (CAG) can 
often be diagnosed at gastroscopy by the presence 
of atrophic-appearing gastric mucosa  (Fig  4.9). 
Advanced stages of atrophic mucosa is recognised 
by the presence of vessels readily observed in the 
atrophic mucosa extending throughout the antrum, 
corpus, or fundus. Distribution of atrophy can 
assist in determining the aetiology of CAG. Antral 
predominant CAG is  consistent with H. pylori-
associated chronic  atrophic gastritis while  antral 
sparing gastritis is typical of  autoimmune 
gastritis.

CAG is etiologically associated with intestinal- 
type gastric cancer (GC) and type I neuroendo-
crine neoplasm (NENs). Later is through a 
process of hypergastrinaemia with resultant stim-
ulation of enterochromaffin-like cells leading to 
neuroendocrine  hyperplasia and finally develop-
ment of low-grade NEN.

 Metaplastic Patterns

Metaplastic pattern is characterised by the 
replacement of native mucosa with another dif-
ferentiated cell type. This is an adaptive response 
to an insult or injury.

In the stomach, intestinal and pancreatic aci-
nar metaplasia of the gastric mucosa and pyloric 
pseudo-metaplasia of gastric body mucosa are 
common metaplastic patterns noted.

 Intestinal Metaplasia

Intestinal metaplastic (IM) pattern is character-
ised by the presence of goblet cells with or with-
out absorptive enterocytes. Generally, goblet 
cells are easily identified by their intracytoplas-
mic mucin goblet that pushes the nucleus to the 
base (Fig.  4.10a), and identification does not 
require special stains. Hyperplastic foveolar epi-
thelial cells with distended gastric mucin and 
artefactual clearing should not be mistaken for 
IM (Fig. 4.10b). In routine practice, histochemi-
cal and immunohistochemical stains are not 
required to confirm IM. At endoscopy multiple, 
white plaques are noted (Fig. 4.10c).

IM pattern can be of two established types 
[24, 25]. In type I, metaplastic glands phenotypically 
resemble those of the small intestine, with eosino-
philic absorptive enterocytes with a brush border, 
alternating with mucus-producing goblet cells and 
Paneth cells. This pattern of complete IM (type I), 
also known as “small intestinal-type metaplasia” 
(Fig.  4.10d), when advanced may show villiform 
architecture. The second pattern of  incomplete IM 
(type II) shows irregular goblet cells interspersed 
within the gastric epithelium and lacks the brush 
border, absorptive cells, and Paneth cells and resem-
bles colonic mucosa, alternatively called  “colonic 
metaplasia” (Fig.  4.10e) [23]. Within incomplete 
IM, presence of sulfomucins within the non-goblet 
cells (also known as type III or type IIb patterns by 
some authors) is believed to be associated with an 
increased risk of progression to gastric cancer [24]. 
However, the practical application of this division is 
questionable as a mixture of all types of metaplasia 
is often seen in individual patients. There appears to 
be a correlation with the degree of intestinal meta-
plasia and risk of progression to carcinoma. In rou-
tine practice, there is no indication to subtype or 
comment on the degree of IM, although the informa-
tion may be requested to guide management in indi-
vidual, high-risk patients.

Box 4.5 Atrophic Pattern

• Transitional zones of the gastric mucosa, 
i.e. antral and body, and fundus and cardia 
may be mistaken for atrophy: a pitfall.

• Oxyntic gland atrophy with sparing of 
antrum: AIG.

• Antro-pyloric predominant atrophy: HPG.
• Atrophy is often accompanied by IM, 

PPM and PAM, and ECL hyperplasia.
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 Immunohistochemical Markers 
for Subtyping IM
Complete (type I) metaplasia shows expression 
of MUC2 in goblet cells (Fig. 4.10f), that  is an 
intestinal mucin, as well as luminal CD10 expres-
sion highlighting the presence of enterocytes 
(Fig.  4.10g) and decreased expression of “gas-
tric” mucins (MUC5AC and MUC6). Instead, 
incomplete intestinal metaplasia shows “gastric” 
mucins co-expressed with intestinal mucin 
MUC2 and lacks CD10 representing an aberrant 
differentiation. Although more than 20 specific 
mucin encoding genes associated with secretion 
of specific mucin proteins have been identified, 
four are being used routinely in most laboratories 
(Table 4.2; Fig. 4.10h, i).

Focal intestinal metaplasia may be subtle and 
missed. Intestinal metaplasia occurs frequently in 
association with Paneth cells. Paneth cells are 
easy to recognise due to the intense pink granu-
larity in the cytoplasm at low power. The pres-
ence of Paneth cells should prompt a vigilant 
search for goblet cells in gastric biopsies.

 Pseudopyloric Metaplasia (PPM) 
(Figs. 4.5c and 4.11)

With continuous inflammation and progressive 
atrophy in the oxyntic mucosa, specialised glands 
are lost and replaced by mucus cells. The phe-
nomenon is known as “pseudopyloric metapla-

a

c d

b

Fig. 4.10 Morphology and immunohistochemical 
expression in complete and incomplete intestinal metapla-
sia. Intestinal metaplastic patterns. (a) Goblet cells. (b) 
Hyperplastic foveolar epithelial cells with distended gas-
tric mucin and non-goblet cells, a mimic of true goblet 
cells. (c) Endoscopy: multiple white plaques within the 
antrum and pyloric channel. (d) Complete intestinal meta-
plasia (type 1/small intestinal type). (e) Incomplete intes-

tinal metaplasia (type II/colonic type): irregular 
interspersed goblet cells. (f) MUC2 expression in goblet 
cells. (g) CD10 positivity in absorptive cells (brush bor-
der) seen  in complete intestinal metaplasia (type II). 
(h) MUC5AC: positive in normal foveolar epithelium and 
negative in the pyloric glands. (i) MUC6: positive in nor-
mal antropyloric glands and negative in the foveolar com-
partment (reverse of h)
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sia” as the mucosa is not antral. In classic antral 
sparing AIG, over time “pseudopyloric metapla-
sia” develops, and oxyntic mucosa may mimic 
that of antrum (Fig.  4.11). However, gastrin- 

producing cells (G cells) are not seen in the PPM 
of the  body, and their absence in a biopsy that 
“looks antral” confirms pseudopyloric metapla-
sia as opposed to true antral mucosa that contains 
G cells. Gastrin immunostain is useful for confir-
mation (Fig.  4.5f, g). PPM also stains for pep-
sinogen (PG1) that localises to chief and mucus 
neck cells and transitional cells while absent in 
antral glands.

 Pancreatic Acinar Metaplasia (PAM) 
(Figs. 4.12 and 4.5e )

Foci of pancreatic acinar metaplasia (PAM) can 
be seen in association with chronic gastric pattern 
together with PPM (Fig. 4.12) and IM.

Fig. 4.10 (continued)

e
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Table 4.2 Mucin proteins by immunohistochemistry

Mucin proteins by 
immunohistochemistry Cells positive
MUC2 Goblet cells (see 

Fig. 4.10a)
MUC5AC Foveolar epithelium 

(cytoplasmic) (see 
Fig. 4.10h)

MUC6 Pyloric glands 
(cytoplasmic) (see 
Fig. 4.10i)

MUC1 Not expressed in non 
neoplastic stomach
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 Lymphocytic Gastritis Pattern 
(Fig. 4.13 a-e )

Lymphocytic gastritis (LG) is defined by intraep-
ithelial lymphocytosis (IEL). The definition 
requires >25 lymphocytes [26–29] per 100 epi-
thelial cells within the foveolae of gastric mucosa. 
However, in practice  strict counting is often 
unnecessary as the pattern is striking and rarely 
missed at low-power screening. The lymphocytes 
are predominantly regular CD8-positive T lym-
phocytes. Immunohistochemical stains are not 
recommended in routine practice.

A number of aetiologies lead to lymphocytic 
gastritis, the two a most well recognised of which 
are Helicobacter pylori infection and coeliac dis-
ease. Other causes of LG pattern include medica-
tions (sartans: olmesartan and telmisartan, 
valsartan and irbesartan, and ticlopidine), 
immune-mediated disorders (Crohn’s disease, 
CVID), human immunodeficiency virus (HIV), 
syphilis, EBV infection (Fig.  4.13c, d), lym-
phoma, hypertrophic gastritis, inflammatory 

Box 4.6 Atrophic and metaplastic patterns 
in gastric mucosa 

• General rules of antral sparing and body 
fundus vs. antral predominant atrophy 
accompanied by metaplasia are impor-
tant clues to differentiate atrophy due to 
AIG from HPG.

• ECL hyperplasia and IM, PPM, and 
PAM are common associations of 
atrophy.

• Focal IM can be overlooked.
• Subtyping or assessing the extent of IM: 

not for routine reporting.
• “Antral look” can be deceiving; exclude 

pseudopyloric metaplasia by endo-
scopic correlation and attention to 
inflammatory pattern.

• Gastrin and PG1 IHC are helpful.
• Clinical significance of metaplastic pat-

tern needs to be appreciated and hence 
documented.

Fig. 4.11 Oxyntic 
mucosa with 
pseudopyloric 
metaplasia mimicking 
the antrum

Fig. 4.12 Pancreatic 
acinar metaplasia (PAM) 
and pseudopyloric 
metaplasia (PPM) side 
by side in a case of AIG
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polyps, and oesophageal carcinoma. In some, the 
cause is unknown (“idiopathic”). Secondary pat-
terns may indicate important clues.

ACG pattern accompanied by LG pattern is an 
important clue to HP-related gastritis [26, 27]. 
HP-related lymphocytic gastritis often does not 
have demonstrable HP organisms even after 
employing special stains including 
IHC.  Therefore, lack of demonstrable HP does 
not exclude HP infection especially when LG 

pattern is accompanied by ACG pattern. Patients 
who show mixed ACG and LG pattern in gastric 
biopsies are known to show evidence of HP infec-
tion by serology, culture, and a positive urea 
breath test. Treatment for HP has resolved inflam-
mation in these cases [27].

Coeliac disease should be strongly considered in 
LG pattern without activity and no conclusive evi-
dence of HP infection. The duodenum is almost 
always involved in coeliac disease. In our experience, 

a

c

e

d

b

Fig. 4.13 Lymphocytic gastritis pattern. (a, b) 
Helicobacter pylori associated: organisms are not dem-
onstrated by microscopic examination  but proven by 
serology and culture in this case. (c) LG pattern associ-

ated with EBV. (d) A few scattered EBV positive cells 
with Epstein-Barr-encoded RNA by ISH (EBER-ISH). 
(e) Endoscopy: a case of varioliform gastritis that shows 
the LG pattern on biopsies
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certain strains of HP are more likely to produce LG 
pattern than others. Estimated incidence of LG pat-
tern in coeliac disease (CD) varies from 3% to 46%.

LG is usually detected in the corpus and is more 
common in women, with a median age distribution 
of 45–49 years. The endoscopic findings are vari-
able and, in many cases, may be normal, but can 
include thickening of mucosal folds, aphthous ero-
sions, hypertrophic gastropathy, and nodularity 
commonly denoted as varioliform gastritis [29]
(Fig. 4.13e). Patients can have severe symptoms of 
anorexia, weight loss, epigastric pain, and at times 
protein-losing enteropathy (Box 4.7) [27–29].

 Eosinophilic Gastritis Pattern 
(Fig. 4.14)

The normal gastric mucosa ideally should not con-
tain eosinophils, but exact quantification of what is 
“abnormal” is difficult [30–33]. However, 8–11 
eosinophils per HPF, 12/HPF averaged over 5 HPF, 
and <38 eosinophils per square millimetre have 
been reported as “normal”. Eosinophils can be 
observed both in the lamina propria and within the 
epithelium. Important considerations before diag-
nosing eosinophilic gastritis (EoG) are the infiltra-
tive pattern, the intensity of eosinophilic infiltration, 
presence of intraepithelial eosinophils (IEE), and 
associated damage to the mucosa. A description of 
increased eosinophils or the term eosinophilia is 
appropriate for the mere presence of eosinophils in 
the lamina propria. Eosinophils frequently accom-
pany other inflammatory cells. The presence of 
eosinophils in the epithelium, muscularis mucosa, 

or submucosa associated with epithelial damage is 
regarded as eosinophilic gastritis (EoG). It is not 
clear how vigilantly one should be counting lamina 
propria eosinophils when other evidence of dam-
age to the mucosa and IEE are lacking [30–33].

The stomach may be involved as part of a gener-
alised gastrointestinal process or may be an isolated 
phenomenon. Although eosinophilic gastritis pat-
tern is often seen in the setting of eosinophilic gas-
troenteritis, “eosinophilic gastritis pattern” in 
isolation can be associated with diverse aetiologies 
such as food allergies (e.g. cow milk, soy protein), 
certain medications such as NSAIDs, gold, tacroli-
mus, clozapine), H. pylori infection, collagen vas-
cular diseases such as SLE, systemic connective 
tissue disorders (e.g. scleroderma and polymyosi-
tis), vasculitis, Churg-Strauss granulomatosis, 
hypereosinophilic syndrome, and parasitic infec-
tions. Other associated conditions, in particular neo-
plastic disorders include inflammatory fibroid 
polyp, Langerhans cell histiocytosis, mastocytosis, 
lymphoma, and leukaemia. Endoscopic findings are 
nonspecific and include nodular or polypoid gastric 
mucosa, erythema, or erosions.

 Granulomatous Gastritis Pattern 
(Figs. 4.15a–c and 4.16a–c)

Granulomatous gastritis (GG) is characterised by 
aggregates of epithelioid histiocytes admixed with 
lymphocytes and plasma cell with and without mul-
tinucleated giant cells (Fig. 4.15a). Isolated collec-

Box 4.7 LG Pattern

• Helicobacter pylori infection and coe-
liac disease.

• LG with ACG pattern—Exclude HP 
even if organisms are negative; alterna-
tive tests may be useful.

• LG pattern is coeliac disease—Duodenum 
is abnormal.

• Endoscopic features vary from normal to 
alarmingly nodular (varioliform gastritis).

Fig. 4.14 Eosinophilic gastritis pattern (Eosinophils 
indicated by the arrow)
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a
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c

Fig. 4.15 Granulomatous gastritis pattern. (a) Well- 
formed granuloma. (b) Chronic granulomatous gastritis in 
a case with H. pylori. (c) HP organisms with toluidine 
blue stain in above case

tions of histiocytes should not be regarded as 
granulomatous gastritis, as a confident diagnosis of 
GG triggers a significant clinical challenge. Gastric 
granulomas are uncommon, with a reported inci-
dence between 0.08% and 0.35%. When granulo-
mas are numerous, the pattern is obvious. However, 
more often than not, granulomas may be accompa-
nied by other patterns of inflammation, most com-
mon being the chronic gastritis pattern. Specific 
secondary patterns that may give etiological clues 
should be investigated.

A large number of diverse aetiologies that 
include infective and non-infective causes have 
been associated with a granulomatous response 
(see chapter 1: granulomatous pattern) [34–39]. 

Aetiology is believed to vary according to geogra-
phy and ethnicity. Most cases of granulomatous 
gastritis in developed countries are believed to be 

a

b

c

Fig. 4.16 (Case 5) A 66-year-old man referred for evalu-
ation of iron deficiency. At OGD he was noted to have 
mildly erythematous antral mucosa with a low risk antral 
ulcer seen along the greater curve (a). Duodenal examina-
tion revealed duodenal mucosal atrophy with mosaic pat-
tern (b) with villous blunting noted with NBI zoom 
magnification (c). Anti-tTG antibodies >100 U/ml consis-
tent with a diagnosis of coeliac disease. However, gastric 
biopsies showed a mixed pattern of granulomatous gastri-
tis and lymphocytic gastritis. In addition to the finding of 
positive coeliac disease  the patient was found to be on 
angiotensin II inhibitor
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of noninfectious aetiology with the most common 
causes in adults and children being Crohn disease 
and sarcoidosis. However, a large series of GG 
studied in a Western population documented H. 
pylori to be a common association in 92% of their 
cases [34] (Fig. 4.15b, c). In a Korean study, H. 
pylori were associated with 78% of their cases 
[35]. Most were single and located in the antrum. 
Currently it is challenged that H. pylori can be 
regarded as the sole aetiology, and therefore other 
causes should be searched for when gastric biop-
sies show GG pattern, even in the presence of HP. 
Eradication of H. pylori should be undertaken 
when H. pylori is found in association with GG.

While the search for an aetiology is one impor-
tant aspect of handling gastric biopsy with GG 
pattern, the finding should alert the possibility of 
underlying immunodeficiency. Morphological 
and clinical clues of granulomatous inflammation 
are invaluable (see chapter 1).

Crohn’s disease needs to be considered in the 
paediatric age group with GG.  Granulomatous 
Crohn’s disease is often accompanied by involve-
ment of the other sites of the GI tract; therefore, an 
important step would be to correlate with the finding 
of luminal biopsies of other sites. Within the stom-
ach, a sub-pattern of FEG may provide a clue to the 
diagnosis [38]. Sarcoidosis is believed to be com-
mon in Western populations before Helicobacter 
was recognised as a potential cause of GG gastritis. 
The stomach is the most common GI site involved 
by sarcoidosis. The diagnosis of sarcoid is usually 
established by identifying associated thoracic or 
other extraintestinal diseases and by elevated level of 
angiotensin-converting enzyme. Other bacterial, 
fungal, and parasitic infections need to be suspected 
in the setting of immune suppression.

Medications and immunotherapy (interferon) 
have been known to produce granulomatous 
inflammation. Drugs associated with GG include 
cocaine, carbimazole, and interferon.

Foreign body granulomas may be seen with 
impacted food, suture material, or medications 
including antacids. Detection of magnesium, alu-
minium, and silicon has been demonstrated within 
granulomas by X-ray spectrometry. A granulo-
matous inflammatory response has also been 
reported in association with adenocarcinomas 
and MALT lymphomas.

Rare causes would include Langerhans cell his-
tiocytosis and Whipple’s disease. Histiocytic infil-
trates are seen in xanthomas, malakoplakia, and 
Whipple’s disease and should not be reported as 
granulomatous gastritis. Signet ring cells of gastric 
cancer can be mistaken for histiocytes and can be 
a near miss. Ancillary stains including those con-
firming the histiocytic nature would be helpful.

GG pattern occurs without an obvious aetiol-
ogy in up to 25% of cases. The term idiopathic 
granulomatous gastritis (IGG) may be used for 
these after extensive search for a cause both clini-
cally and pathologically. This has been described 
as a clinicopathologic entity; however, using a 
descriptive designation of “granulomatous gastri-
tis of uncertain aetiology” likely represents the 
best practice. Long-term follow-up of these cases 
is important as some cases of granulomatous 
inflammation may be the first manifestation of sar-
coidosis or Crohn’s disease and precede the full 
spectrum of the disease, sometimes by many years. 
Therefore, an initial “diagnosis “of IGG should 
not be regarded as a distinct entity (Box 4.8) [39].

Box 4.8 Association of Aetiological 
Etiological Agents of GG Pattern, Secondary 
Patterns and Clues
• With ACG, antrum predominant:  look 

for H. pylori
• Non-HP infections

Mycobacterial: large caseating/necro-
tising and demonstration of organisms
Fungal: necrotising and demonstration 
of organisms
Syphilis: GG with heavy plasma cells 
and lymphoid aggregates
Parasites: EoG pattern is often mixed

• Foreign body granuloma: demonstration 
of polarisable foreign substances

• Sarcoidosis: isolated, noncaseating with 
normal surrounding

• Crohn disease: noncaseating with sec-
ondary FEG and chronic gastritis pattern

• Medications: secondary FEG and apop-
totic pattern

• Associated with malignancy: gastric 
carcinoma, MALT lymphoma
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 Collagenous Gastritis Pattern 
(Fig. 4.17a, b)

Collagenous gastritis (CG) is characterised by 
deposition of a dense eosinophilic amorphous 
band under the surface epithelium accompanied 
by a chronic superficial lymphoplasmacytic infil-
trate, scattered eosinophils, and rare neutrophils. 
Collagenous pattern may be accompanied by sec-
ondary patterns of lymphocytic, eosinophilic, or 
atrophic pattern [40–44]. Intestinal metaplasia is 
not thought to be a common association. The col-
lagenous band is variably thick (averages from 30 
to 70 μm ) and composed of types III, IV, and VI 
collagen. It is often discontinuous, entraps capil-
laries, and is frequently associated with epithelial 
detachment. Tenascin immunohistochemistry has 
shown to be sensitive to detect collagen deposi-
tion that is difficult to appreciate otherwise. 
Masson Trichrome often highlights the collagen 
band. CG is a rare pattern of uncertain pathogen-
esis. Diffuse nodularity of the gastric corpus is the 
characteristic endoscopic finding; however, it is 
not seen in all cases with some displaying changes 
ranging from diffuse erythema to normal mucosa. 
Olmesartan has been reported to produce CG pat-
tern in addition to sprue-like enteropathy.

CG pattern may be accompanied by collage-
nous or lymphocytic colitis. CG with  lymphocytic 
pattern has been shown to be associated with 
coeliac disease in some cases. These associations 

suggest a pan-enteric pathogenic process, 
although the specific features are unknown. 
Recent studies have shown female disease pre-
dominance. Conditions such as chronic postradi-
ation gastritis and long-standing bile reflux 
gastritis may rarely mimic collagenous gastritis. 
Subepithelial collagen deposition may also occur 
focally in the setting of healed erosion related to 
local injury (Box 4.9).

a b

Fig. 4.17 (a, b) Collagenous gastritis pattern

Box 4.9 CG Pattern

• Ill-defined pathogenesis.
• Secondary patterns of lymphocytic, 

eosinophilic, or atrophic pattern are 
common.

• CG with lymphocytic pattern may be 
associated with coeliac disease.

• Atrophic pattern may resemble AIG 
pattern.

• Endoscopic features are variable: 
Normal to nodularity.

• Overinterpretation of CG pattern: 
Mimics include chronic postradiation 
gastritis, longstanding bile reflux gastri-
tis, and setting of healed erosions and 
ulcers.
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 Apoptotic Pattern (Fig. 4.18)

Apoptotic bodies concentrated in the mucous neck 
region with various degrees of apoptosis and epi-
thelial injury with or without crypt dilatation and 
intraluminal granular eosinophilic debris are seen 
in apoptotic gastropathy (“gastritis”) [45–48].

Finding of apoptosis in the gastric biopsies is not 
common. In the gastric mucosa, one apoptotic body 
per 100 cells may be regarded as normal; such num-
bers will rarely be eye-catching. Therefore, if a 
focus of apoptosis is found in routine evaluation of 
a gastric biopsy detailed examination is warranted 
to identify other secondary patterns and clues. The 
proliferative compartment of the gastric mucosa is 
in the neck area, and foveolar and surface epithe-
lium is usually unaffected. An important rule is to 
differentiate apoptotic cell death of neutrophils 
infiltrating the epithelium from true epithelial apop-
tosis. The former may be accompanied by other foci 
of activity. Occasionally, degenerate intraepithelial 
lymphocytes can cause concern for apoptosis.

Common causes of apoptotic pattern are graft 
versus host disease (GVHD); infections, in particu-
lar CMV and H. pylori and HIV; medications, 
NSAIDs; chemotherapeutic and immunomodula-
tory agents, e.g. ipilimumab and mycophenolate; 
and autoimmune enteropathy [45–48]. 
Confirmative diagnosis often requires a positive 
clinical history. Immune-mediated diseases includ-
ing autoimmune enteropathy may show apoptotic 
pattern in gastric biopsies. Duodenal biopsies may 
show associated pathology (Box 4.10).

In the setting of well-described apoptotic pat-
tern in graft versus host disease (GVHD), the 
mucous neck region shows the diagnostic fea-
tures with various degrees of apoptosis and epi-
thelial injury. Crypt dilatation with intraluminal 
granular eosinophilic debris may also be seen. In 
severe forms, gland destruction with fibrosis and 
eventual complete loss of mucosa are seen. 
Characteristically, the lamina propria shows only 
a sparse lymphocytic infiltrate.

Infections such as CMV are a well-known cause 
of epithelial apoptosis throughout the GI tract. 
Other infections such as those due to H. pylori and 
HIV are also known to cause apoptosis. Medication-
induced injury has emerged as an important cause; 
offending medications include NSAIDs, and che-
motherapeutic and immunomodulatory agents 
such as ipilimumab and mycophenolate. With 
emergence of cancer immunotherapy, GI patholo-
gists are likely to see this pattern more often than in 
the past. Immune modulators are being increas-
ingly used in the treatment of metastatic melano-
mas. If apoptotic pattern is noted, the biopsy should 
not be reported without the knowledge of medica-
tion history. Patient’s full clinical history should 
include medications related to non-GI malignan-
cies, organ transplantation, and herbal therapies.

Fig. 4.18 Apoptotic pattern: Apoptotic bodies in the 
mucous neck region with epithelial injury

Box 4.10 Apoptotic Pattern

• Graft versus host disease (GVHD): 
Classical pattern

• Infections, in particular CMV and H. 
pylori and HIV: Demonstrable organ-
isms and clinical setting

• NSAIDs: Mixed patterns with ACG 
with erosion, EoG and LG patterns

• Chemotherapeutic and immunomodula-
tory agents, e.g. ipilimumab, mycophe-
nolate (with “funny-looking” crypts), 
others

• Autoimmune enteropathy: Common 
site outside the small intestine

• Radiation: Other radiation-induced 
changes including vasculopathic pattern

• Overinterpretation: Neutrophilic and lym-
phocytic apoptosis as epithelial apoptosis
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 Deposition Pattern (Fig. 4.19a–m)

Endogenous or exogenous pigmented material is 
not uncommonly encountered in gastric biopsies  

[49, 50]. A variety of mucosal injury patterns is 
commonly associated with depositions. Deposits 
may be striking or subtle at low power and show 
a variety of colours with H&E.

Fig. 4.19 (a, b) Deposition pattern  of iron. (c) Iron 
stains. (d, e) Gastric glandular siderosis with iron stain. 
(f) Lanthanum carbonate deposition. (g) Amyloid deposi-
tion. (h) Amyloid deposition: globular deposits. (i) Amyloid 

with Congo red stain. (j) Amyloid showing apple green 
birefringence. (k) Calcium deposition. (l, m) SIRT beads 
and radiation-induced vasculopathy

a

b

d

c

e
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Fig. 4.19 (continued)
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 Brown-Black Deposits

 Iron
Iron deposits in gastric mucosal biopsies may be 
subtle or striking. The striking deposits appear as 
extracellular golden brown crystals commonly 
seen in surface exudate and granulation tissue or 
encrusted in the superficial mucosa that is often 
damaged (Fig. 4.19a, b).

They also may be entrapped in the lamina pro-
pria, or may be present in stromal cells. The pig-
ments are usually easily visible, but may be 
highlighted by an iron stain (Fig.  4.19c). Iron 
deposition pattern with gastric epithelial injury 
induced by iron is famously known as “iron pill 
gastritis/gastropathy”. The associated reactionary 
pattern is usually mixed and includes reactive 
gastropathy, hyperplastic/polypoid pattern and 
ACG pattern with or without erosions, and 
infarct-like necrosis. Reactive epithelial changes 
show worrying atypia that may mimic dysplasia.

Less obvious subtle deposits of iron may be 
identified in macrophages and stroma and believed 
to be associated with previous mucosal injury and 
microhaemorrhages. Iron stains highlight these 
subtle deposits in the absence of an obvious 
inflammatory response and epithelial injury.

Iron deposition in “gastric glandular sidero-
sis” (Fig. 4.19d, e) is an uncommon finding that 
may be associated with systemic iron overload or 

haemochromatosis. This deposition pattern is 
subtle and should be differentiated from “iron pill 
gastritis” and secondary iron deposition. Gastric 
glandular siderosis shows iron deposition in the 
epithelial cells deep in the antral and specialised 
glands unaccompanied by epithelial damage and 
inflammation.

 Pseudomelanosis
These are dark brown-black pigments of unknown 
aetiology, deposited in macrophages of superfi-
cial lamina propria. Metastatic melanoma can be 
ruled out with lack of any cytological atypia and 
immunohistochemical stains. Positive staining 
for macrophage markers (e.g. CD68) and nega-
tivity for melanoma markers confirm this rare 
pattern.

 Lanthanum Carbonate (Fig. 4.19f )
Lanthanum carbonate is a phosphate binder for the 
treatment of hyperphosphatemia in dialysis patients. 
Fine, granular, brownish deposits are observed in 
macrophages or multinucleated giant cells.

 Pink Deposits

Amyloid
Deposits are extracellular, lightly eosinophilic, 
homogeneous, and amorphous with haematox-
ylin and eosin (Fig.  4.19g) and may appear 

l m

Fig. 4.19 (continued)
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 globular (Fig.  4.19h). They are orange with 
Congo red stain under direct light (Fig.  4.19i) 
and show bright apple green birefringence under 
polarised light (Fig. 4.19j). In mucosal biopsies, 
deposits are seen in the lamina propria, muscu-
laris  mucosae, or vessel wall. Submucosal 
deposits are more common but may not be 
included in mucosal biopsies. Amyloid needs to 
be distinguished from other pink deposits such 
as vascular thrombi, collagen deposits, and radi-
ation changes. Occasionally amyloid deposits 
may be globular resembling Waldenstrom pro-
tein. Systemic amyloidosis can involve the 
stomach in about 10% of cases. It may occur in 
isolation too. Amyloid deposition can accom-
pany haemorrhagic gastritis due to vascular 
damage. In such cases vasculopathic pattern 
may be the primary pattern with focal deposi-
tion of subtle amyloid deposits.

Waldenstrom Protein
Brightly eosinophilic immunoglobulin  material 
within vascular spaces may be rarely confused 
with globular amyloid deposits. These  deposits 
are characteristically brightly eosinophilic, PASD 
positive, and Congo red negative.  They are 
also immunoreactive for IgM.

Vascular Thrombi
These are accompanied by other features of vas-
culopathic pattern (discussed elsewhere), and 
special stains should resolve the issue in difficult 
cases (CD16, PASD, Congo red).

Collagen
Collagen deposition is seen in radiation injury 
(often accompanied by radiation pattern) and col-
lagenous gastritis with the typical subepithelial 
deposition pattern.

 Deep Pink-Purple Deposits

Calcium
Crystalline deep pink or purple deposits indicate 
calcium. Presence of small, deeply pink to pur-
ple (cyanophilic) and partially calcified refrac-
tile crystals typically observed beneath the 
surface epithelium of the antrum signifies “gas-

tric mucosal calcinosis” (Fig. 4.19k). Deposition 
is mainly in the antrum and may be rimmed by 
macrophages. Mucosal injury patterns include 
reactive gastropathy and foveolar hyperplasia 
accompanied by oedema. This is frequently seen 
in the setting of renal transplantation or in 
patients with chronic renal failure on aluminium-
based antacids or sucralfate. The crystals can 
contain aluminium, phosphorus, calcium, and 
chlorine. Calcium deposition is most commonly 
associated with metastatic calcification associ-
ated with calcium dysregulation. They may be 
seen with other forms of epithelial damage asso-
ciated with dystrophic calcification. Clinical set-
ting is important.

Purple Blue Deposits

OsmoPrep Preparations
They have been recently identified as large pur-
plish granules resembling calcium deposits. They 
are von Koss positive but negative for alizarin red 
and also for Perl’s iron stain. OsmoPrep, a tablet- 
based colonoscopy preparation, has been identi-
fied as the culprit [50].

Kayexalate
Characteristic purple rhomboid plate-like crys-
tals of Kayexalate in sorbitol are deposited 
within ulcer debris and exudate, or seen adher-
ent to intact mucosa. The mucosa usually shows 
reactive changes and erosions. Kayexalate in 
sorbitol is prescribed to manage hyperkalaemia, 
which can lead to gastric injury in addition to 
the more common and severe ischaemic colonic 
necrosis.

 Deep Blue Deposits

SIRT Spheres/beads
They are haematoxophilic purple or dark blue 
rounded structures that are seen often in associa-
tion with ulceration (see more details under radi-
ation pattern) (Fig.  4.19  l and  m).  They are 
strictly not depositions but can be mistaken as 
such. The striking deep purple spheres are diag-
nostic once you are aware of the clinical 
circumstances.  
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 Orange-Red Deposits
Cholestyramine deposits are smooth orange and 
not associated with mucosal injury. Rarely bile 
can be seen in gastric mucosal epithelial damage 
and ulceration associated with bile leaks into the 
stomach following surgical complications 
(Fig.  4.20a–d). Colesevelam also appears red- 
orange- brown (Box 4.11) 

 Mixed Patterns

This pattern is regarded as a red flag to inves-
tigate further for medication-induced injury 
and also the possibility of having more than 
one aetiology. Depending on the underlying 
mechanism of injury inflicted by medications, 
various combinations can be seen as illustrated 
by examples discussed here. The greatest clue 
will be the presence of pill material or other 
related substances (i.e. “iron pill gastritis”) 
[49–51].

 Site-Specific and Special Patterns

 Gastropathy Pattern

Two main patterns are based on mucosal and vas-
cular changes. Mucosal changes (reactive gas-
tropathy) are much more common than vascular 
(vasculopathy) changes.

Box 4.11 Coloured Deposits

Brown-Black

• Iron—often associated with mucosal 
injury patterns, iron stain positive

• Lipofuscin—no inflammation
• Melanin
• Carbon
• Lanthanum carbonate

Pink

• Amyloid—light pink, Congo red positive
• Waldenstrom protein—bright pink, Congo 

red negative, PASD positive, IgM positive
• Collagen: collagenous gastritis—sub-

epithelial, pink, Congo red negative
• Hyaline: radiation gastritis—pink, Congo 

red negative, other radiation changes
• Vascular thrombi—pink, Congo red 

negative + vasculopathic pattern

CD16+ (marker may highlight 
microthrombi)

Yellow-Pink

• Sevelamer—with typical fish scale pattern

Blue-Purple

• Calcium—bright purple, Von Kossa 
positive

• OsmoPrep preparations: Purplish and 
large granules, Von Kossa positive, 
Alizarin red and Iron stain negative

• Kayexalate—purple with typical fish 
scale pattern

Deep Blue

• SIRT/yttrium-80—deep purple, round, 
unique, radiation pattern

Orange-Red

• Cholestyramine—smooth orange with 
no mucosa injury

• Bile—bile that leaks into the stomach
• Colesevelam

Grey
Barium—granular refractive

Clear

• Lipid
• Glycogen
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 Reactive Gastropathy Pattern 
(Fig. 4.21)

This pattern is signified by reduction of foveolar 
mucin cap resulting in darker foveolar surface, 
corkscrew-like changes in the gastric pits, super-
ficial mucosal oedema with dilated capillaries, 
and “tongues” of smooth muscle fibres extending 
from the muscularis mucosae upward into the 
lamina propria (muscularisation). A few eosino-
phils may be present; otherwise inflammation is 
uncommon. The unique finding of subnuclear 
vacuolisation of foveolar cells has been seen spe-
cifically in operated stomachs [51].

Reactive gastropathy (RG) pattern is the most 
common pattern of gastric injury seen in routine 
practice and is considered to represent a nonspecific 
mucosal response to a variety of gastric irritants. 
Gastric erythema is a common finding at endoscopy. 

Common aetiological  considerations are bile reflux, 
medications and alcohol, as well as increased gastric 
pH and bacterial contamination by faecal-type micro-
flora [51, 52]. Reactive gastropathy (RG) is common 
in the antrum.

A dominant RG pattern may be accompanied 
by a secondary pattern including acute injury pat-
tern associated with erosions, ulceration, and diag-
nostic clues such as gastrotoxic and pill substances 
as well as vasculopathic, radiation, metaplastic, 
and granulomatous patterns that may be responsi-
ble for the primary pathology. It is easy to over-
look the more sinister secondary pattern with the 
striking RG pattern. Darker foveolar surface with 
mucin depletion may mimic low-grade dysplasia, 
particularly foveolar subtype. This appearance can 
be alarming, and such biopsies are not infrequent 
consults (see under foveolar hyperplastic pattern 
and foveolar dysplasia in chapter 5) (Box 4.12).

a

c d

b

Fig. 4.20 Case 6:  A 71-year-old man with a  complex 
past surgical history of left haemihepatectomy for intra-
ductal papillary neoplasm of the bile duct. Referral made 
for gastroscopy to evaluate a single episode of melaena 
stool. At gastroscopy, he was noted to have a 30 mm sub-
epithelial mass with central ulceration (a). Biopsies 

showed extensively ulcerated specialised gastric mucosa 
with associated mixed inflammation and yellow/orange 
material favoured to represent bile (b) and confirmed by 
Fouchet’s stain (c, d). Subsequent CT revealed a chronic 
biloma related to previous surgery with likely fistulisation 
of the biloma within the gastric antrum

4  Stomach: Inflammatory Patterns



146

 Mucosal Vasculopathic Pattern

The pattern is characterised by congested and 
ectatic vessels; either the number of these vessels 
or their luminal diameter is increased. Background 
mucosa often shows a reactive gastropathy pat-
tern. Vasculopathic injury may be subtle espe-
cially in mild cases, and mucosal gastropathy 
pattern may be the dominant feature, although 
the primary injury is centred on mucosal blood 
vessels. This diagnostic feature may be focal and 
easily overlooked at screening. Portal hyperten-
sive gastropathy, gastric antral vascular ectasia 
(GAVE), gastric lymphocytic phlebitis, amyloid 
deposition, and radiation changes can result in 
mucosal vasculopathic pattern. Specific features 
when present, together with clinical and endo-
scopic information will clinch the etiological 
diagnosis.

 Portal Hypertensive Gastropathy (PHG) 
(Figs. 4.22 and 4.23)
PHG pattern is characterised by typical vasculo-
pathic changes that show prominent vascular ecta-
sia, irregularity and tortuosity, and variable mural 
thickening of mucosal and submucosal capillaries 
and veins. The body and fundus are commonly 
involved although the entire stomach is affected by 
the setting of high-pressure high- resistance system 
often created by advanced hepatic fibrosis.

Changes may be more marked in deeper sub-
mucosal vessels; therefore, normal biopsies do not 
rule out a diagnosis of PHG. On the other hand, 
presence of capillary dilatation in mucosal biopsies 
is a nonspecific finding that may be seen in patients 
with and without portal hypertension, and in isola-
tion is not a reliable diagnostic criterion for 
PHG. Mucosal gastropathy pattern may be more 
obvious, and the primary vasculopathy pattern may 
be missed in low-power magnification (Fig. 4.23). 
Marked vasculopathic and mucosal changes in the 
body and fundus as opposed to the antrum should 
alert the GI pathologist to the possibility of PHG.

Clinical history of cirrhosis as well as non- 
cirrhotic portal hypertension, extrahepatic portal 
vein obstruction, and Budd-Chiari syndrome are 
vital for a conclusive diagnosis [53, 54]. The endo-
scopic appearance of PHG is variable. An oedema-
tous red mucosa with a mosaic pattern also known as 
“snake skin pattern” is seen in early and mild disease; 
friable, cherry red mucosal red spots that actively 
bleed on touch are present in severe disease.

Box 4.12 Reactive Gastropathy Pattern

• The most common pattern of gastric 
injury seen in gastric biopsies.

• May be the dominant pattern of injury 
undermining specific clues and second-
ary patterns that may be diagnostic.

• Severe foveolar reactive changes may 
mimic foveolar dysplasia.

Fig. 4.21 Reactive 
gastropathy pattern
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 Gastric Antral Vascular Ectasia (GAVE) 
(Fig. 4.24a, b)
GAVE is characterised histologically by abnor-
malities in the gastric antral mucosal and/or sub-
mucosal blood vessels [55–58]. Inflammation is 
conspicuously absent. Vascular dilatation and 
intravascular microthrombi (Fig. 4.24b) are pres-
ent in about 50% of cases. Reparative spindle cell 
myofibroblastic proliferation in the lamina pro-
pria may be seen. Mucosal gastropathy pattern 
featuring foveolar hyperplasia and regenerative 
epithelial changes may be the dominant feature. 
Microthrombi may be highlighted by immuno-
histochemical stains for platelet marker CD 61.

The antrum is affected most often, but proxi-
mal extension into the corpus and cardia has been 
described. Antral involvement is an important fea-
ture that differentiates GAVE from PHG. GAVE 
is less common than PHG.  Distinction between 
the two types of vasculopathies is important as 
management is different.

Clinical and endoscopic features of GAVE are 
characteristic, and such information gives clues to 
establish a clinicopathological diagnosis. The 
typical patient is elderly and frequently a woman 
suffering from autoimmune connective tissue dis-
ease with evidence of chronic occult blood loss. 
Endoscopic appearance is typically described as a 
“watermelon stomach” (Fig. 4.24a, b) (raised, red 
mucosal stripes of dilated and tortuous blood ves-
sels involving the antrum and converging on the 
pylorus) but is present in only about half the cases. 
About 30% of patients with GAVE may have 
 cirrhosis, and the distinction PHG can be a 
challenge.

 Dieulafoy Lesions
Occasionally gastric biopsy may show ulceration 
and an unusually larger calibre, tortuous, aneurys-
mal artery at the base and thought to be a congeni-
tal vascular abnormality that may also be seen in 
the small and large intestine. Specific diagnosis 
on a mucosal biopsy may be very difficult.

a b

Fig. 4.22 (Case 7) A 71-year-old man presenting for 
gastroscopy to evaluate a recent episode of hematemesis. 
There was no past history of significant alcohol use. 
Gastroscopy revealed a fine, white, reticular pattern (a) 
separating areas of pinkish mucosa, giving the gastric 
mucosa a snakeskin appearance consistent with a likely 
diagnosis of portal hypertensive gastropathy (PHG). As 

there was no history of chronic liver disease or risk factors 
for cirrhosis, biopsies were taken given similar appear-
ances in H. pylori-associated gastritis. Histology reported 
dilated submucosal and mucosal veins and ectatic capil-
laries consistent with a diagnosis of PHG (b). Liver biopsy 
was performed confirming non-alcoholic steatohepatitis 
with established early cirrhosis

Fig. 4.23 Portal hypertensive gastropathy
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 Doxycycline Effect
A distinctive type of eosinophilic fibrinoid degen-
eration of superficial capillaries with platelet 
microthrombi with erosions has been described. 
Concurrent oesophageal mucosa injury has a dis-
tinctive pattern that is different to this pattern of 
injury (see Chapter 2) (Box 4.13) [5, 59].

 Radiation-Induced Vasculopathy 
(RIV) (Fig. 4.25a, b, and Fig. 4.19l and m)

In addition to the common vasculopathic pattern 
accompanied by mucosal changes, hyalinisation, 
and damage of vascular wall, lamina propria hya-
linisation and atypical stromal (“radiation fibro-
blasts”), epithelial, and endothelial cells are seen 
in RIV [60]. Nuclear karyorrhexis and cytoplas-
mic eosinophilia are noted in the pit epithelium 
as early alterations. Inflammation is usually 
insignificant but an eosinophilic infiltrate can be 
seen.

Glandular necrosis may develop in some cases 
and, if extensive, is associated with ulceration 
and haemorrhage. Additional vasculitic changes 
such as endothelial proliferation and fibrinoid 
necrosis may be seen. RIV is usually seen in the 
setting of upper abdominal neoplasia or in bone 
marrow transplant recipients. At gastroscopy, dif-
fuse erythema, dilated capillaries, and active 
bleeding can be seen (Fig. 4.25a, b).

It is important to exclude residual malignancy 
in the biopsy. Conversely, glandular and stromal 
atypia can mimic malignancy, but the almost 
unique involvement of pit zone location is a clue. 
Other associated processes such as infections in 
particular CMV need to be excluded. Special and 
immunohistochemical stains may be useful.

Haemotoxyphilic microsphere is a unique 
finding in a gastric biopsy in patients who have 
received selective internal radiation therapy 
(SIRT) for primary and metastatic hepatic 
malignancies that are unsuitable for resection. 

a b

Fig. 4.24 Gastric antral vascular ectasia (GAVE). (a) “Watermelon stomach”. (b) Thrombin in dilated vessels

Box 4.13 Vasculopathic Pattern and Clues

• Common to all vasculopathies: Mucosa 
capillary dilatation, congestion with 
mucosal reactive change (reactive 
gastropathy).

• PHG—May be subtle, mucosal gastrop-
athy may be more obvious, may be 
prominent in body and fundus but 
involves the entire stomach.

• GAVE—Vascular ectasia with thrombi 
mostly in the antrum, occasionally 
involves the entire stomach.

• RIV—Vascular damage and fibrinoid 
necrosis in extensive damage. Specific 
clues, e.g. yttrium beads. Exclude resid-
ual malignancy and other associations, 
e.g. CMV.

• Amyloid—Amyloid deposits.
• Diagnostic vasculopathic pattern may 

be undermined by the dominant reac-
tive gastropathy pattern.

• Medications: Emerging patterns, e.g. 
doxycycline.
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These are resins labelled with yttrium-80 
injected via the hepatic artery system to the 
vascular supply of the tumour with the aim of 
providing high-dose targeted radiation to the 
neoplastic cells with least effect to the nonneo-
plastic parenchyma. Occasionally and often in 
the setting of aberrant blood supply, the beads 
may travel in vessels supplying the gastroduo-
denal region. They can be seen in the biopsy at 
screening power as round, deep purple, opaque 
beads lying within arterioles accompanied by 
changes of the radiation pattern described 
above. If the clinical setting is uncertain, they 
have the potential to be mistaken for psam-
moma bodies, dystrophic calcifications, foreign 
substances, and even Schistosoma. However, 
the bead that measures around 30–40 μm has a 
unique appearance and once seen is never 
missed! Clinical setting confirms the diagnosis 
(Fig. 4.24a, b).

 Polypoid and Hyperplastic pattern

Polypoid hyperplastic pattern is characterised 
by expansion of foveolar or oxyntic mucosa or 
combination of both. Expansion of the mucosa 
is often accompanied by hyperplastic changes 
of individual cells and architectural changes 
such as dilatation and tortuosity. Such pattern 
may represent a genuine hyperplastic polyp, 
foveolar hyperplasia, oxyntic hyperplasia, or a 
mucosal prolapse [61]. Hyperplastic pattern in 
a mucosal biopsy may also represent superfi-
cial parts of genuine neoplastic and syndromic 
polyps, and the diagnosis may be challenging 
especially when there is discordance between 
the endoscopic and microscopic features. 
There are hardly any specific features that dis-
tinguish sporadic from syndromic polyps in 
gastric mucosal biopsies with certainty. 
However, larger polypoid fragments or polyp-
ectomy specimens may show subtle but impor-
tant clues. Clinical and endoscopic features 
are of paramount importance to suspect pol-
yposis syndromes. Endoscopic features of gas-
tric mucosal hyperplasia are often dramatic, 
but mucosal biopsy features can be deflating. 

Clinical appearance can vary from thickened 
folds, giant folds, and polyps (Fig. 4.26a–c).

 Foveolar Hyperplastic Pattern

This pattern shows superficial elongation of the 
foveolar region with a minimal inflammatory 
component in the lamina propria. A few wisps of 
smooth muscle fibres may be seen. Foveolar 
hyperplasia is a nonspecific response of the 
mucosa to injury. Hyperplastic polyps and polyp-
oid foveolar hyperplasia are diagnosed when a 
polyp has been detected endoscopically 
(Fig. 4.26a), whereas similar but early changes are 
noted in non-polypoidal reactive gastropathy pat-
tern. Surface foveolar changes may overlap in dif-
ferent pathological processes, and distinction may 
be difficult. Focal foveolar hyperplasia and polyp-
oid regenerative mucosa (Fig. 4.26b, c) often occur 
in chemically induced gastritis in which the 
mucosa shows reactive gastropathy pattern. Some 
experts are of the opinion that foveolar hyperplasia 
is an early change that may progress to a genuine 
hyperplastic polyp and distinction is a matter of 
the size. Others are of the opinion that genuine 
hyperplastic polyps are commonly found in active 
and atrophic autoimmune gastritis and corpus pre-
dominant Helicobacter pylori gastritis. In fact, the 
pathological basis of both foveolar hyperplasia 
and a hyperplastic polyp may be similar.

 Hyperplastic Polyp Pattern

Typically, the pattern is characterised by marked 
elongation of the pit region with a corkscrew 
appearance with significant branching and cystic 
dilatation resulting in architectural disarray 
(Fig.  4.27). There is mixed acute and chronic 
inflammation of the lamina propria accompany-
ing early erosion at times. Glandular components 
are depleted. Hyperplastic polyps are the second 
most common gastric polyps. Differential diagno-
ses to consider in the appropriate clinical setting 
are juvenile polyposis, Peutz-Jeghers syndrome, 
PTEN syndrome, Cronkhite-Canada syndrome, 
and Menetrier disease (see neoplastic section).
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a b

c

Fig. 4.26 (a) Polyp—endoscopy. (b) Polypoid foveolar hyperplasia with PASD to show hyperlytic foveolar compart-
ment. (c) Foveolar hyperplasia and polypoid regenerative mucosa

a b

Fig. 4.25 (a, b) Radiation-induced vasculopathy (RIV) endoscopy

M. P. Kumarasinghe et al.



151

 Oxyntic (Parietal and Chief cell) 
Hyperplastic Pattern

Prototype of this pattern is fundic gland polyps 
(FGPs){Fig. 4.28a} resulting from oxyntic hyper-
plasia (Fig.  4.28b, c). Chief cell hyperplasia and 
associated oxyntic adenomas, some featuring chief 
cell predominance, have been described lately with 
a weak association related to PPI therapy [62].

Oxyntic hyperplasia may also produce giant 
folds. Oxyntic hyperplastic pattern is most com-
monly described with PPI therapy in sporadic set-
ting. In early stages, there is expansion of the 
oxyntic mucosa with depletion of foveolar compart-
ment and hypertrophic parietal cells that prolapse 
into the glandular lumen; in established FGPs, there 
is dilatation of oxyntic glands lined by hypertrophic 
and flattened parietal cells. FGPs can show dyspla-
sia, and when there are multiple and dysplastic 
associated  syndromes needs to be considered. 
These include Familial  Adenomatous  Polyposis 
(FAP), MUTYH-associated polyposis, sporadic 
FGP syndrome, Zollinger-Ellison syndrome (spo-
radic and familial), and Gastric Adenocarcinoma 
and Proximal Polyposis (GAPPs). 

 Mucosal Prolapsing Pattern (Fig. 4.29)

This pattern is characterised by variable elongation 
of foveolar regions and cystic dilatation of the pit 
region and presence of thick-walled blood vessels 
with organised arborising thick bundles of the mus-
cle. A distinctive feature is also the presence of 

Fig. 4.27 Hyperplastic polyp pattern

a

b

c

Fig. 4.28 (a) Fundic gland polyps—endoscopy. (b) 
Fundic gland polyp—histology. (c) Oxyntic cell hyper-
plastic pattern
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large- calibre thick-walled vessels that is unusual 
for normal gastric mucosa. A distinguishing feature 
from a hyperplastic polyp is the presence of either 
pyloric or oxyntic glandular component depending 
on the location. The diagnostic feature may not be 
observed in a mucosal biopsy (Box 4.14) [61].

 Focally Enhanced Gastritis Pattern 
(Fig. 4.30a, b)

Focally enhanced gastritis (FEG) is characterised 
by the presence of focal inflammatory lesions 
comprising lymphocytes and histiocytes and 
occasional neutrophils that involve either one or a 
few adjacent foveolae/glands. The lesion is more 
commonly noted in the antrum in an otherwise 
normal mucosa. This pattern basically refers to a 

form of focally active gastritis that was first 
thought to be specific to Crohn’s disease but was 
subsequently noted in patients with ulcerative 
colitis and H. pylori infection and in those taking 
NSAIDs. Focal enhanced gastritis has been shown 
to be a relatively good positive predictive marker 
for Crohn’s disease in the paediatric population. 
FEG also has been noted in bone marrow trans-
plant patients and autistic children [39, 63–65].

Box 4.14 Polypoid/Hyperplastic Pattern

• Endoscopic features are often dramatic, 
but microscopic features can be deflating.

• Foveolar hyperplasia—elongated foveolar 
compartment with minimal inflammation.

• Hyperplastic polyp—Hyperplastic polyp 
- marked elongation of foveolar regions 
and dilatation of pits with branching and 
inflammation +/− erosion with depletion 
of glandular component.

• Mucosal prolapse—cystic dilatation of 
the pits, thick-walled blood vessels, 
organised arborising thick bundles of 
muscle with the presence of the glandu-
lar component.

• Oxyntic hyperplasia—the combination 
of parietal and chief cell hyperplasia, 
most commonly seen with PPI therapy.

• Superficial parts of the neoplastic 
polyp—subtle clues should be observed.

• Consider syndromic polyps—clinical 
setting is important.

a b

Fig. 4.30 (a, b) Focally enhanced gastritis pattern

Fig. 4.29 Mucosa prolapsing pattern
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 Colchicine Effect

Nuclear pseudostratification and loss of polarity 
with numerous mitotic figures arrested in meta-
phase with characteristic “ring” mitoses repre-
sent the most  common epithelial alteration. 
Apoptosis can be observed, particularly in the 
proliferative region of the gastric pits or the gland 
neck. The appearance may be alarming at screen-
ing. Colchicine is commonly prescribed for gout. 
Mucosal changes are observed only when this 

alkaloid reaches toxic levels in patients with fail-
ing renal or hepatic function. The histologic 
changes reflect the inhibition of tubulin polymer-
isation. Taxol (see below) used predominantly in 
the treatment of breast cancer can initiate similar 
morphologic changes (see below).

 Chemoradiation injury (Fig. 4.31)

Chemo radiation injury can elicit various patterns 
with gastric mucosal damage. The list is fast 
growing with many new emerging agents in med-
ical oncology. These include mitomycin C, 5-flu-
oro-2-deoxyuridine, floxuridine, and Taxol, 
among others. It can be challenging to differenti-
ate an adenocarcinoma from these changes, 
which may include ulceration and bizarre epithe-
lial atypia accentuated at the base of the glands, 
as well as increased apoptosis. Prominent eosino-
philia, vacuolisation, and pleomorphic nuclei can 
be seen as well, but mitoses are usually limited. 
Similar changes can be seen in endothelial cells 
and fibroblasts.
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The most common neoplastic pattern encountered 
in a gastric biopsy is the “epithelial pattern” as 
adenocarcinomas are the most common tumours 
in the stomach. Lymphomas account for 5–10% of 
gastric malignancies. Mesenchymal tumours 
account for <1% of gastric tumours. However, 
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60–70% of gastrointestinal stromal tumours arise 
in the stomach. Neuroendocrine neoplasm (NENs) 
account for approximately 1% of gastric tumours.

The patterns related to common neoplasms are 
further discussed here and uncommon patterns 
are listed in Chap. 2.

Considering the prevalence of gastric neoplasms, 
the most common low-power, dominant “neoplastic 
pattern” on a gastric biopsy is characterised by 
architectural abnormalities and cytonuclear atypia 
(“epithelial pattern”). A standard diagnostic algo-
rithm of biopsy interpretation is shown in Fig. 5.1. 
In parallel additional secondary patterns that may 
give clues to rare types and variants of primary gas-
tric tumours as well as metastatic tumours should be 
noted (i.e. diffuse round cells, pink cell, clear cell, 
spindle cell, biphasic patterns).

If invasion can be definitely identified with the 
epithelial pattern, a diagnosis of adenocarcinoma 
will be established. Alternatively, in a biopsy featur-
ing “neoplastic epithelial pattern” with no evidence 
of invasion, the diagnostic clues that are immedi-
ately recognised and then confirmed at higher mag-
nification are abrupt transition, lack of surface 
maturation and stromal change such as inflamma-
tion. When marked cytological or architectural 
atypia are present, making a diagnosis of high-grade 
dysplasia/adenoma or even adenocarcinoma is pos-
sible. However, at times, marked epithelial atypia 
may be seen in non-neoplastic conditions such as a 
regenerative process or epithelial injury induced by 
chemotherapy and irradiation.

 Epithelial Pattern with No Stromal 
Invasion

When an endoscopic biopsy of the stomach pres-
ents the glandular proliferative pattern, the 
approach is similar to the rest of the GIT to dif-
ferentiate a non-neoplastic glandular proliferation 
from neoplasms. Inflammatory and hyperplastic 
polyps and polypoid mucosal lesions constitute 
the main non-neoplastic lesions. Most of these are 
discussed in the preceding sections in this chapter 
under polypoid and hyperplastic pattern.

Hamartomatous lesions introduced in Chap. 2 
may involve the stomach. Polyps of Peutz- Jeghers 
syndrome and Cronkhite-Canada syndrome may 
present in endoscopic biopsies. Confirmative diag-
nosis may be difficult on a gastric biopsy alone. 
When a glandular proliferation pattern without 
atypia is noted in an endoscopic biopsy, endoscopic 
appearance should always be correlated as some 
syndromes may show important clues. Pancreatic 
heterotopia presenting as a proliferation of benign 
acinar structure may be recognised in biopsies.

 Epithelial Pattern with Cellular 
Atypia: No Stromal Invasion 
(Intraepithelial Neoplasia)

The dysplastic glandular pattern comprises a glandu-
lar proliferation characterised by architectural abnor-
mality of glands coupled with cytological atypia with 

Glandular
proliferation in
gastric biopsy

Features of
Invasion

Yes

No

Inadequate material
(too little, artefacts, etc.)

Neoplastic?
Abrupt transition

No surface
maturation

etc.

Marked cytological
and/or architectural

atypia

Mild to moderate
cytological and

architectural atypia

Adenocarcinoma

Low-grade
dysplasia

Negative for
dysplasia

Indefinite for
dysplasia

High-grade
dysplasia

No

indeterminate

Yes

Fig. 5.1 Algorithm for interpretation of the neoplastic pattern
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lack of surface maturation and abrupt transition with 
the adjacent epithelium. Most lesions retain the glan-
dular pattern. These lesions are called “dysplasia” (or 
“adenoma” if it is a polyp or nodule) or intraepithe-
lial neoplasia (IEN) and divided into low- and high-
grade categories throughout the GIT [1, 2].

Abrupt transition, lack of surface maturation 
and stromal change such as inflammation and 
absence of desmoplasia are important diagnostic 
clues that are immediately recognised on low- 
power examination and then confirmed at higher 
magnification.

 Abrupt Transition

Abrupt transition in a biopsy fragment is a highly 
valuable finding for a diagnosis of gastric neopla-
sia. This feature is considered to represent clonal 
nature of the epithelium. In general, neoplastic 
glands are morphologically sharply demarcated 
from non-neoplastic gastric pits or glands, and con-
stitutive cells are often more atypical and mono-
morphic compared to adjacent non- neoplastic 
epithelium (Fig. 5.2). This contrasts with reactive 
changes, which are less uniform, are not sharply 

a

b

Fig. 5.2 (a) Abrupt 
transition from 
non-neoplastic 
metaplastic glands to 
adenomatous glands. 
The boundary between 
the two components is 
well defined (yellow 
dotted line). (b) Abrupt 
transition on the surface
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demarcated and gradually transit to unremarkable 
neighbouring mucosa. However, it should be noted 
that a sharp transition can also be seen between 
metaplastic and non-metaplastic epithelium.

 Surface Maturation

The presence of surface maturation in a biopsy 
is a feature that would help pathologists 
exclude a diagnosis of dysplasia, because dys-
plasia most frequently involves surface epithe-
lium (Fig.  5.3a). In normal or most reactive 
processes, as the epithelium moves towards the 
luminal surface, the nuclei become smaller and 

the cytoplasm becomes larger (“maturation”) 
(Fig.  5.3b). However, lack of surface matura-
tion is not a specific feature to dysplasia, 
because it can also be caused by inflammation 
and regeneration (Fig. 5.3c). In addition, sev-
eral studies reported intestinal metaplasia with 
basal gland atypia, which showed cytological 
atypia consistent with dysplasia, without sur-
face involvement (“pit dysplasia”) [3]. These 
observations suggest that early dysplastic 
change in chronic gastritis may be limited to 
the basal pit epithelium. Furthermore, some 
neoplastic polyps are frequently covered with 
non-neoplastic foveolar epithelium (i.e. oxyn-
tic gland adenoma/polyp) [4].

a

b

Fig. 5.3 Surface 
maturation: (a) 
Low-grade dysplasia/
adenoma. Neoplastic 
cells involve the entire 
gland uniformly without 
surface maturation. (b) 
Reactive mucosa with 
intestinal metaplasia 
featuring surface 
maturation. Metaplastic 
glandular epithelium 
shows nuclear 
elongation in the bottom 
part resembling an 
adenoma but has smaller 
nuclei with a lower N/C 
ratio towards the 
surface. (c) Regenerative 
mucosa without surface 
maturation. Note that 
nuclear enlargement and 
prominent nucleoli can 
be seen even in the 
surface epithelium in 
early phase of 
regenerative process

T. Ushiku et al.



161

 Stromal Changes

Stromal changes, such as increased inflammatory 
cells, fibrosis, healed granulation tissue or 
haemorrhage, should also be included into 
 consideration because these may suggest reactive 
aetiology. However, myxoid transformation can 
represent early desmoplastic changes

 Dysplastic Sub-patterns

On the basis of cellular phenotype, gastric 
intraepithelial neoplasia can be divided into five 
categories forming unique patterns (Table  5.1). 
They are intestinal, foveolar, pyloric, oxyntic 
(and chief cell) and signet ring patterns. Gastric 
intraepithelial neoplastic lesions are intestinal- type (type I, adenomatous) dysplasia/adenoma 

which resemble colonic adenoma (Fig.  5.4a, b; 
Box 5.1), gastric phenotype including foveolar-
type (type II) dysplasia/adenoma (Fig.  5.5a, b; 
Box 5.2) and pyloric gland adenoma (Figs.   
5.6a, b and 5.7) [5, 6]. Intraepithelial neoplasia of 
pyloric gland type is always polypoid and there-
fore called pyloric gland “adenoma” (Fig.  5.7), 
whereas those of intestinal type and foveolar type 
may be polypoid or flat (or even slightly 
depressed). Some of these sub-patterns share 
similarities with those in the setting of Barrett’s 
neoplasia (Chap. 3).

Table 5.1 Phenotypic classification of glandular prolif-
erations with no stromal invasion

(“Dysplastic pattern”)
Intestinal (type I, adenomatous)
Foveolar (type II)
Pyloric gland
Oxyntic (and chief cell)a

Signet ring cell carcinoma in situ
aIt is still under debate whether this is invasive (i.e. adeno-
carcinoma) or noninvasive (i.e. adenoma)

Fig. 5.4 Intestinal-type dysplastic pattern/adenoma (low 
grade)

c
Fig. 5.3 (continued) 
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a

b

Fig. 5.5 (a, b) 
Foveolar-type dysplasia 
(low grade)

Box 5.1 Dysplastic Intestinal Pattern (See 
Fig. 5.4)
• Proliferated of intestinal (colonic)-type 

glands with typical pencillate hyper-
chromatic nuclei

• Identical to colonic adenomas
• MUC 2 and CDX2, always positive; 

MUC5AC, may be weakly and focally 
positive, accentuated on the surface and 
superficial glands; MUC6, negative

Box 5.2 Dysplastic Foveolar Pattern (See 
Fig. 5.5a, b)
• Often villiform and glands featuring a 

frayed border with apical mucin cap, 
nuclei are oval or rounded and basal.

• Resembles the foveolar epithelium 
closely. Resemblance is more in low- 
grade lesions.

• MUC5AC, always positive; MUC 6 and 
MUC 2 and CDX2, variable.
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Rarer neoplastic lesions of oxyntic mucosa 
have been recognised recently. Recent studies 
have recognised novel low-grade neoplastic 

lesions differentiating to oxyntic glandular epi-
thelium, predominantly of chief cell type 
(Figs.  5.8 and 5.9; Box 5.3). This entity was 

a b

Fig. 5.7 Case 1: An 88-year-old lady presenting with 
constipation, bloating and recurrent iron deficiency anae-
mia. Abdominal CT was by her primary care practitioner 
revealing a mid-gastric body mass along the anterior gas-
tric wall. Referral was made for further endoscopic evalu-

ation. A gastroscopy note was made of a benign appearing 
40 mm gastric polyp within the mid-gastric body greater 
curve on a short stalk (Paris Ip) (a). The polyp was resected 
in multiple pieces and retrieved for histopathology. The 
diagnosis is a pyloric gland adenoma (b)

Fig. 5.6 Pyloric gland adenoma (low grade)

Fig. 5.8 Oxyntic/chief cell predominant pattern/
adenoma
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first reported as “adenocarcinoma of fundic 
gland type” on the basis of the significant glan-
dular architectural abnormality and frequent 
submucosal involvement, but subsequent stud-
ies suggested a term “oxyntic gland polyp/
adenoma” and “chief cell predominant ade-
noma” for this entity because of its benign 
clinical nature as well as a lack of unequivocal 
invasion [4, 7, 8]. Another emerging dysplastic 
lesion associated with expansion of oxyntic 
compartment has been documented in the 
newly described genetic syndrome known as 
GAPPS syndrome (Fig.  5.10a) [9]. Fundic 
gland-type polyps with hyper-proliferative 
aberrant pits (HPAPs—Fig. 5.10a) progressing 
to dysplasia (Fig. 5.10b) and to carcinoma are 
described. In addition, although very rare, 
“signet ring cell carcinoma in situ”  is consid-
ered to be a precursor of signet ring cell carci-
noma, and this is usually seen in the setting of 
hereditary diffuse-type gastric carcinoma.

a b

c d

Box 5.3 Oxyntic (Chief Cell Predominant) 
Pattern (See Figs. 5.8 and 5.9)
• Closely packed mixture of parietal and 

chief cells.
• A range of architectural patterns: clus-

tered and or solid glands with or with-
out well-defined lumina, anastomosing 
cords, dilated glands with or without 
infoldings, complex glands with multi-
ple layers of cells and cribriform 
glands.

• MUC6 and MUC5AC, positive; CDX2 
and MUC2, negative; pepsinogen-I, 
positive; H-K-ATPase, variable.

• Rarely extends to submucosa (“inva-
sion”)—metastases have not been 
reported to date.

• Terminology is controversial—reported 
as adenocarcinoma of fundic gland-type 
by Japanese authors.

T. Ushiku et al.
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Fig. 5.9 Case 2: “Oxyntic gland polyp/adenoma” and 
“chief cell predominant adenoma”. (a) This biopsy is 
from a small elevated lesion (about 1 cm) at the gastric 
body. (b) At high-power magnification, the lesion is com-
posed of oxyntic-type glands. Looking at this for the first 
time, it may be difficult to interpret it as neoplastic. 
However, there is mild glandular architectural disarray, 
while cytological atypia is minimal. This is a typical 

example of adenocarcinoma of fundic gland-type or oxyn-
tic gland polyp/adenoma, which has been recently recog-
nised. (c) Endoscopic resection was performed and 
demonstrated the tumour showed pushing growth into the 
submucosa, a finding frequently seen in this type of 
tumour (d) Compared to normal oxyntic mucosa (right), 
neoplastic mucosa (left) shows a higher nuclear density 
and a mild nuclear enlargement of oxyntic and chief cells

a

b

Fig. 5.10 (a) Polyps in 
GAPPS syndrome: 
“fundic gland-type” 
polyps with hyper- 
proliferative aberrant 
pits (HPAPs). (b) 
Dysplasia on the surface 
of a GAPPS polyp
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 Grading of Dysplasia

Low-grade dysplasia (or low-grade adenoma/
IEN) has mild architectural abnormality and 
cytological atypia, whereas high-grade dyspla-
sia (or high-grade adenoma/IEN) is character-
ised by marked cytological atypia or 
architectural complexity. Altered nuclear fea-
tures are nuclear enlargement, elongation, strat-
ification, loss of polarity, hyperchromasia, 
prominent nucleoli, increased nuclear-to-cyto-
plasmic ratio, increased mitoses and atypical 
mitoses. Architectural abnormalities may 
include branching, crowding, irregular shapes, 
villiform or papillary structures. However, if 
pronounced these changes in addition of bud-
ding and cribriforming become diagnostic of 
intramucosal adenocarcinoma. Of note, pheno-
typic characteristics of dysplastic sub- patterns 
get blurred in higher-grade lesions.

The distinction between low grade and high 
grade in a gastric biopsy is important, because 
the management will be different. Higher-grade 
lesions usually need treatment by endoscopic 
mucosal resection or submucosal endoscopic dis-
section, while low-grade lesions can be followed 
by endoscopy and biopsies. Unfortunately, grad-
ing is not a perfect marker for the risk of progres-
sion to adenocarcinoma due to lack of uniform 
diagnostic criteria resulting in interobserver dis-
agreement. There is also limited data of natural 
history of dysplastic lesions. Tumour heterogene-
ity plays a role too [10, 11].

There are differences between Japan and 
Western countries in the interpretation of biop-
sies of intraepithelial neoplasia [12]. Invasion 
into the lamina propria and architectural com-
plexity (irrespective of invasiveness) are the 
essential features of intramucosal adenocarci-
noma according to Western criteria, but cytonu-
clear atypia is considered of paramount 
importance for the diagnosis of adenocarcinoma 
in Japan. Consequently, intraepithelial neopla-
sia with high-grade cytonuclear atypia is diag-
nosed as “adenocarcinoma” in Japan, while 
similar lesions are diagnosed as “high-grade 
dysplasia” in most Western countries (Fig. 5.11). 
However, this disagreement may not be of great 
importance, because both intramucosal adeno-
carcinoma and high-grade dysplasia are usually 
treated with conservative approach through 
endoscopic resection. In addition, among many 
Japanese pathologists, a diagnosis of “adenoma” 
is reserved only for a low-grade pyloric gland 
adenoma or typical example of low-grade intes-
tinal-type adenoma, which is small (usually 
1 cm or less).

When marked cytological or architectural 
atypia is present, making a diagnosis of high- 
grade dysplasia/adenoma is not difficult. At 
times, marked epithelial atypia may be seen in 
non-neoplastic condition such as regenerative 
process or epithelial injury by chemotherapy and 
irradiation. As mentioned earlier, characteristic 
features of phenotypic sub-patterns as well as 
immunohistochemical features become less dis-

Low

Low grade dysplasia High grade dysplasia Adenocarcinoma

Atypia High

Western
criteria

Japanese
criteria

Adenoma Adenocarcinoma

Fig. 5.11 Difference in the diagnostic criteria between the West and Japan
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tinctive as the neoplastic processes progress to 
high-grade and ultimately to invasive carcinoma.

 Epithelial Pattern with Mild 
to Moderate Atypia “Noninvasive 
Atypical Epithelium”

A major problem in gastric biopsy interpretation 
includes differentiating neoplastic conditions from 
reactive or regenerative changes. Abrupt transi-
tions, surface maturation and stromal changes in 
addition to the degree of architectural and cytologi-
cal abnormalities are key features to be focused.

On the basis of these core features in combi-
nation, distinction between neoplastic and non- 
neoplastic lesion can be made in most biopsies. A 
diagnosis of “indefinite for neoplasia/dysplasia” 
is reserved for biopsies in which a reliable dif-
ferentiation between neoplastic and non- 
neoplastic is not possible. Such a diagnosis 
should not be ignored since some of these 
changes are either genuine neoplastic lesions or 
flag bearers of more sinister lesions [13, 14].

Reasons for a diagnosis of “indefinite for neo-
plasia” are diverse and include technical prob-
lems, such as too little amount of atypical 
epithelium for concern, marked cautery or 
crushed artefacts, poor orientation, tangential 
cutting, denuded surface epithelium, etc. In such 
cases, cutting deeper level sections or obtaining 
additional biopsies may solve the diagnostic 
dilemma.

A useful rule in such a situation is to describe 
the reason for the diagnosis of “indefinite for 
neoplasia” and the degree of concern. This 
approach is valuable for clinical management.

Correlation with the endoscopic appearance 
and review of previous biopsies (if any) and a 
dialogue with the clinician can reveal important 
information such as medication history may 
resolve the uncertainty to a great extent (Fig. 
4.31). Other clinical information such as past 
medication history may facilitate further follow-
 up and investigations.

 Epithelial Pattern (Glandular 
Proliferations) with Stromal 
Invasion (“Invasive Pattern”)

This pattern signifies invasive carcinoma 
acknowledging the criteria used by Japanese 
pathologists described above. This category 
includes adenocarcinoma, excluding intraepithe-
lial adenocarcinoma in Japanese criteria and in 
situ signet ring cell carcinoma.

In addition to cytoarchitectural disturbances 
described above, features of stromal invasion are 
present represented by single-cell/small cluster 
infiltration, angulated/abortive glands, sheetlike 
growth, never-ending/anastomosing gland pat-
tern, highly complex cribriform arrangement of 
glands and stromal desmoplasia. Again, there are 
similarities to adenocarcinomas in Barrett’s set-
ting (Chap. 3) (Box 5.4).

Although many schemes have been proposed 
for gastric cancer classification, two major classi-
fication schemes internationally used in pathol-
ogy practice are WHO classification and Laurén 

Box 5.4 Invasive Patterns in Gastric 
Adenocarcinoma
Recognition of the wide morphologic spec-
trum (sub-patterns) within the established 
histological types is important not to miss 
early GAC in a biopsy.

• Tubular, papillary, mucinous, poorly 
cohesive, and mixed (five main WHO 
histologic types)

• Sub-patterns/types
 – “Very well-differentiated adenocar-

cinoma” pattern (WHO tubular)
 – Micropapillary
 – Mixed neuroendocrine carcinomas 

(MANEC/MiNEN)
 – AFP-positive adenocarcinoma
 – EBV-positive adenocarcinoma
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classification (Table 5.2) [13, 15]. The WHO clas-
sification system recognises five main histologi-
cal types, namely, tubular adenocarcinoma, 
papillary adenocarcinoma, mucinous adenocarci-
noma, poorly cohesive carcinoma (including sig-
net ring cell carcinoma and other variants) and 
mixed carcinoma. A molecular classification of 
GAC with four molecular subtypes has been pro-
posed recently. They are EBV-positive, 
microsatellite- unstable (MSI), genomically stable 

tumours and tumours with chromosomal insta-
bility (CIN)

However, gastric adenocarcinoma is charac-
terised by a wide morphologic spectrum with 
respect to cellular differentiation, architecture 
and growth pattern and shows heterogeneity 
(Fig. 5.12). Thus, it is important to recognise 
these sub-patterns within the spectrum of the 
invasive pattern in an endoscopic biopsy to 
accurately diagnose early gastric carcinoma.

 Tubular Pattern

Tubular adenocarcinoma is composed of irregu-
larly distended, fused or branching tubules of 
various sizes, often with intraluminal mucin or 
debris (Fig. 5.13). Acinar structures or cribriform 
pattern may also be present. Tumour with solid 
pattern is considered as a poorly differentiated 
form of this type. Of note, rare cases of tubular 
adenocarcinoma have minimal architectural 

a

b c

Fig. 5.12 Case 3: Heterogeneity of gastric carcinoma. 
(a) Endoscopic resection was performed for an elevated 
lesion of the stomach. (b) Peripheral area of the lesion 
is composed of low-grade intestinal-type dysplasia 
(smaller square of A). (c) At the centre (larger square of 

A), submucosal invasive adenocarcinoma is noted. It is 
important to know that gastric neoplasm often shows 
heterogeneity within a lesion like this case and to take 
multiple biopsies if the endoscopic appearance is 
heterogeneous

Table 5.2 Classification of gastric adenocarcinoma

Laurén classification Intestinal
Diffuse
Mixed
Indeterminate

WHO classification Tubular
Papillary
Mucinous
Poorly cohesive
Mixed
Other rare variants

WHO World Health Organization
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abnormality as well as subtle cytological atypia, 
for which a term “very well-differentiated adeno-
carcinoma” may be used.

 Papillary Pattern

Papillary adenocarcinoma is characterised by 
epithelial fingerlike projections with central 
fibrovascular cores (Fig.  5.14a). Some tumours 
show tubulopapillary architectures. Micropapillary 
pattern can be present in a rare tumour 
(Fig. 5.14b) [16].

Fig. 5.13 Tubular adenocarcinoma

a

b

Fig. 5.14 (a) Papillary 
adenocarcinoma. (b) 
Adenocarcinoma 
showing micropapillary 
pattern
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 Mucinous Pattern

Mucinous adenocarcinoma is characterised by 
extracellular mucinous pools, which constitute at 
least 50% of tumour volume. The tumour cells 
form glandular structures, irregular cell clusters 
or scattered signet ring cells floating in the mucin 
pools (Fig. 5.15).

 Poorly Cohesive Pattern

Poorly cohesive carcinoma includes signet ring 
cell carcinoma and other variants and is often 
composed of a mixture of both of them. Signet 
ring cell is characterised by abundant mucin- 
filled cytoplasm and eccentrically placed 

nucleus (Fig. 5.16a). Poorly cohesive non-sig-
net ring carcinoma cells are those that morpho-

Fig. 5.15 Mucinous adenocarcinoma

a b

c d

Fig. 5.16 Poorly cohesive carcinoma. (a) Signet ring cell 
carcinoma. (b) Non-signet ring cell-type poorly cohesive 
carcinoma. (c) Xanthoma cells—mimic of signet ring 

cells. (d) Russel body gastritis—mimic of signet ring 
cells. (e) Capillary filled with plasma—mimic of signet 
ring cells
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logically resemble histiocytes, lymphocytes, 
plasma cells and even spindle fibroblast-like 
cells. Those tumour cells can form irregular 
micro-trabeculae or lacelike abortive glands. 
This type of tumour is often accompanied by 
marked stromal desmoplasia in the submucosal 
or deeper invasive area, whereas intramucosal 
component consists of dense aggregation of 
signet ring cells with minimal stromal change 
(Fig.  5.16b). Histiocytes, xanthoma cells 
(Fig.  5.16c), plasma cells with abundant 
brightly eosinophilic cytoplasm of plasma cells 
in Russell body gastritis (Fig. 5.16d) and small 
dilated vessels filled with eosinophilic plasma 
constituents (Fig. 5.16e) may mimic signet ring 
cells in small biopsies raising concern.

 Mixed Pattern

In the Laurén classification, tumours are classi-
fied into intestinal and diffuse types. Intestinal 
type essentially corresponds to tubular and 
papillary adenocarcinoma in WHO scheme, 
whereas diffuse type falls into the poorly cohe-
sive carcinoma category. Tumours containing 
both of intestinal and diffuse components are 

termed mixed type. Undifferentiated tumours 
are classified as indeterminate.

 “Invasive Epithelial Pattern”: Others

Other patterns include EBV-positive adenocarci-
noma, AFP-producing carcinoma, rarer sub- 
patterns of well-differentiated adenocarcinoma 
and those with the neuroendocrine sub-pattern.

AFP-producing carcinoma is characterised by 
the AFP expression by neoplastic cells, which is 
usually demonstrated by positive AFP immunos-
taining or increased serum AFP level. 
Histologically, AFP-producing carcinoma has 
two major histological types: adenocarcinoma 
with enteroblastic differentiation, a tubular or 
papillary adenocarcinoma composed of colum-
nar neoplastic cells with glycogen-rich clear 
cytoplasm resembling foetal gut epithelium at 
early gestation (Fig. 5.17a), and hepatoid adeno-
carcinoma, which consists of polygonal eosino-
philic neoplastic cells similar to hepatocellular 
carcinoma (Fig.  5.17b). Yolk-sac tumour-like 
carcinoma can be less frequently noted in a com-
ponent of AFP- producing carcinoma. It may be 
important to recognise this entity because it is 
associated with highly aggressive phenotype 
with frequent liver metastasis and serum AFP 
levels can be used as a sensitive tumour marker.

EBV-positive adenocarcinoma is a carcinoma 
with EBV positivity in almost all neoplastic cells. 
This tumour has distinct clinicopathological and 
molecular features, which reflect peculiar viral 
carcinogenesis [17, 18]. The presence of EBV in 
tumour cells is confirmed by in situ hybridisation 
targeting an EBV-encoded small RNA (EBER-
ISH), whereas immunohistochemistry of LMP1 or 
EBNA2 is always negative in this tumour. 
 EBV- positive adenocarcinoma typically shows a 
pushing tumour border and is usually composed of 
moderately to poorly differentiated tubular 

e

Fig. 5.16 (continued) 

5 Stomach: Neoplastic Patterns and Mimics



172

adenocarcinoma accompanied by lymphoid 
stroma (Fig.  5.18). Cases with prominent lym-
phoid infiltrates are called “gastric carcinoma with 
lymphoid stroma” (also reported as “lymphoepi-
thelioma-like carcinoma”). More than 80% of gas-

tric carcinomas with lymphoid stroma are EBV 
positive. Clinical features of EBV-positive gastric 
cancer include male predominance, a proximal 
location, low rate of nodal metastasis in early can-
cer and a relatively favourable prognosis.

a

b

Fig. 5.17 AFP- 
producing 
adenocarcinoma. 
(a) Adenocarcinoma 
with enteroblastic 
differentiation. 
(b) Hepatoid 
adenocarcinoma
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Cases with very rare histological types, such as 
adenosquamous/squamous cell carcinoma, yolk-
sac tumour-like carcinoma, choriocarcinoma, car-
cinosarcoma, malignant undifferentiated/rhabdoid 
carcinoma, mucoepidermoid carcinoma, parietal 
cell carcinoma,  pancreatic- type acinar/mixed aci-
nar and endocrine carcinoma, and gastroblastoma 
have been reported.

 Rare Differentiated Patterns of GAC

In general, because most gastric carcinomas 
have significant architectural abnormality and 
cytological atypia as well as invasive features, a 
diagnosis of adenocarcinoma is straightforward 
in adequate biopsies. Exceptionally, rare gastric 
adenocarcinomas show minimal cytological 
and/or architectural abnormalities even though 
they are clearly invasive (Figs.  5.19a, b and 

5.20). Biopsy diagnosis for such a lesion is often 
difficult and can be misinterpreted. In addition, 
metastatic carcinoma needs to be considered in 
the differential diagnoses.

Gastric adenocarcinoma with low-grade 
atypia include a several subtypes, including very 
well-differentiated adenocarcinoma of intestinal 
type which resembles intestinal metaplasia and 
that of gastric type mimicking foveolar epithe-
lium (Fig. 5.19a, b) [19]. These lesions are rare 
and exhibit minimal cytological atypia, and 
therefore recognising architectural abnormali-
ties is important for a diagnosis. Characteristic 
architectural features of gastric adenocarcinoma 
with low- grade atypia include pit and glandular 
anastomosis, spiky glands, distended glands, 
discohesive cells, abortive glands and budding. 
A subset of this tumour may transform into 
poorly cohesive carcinoma and behave aggres-
sively (Fig. 5.19c).

Fig. 5.18 EBV- 
associated 
adenocarcinoma. 
Abundant lymphocytes 
infiltrate in poorly 
differentiated 
adenocarcinoma. EBV 
infection is 
demonstrated by 
EBER-ISH (inset)
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a

b

c

Fig. 5.19 Very 
well-differentiated 
adenocarcinoma. (a) 
Very well-differentiated 
adenocarcinoma of 
intestinal type closely 
mimicking intestinal 
metaplasia. Cellular 
atypia is minimal, but 
neoplastic glands show 
characteristic “hand-in- 
hand”-type anastomoses. 
(b) Very well- 
differentiated 
adenocarcinoma of 
gastric type resembling 
hyperplastic foveolar 
epithelium. (c) Very 
well-differentiated 
adenocarcinoma of 
gastric type with 
transformation into 
signet ring cell 
carcinoma
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 Neuroendocrine Pattern

The characteristic pattern consists of relatively 
uniform round cells with variable amounts of 
eosinophilic cytoplasm and central nuclei with 
granular, speckled (“salt and pepper”) chroma-
tin (Figs. 5.21 and 5.22a, b). Nucleoli are incon-
spicuous. Well-differentiated neuroendocrine 
neoplasms (NENs) or neuroendocrine carcino-
mas (NECs) uncommonly may present with the 
“epithelial pattern” especially those exhibiting 
pseudo glandular formations. Additional sub-
patterns of insular (nested), trabecular and solid 
patterns are often noted. As neuroendocrine 
neoplasm often show the epithelial pattern in 
endoscopic biopsies, they can be mistaken for 

GAC.  The cells may appear blue or pink and 
also show other cellular patterns in an endo-
scopic biopsy (see Table  5.4). In general, the 
neuroendocrine nature is appreciated on H&E 
sections and confirmed by neuroendocrine 
markers.

Neuroendocrine carcinoma (NECs), in partic-
ular poorly differentiated tumours, may show the 
epithelial pattern but with more cytological vari-
ability, nuclear hyperchromasia, frequent mitoses 
and prominent nucleoli together with necrosis 
and may be of small-cell (Fig. 5.22c) or large-cell 
type (Fig. 5.22d). Cytological features of small- 
cell type include a small size, a round-to-fusiform 
shape, scant cytoplasm, finely granular nuclear 
chromatin, absent or inconspicuous nucleoli and 
a high mitotic ratio (>20 mitoses per 10 HPF). 

a

c d

b

Fig. 5.20 Case 4: Very well-differentiated adenocarci-
noma. (a) This biopsy is from a slightly elevated lesion 
measuring 2 cm in size. This looks like a reactive gas-
tropathy with mild architectural disarray. It may be 
very difficult to make a diagnosis of cancer for this 
biopsy. (b) This lesion is actually an advanced cancer 

invading into the muscularis propria composed of very 
well-differentiated adenocarcinoma of intestinal type. 
(c) Neoplastic glands show mild distortion and mild 
nuclear enlargement. (d) The deeply invasive area also 
consists of glandular proliferation with minimal cyto-
logical atypia
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a c

b

Fig. 5.21 Case 5: Well-differentiated (WHO Grade 1) neu-
roendocrine neoplasm in the setting of AIG (Type 1). A 
72-year-old man referred for evaluation of macrocytic anae-
mia with B12 deficiency. Gastroscopy revealed atrophic 
appearing corpus gastric mucosa with antral sparing suggest-

ing likely autoimmune atrophic gastritis. In addition to this, 
there was a 9  mm nodule noted on the mid- gastric body 
greater curve (a, b featuring retroflexion view). The nodule 
was resected and sent for histopathology. Diagnosis was a 
well-differentiated (Grade 1) neuroendocrine neoplasm (c)

a b

Fig. 5.22 (a) Neuroendocrine neoplasm—associated with AIG. (b) Neuroendocrine neoplasm—sporadic. (c) 
Neuroendocrine carcinoma—small-cell type. (d) Neuroendocrine carcinoma—large-cell type
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Large-cell type shows more vesicular nuclei with 
more prominent nucleoli as well as larger cell 
size and lower nuclear-cytoplasmic ratios than 
small-cell type. The cells are usually positive for 
neuroendocrine markers but may be patchy.

A tumour with both neuroendocrine carci-
noma and adenocarcinoma components (with 
each component exceeding 30%) is referred to as 
a “mixed adenoneuroendocrine carcinoma”, 

MANEC, now called MiNEN in the new WHO 
2017 endocrine tumour classification.

 Confirmation of Neuroendocrine Nature

The most useful confirmative immunostains 
include chromogranin, synaptophysin and CD56 
although routine immunohistochemical stains 

c d

Fig. 5.22 (continued) 

Table 5.3 Differential diagnoses and diagnostic markers of tumours with spindle cell pattern

Cell of origin Diagnosis Markers
Interstitial cells 
of Cajal

GIST c-Kit, DOG1, CD34

 Smooth muscle Leiomyoma, leiomyosarcoma Smooth muscle actin, caldesmon, Desmin
 Neural Schwannoma, neurofibroma, perineurioma, 

granular cell tumour, MPNST
Gangliocytic paraganglioma, ganglioneuroma/
ganglioneuromatosis

S100, EMA (perineural), synaptophysin 
(ganglion cell)

Fibroblastic/
myofibroblastic

Inflammatory fibroid polyp CD34, smooth muscle actin, fascin
 Solitary fibrous tumour CD34, STAT6
Inflammatory myofibroblastic tumour ALK, smooth muscle actin
Fibromatosis (desmoid tumour) Beta-catenin (nuclear staining)
Plexiform fibromyxoma Smooth muscle actin

Vascular Angiosarcoma CD31, CD34
Kaposi sarcoma HHV8, CD31, CD34
Glomus tumour Smooth muscle actin

Adipose Dedifferentiated liposarcoma MDM2, CDK4, p16, MDM2 amplification
Epithelial Sarcomatoid carcinoma Cytokeratin
Unknown Synovial sarcoma EMA, cytokeratin, SS18-SSX1/2 fusion

Clear cell sarcoma S100, EWSR1-ATF1/CREB1 fusion
Metastasis Sarcoma, melanoma, sarcomatoid carcinoma

GIST gastrointestinal stromal tumours
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may not be necessary to identify the neuroendo-
crine pattern but are used for confirmation in par-
ticular in NECs and mixed neoplasms. 
Immunostains for neuropeptide hormones are not 
routinely performed.

 Grading of NENs

Once a diagnosis of a neuroendocrine neoplasm or 
neuroendocrine carcinoma is confirmed, mitotic 
count and proliferation index (PI) determined 
nuclear staining by Ki-67 immunohistochemistry 
are performed. Manual counting (2000 cells per 
ENETS), “eyeballed” estimate and digital image 
analysis are methods used for assessment of pro-
liferation index. Readers are advised to refer to 
texts that would detail recommendations and dis-
cuss controversies of grading criteria of NENs. In 
spite of heterogeneity reported in NENs and 
NECs, grading of NENs/NECs should be per-
formed on endoscopic biopsies. This is important 
for therapeutic decisions in patients with inopera-
ble and/or high-grade NENs and NECs in which 
the only diagnostic material available may be 
endoscopic biopsies. NECs by definition are high 
grade and proliferation index is often irrelevant.

An endoscopic biopsy report of a confirmed 
neuroendocrine neoplasm/carcinoma should 
include any relevant associated pathology such as 
autoimmune gastritis considering the clinical set-
ting in view of their tendency for recurrences yet 
good prognosis. A common pitfall is crushed neu-
roendocrine cells in small biopsies that could be 
easily missed especially those found in random 
endoscopic biopsies. A comment on the margin 
status may be required for those tumours that pres-
ent as small polyps and subject to polypectomy.

Gastric NENs are of three types with impor-
tant prognostic and clinical differences. Type I 
tumours arise in the setting of autoimmune gas-
tritis (70–80%). Type II tumours are associated 
with MEN1-Zollinger-Ellison syndrome and 
account for 5–10% of NENs. Type III tumours 
are sporadic, are nearly always solitary and are 
generally aggressive (Fig. 5.22b). Type 1 tumours 
(Fig.  5.22a) show indolent behaviour, whereas 
the biology of type II tumours is intermediate.

In the stomach if the tumour is confined to the 
mucosa measuring more than 500 μm (0.5 mm) 
or invades the submucosa, the lesion is consid-
ered NEN. The WHO defined these nodules that 
are < 0.5mm (500μm) as micro carcinoids. The 
lesions measuring 150–500 μm are termed neuro-
endocrine dysplasia. Those <150 μm are classi-
fied as hyperplasia. However, the size may be an 
arbitrary criterion and inadequate to determine 
the clinical significance.

Long-standing hypergastrinaemia is consis-
tently associated with endocrine cell 
(enterochromaffin- like cells) hyperplasia. 
Corpus predominant chronic AIG is the most 
common cause. Less commonly AIG may 
supervene over chronic Helicobacter pylori 
gastritis. In a minority of cases, corpus predom-
inant Helicobacter pylori gastritis may be 
responsible. Less commonly unrelated causes 
may be responsible for ECL oncogenesis (i.e. 
MEN syndrome) [20–27].

 Non-epithelial Pattern

This category includes many neoplastic enti-
ties common to the entire GI tract, and a gen-
eral introduction is given in Chap. 2. On the 
basis of morphologic pattern, non-epithelial 
patterns in a gastric mucosa biopsy are with 
diffuse round cell (or epithelioid-like) pattern 
(Table  5.4), spindle cell pattern (Table  5.3) 
and an admixture, biphasic pattern (Table 5.5). 
Epithelial tumours when differentiated may 
assume a diffuse architectural pattern with 
sparse or no glandular  differentiation. When 
rounded epithelioid growth patterns are noted, 
non-glandular epithelial neoplasms, in partic-
ular squamous cell and neuroendocrine neo-
plasm, as well as lymphoma, melanoma and 
epithelioid mesenchymal tumours should be 
considered. Dominant cytoplasmic tinctorial 
quality (blue cell, pink cell or clear cell) on 
the H&E stain can give a clue to the diagnosis. 
Tumours that develop specifically in the stom-
ach include plexiform fibromyxoma and gas-
troblastoma, a diagnosis unlikely to be made 
in a gastric biopsy.
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 Diffuse Round Cell Pattern

The most common neoplasm that presents with 
“diffuse round small blue cell pattern” in a gastric 
biopsy is MALT lymphoma characterised by a 
monotonous infiltrate of monocytoid B cells that 
expand and replace the normal structures of the 
lamina propria (Fig. 5.23a). Infiltration of the gas-
tric glands by neoplastic lymphoid cells in the 
form of lymphoepithelial lesions is a characteristic 
feature. Presence of larger blue cells should raise 
the possibility of transformation to diffuse large 

Table 5.4 Differential diagnoses and diagnostic markers of tumours with diffuse round cell (or epithelioid-like) 
pattern

Diagnosis Markers
 Blue cells Lymphoma LCA (CD45)
 (Small round 
cell tumours)

Plasma cell tumours CD138, light chain

Leukaemia MPO, CD34
Less differentiated gastric adenocarcinoma AE1/AE3
Neuroendocrine neoplasm Chromogranin A, synaptophysin, CD56
Mastocytosis CD117, CD25
Sarcoma, e.g. Ewing’s/PNET CD99 (membranous), EWSR1-FLI-1/ERG fusion
Melanoma S100, HMB45, MelanA/MART-1
Metastasis, e.g. breast lobular carcinoma ER, PgR, GCDFP-15

 Pink cells GIST CD117, DOG1, CD34
Histiocytic tumours CD68
Glomus tumour SMA
Granular cell tumour S-100, SOX10
Langerhans cell histiocytosis CD1a
Epithelioid smooth muscle tumour SMA, desmin, H-caldesmon
Melanoma S100, HMB45, MelanA/MART-1
Metastasis, e.g. hepatocellular carcinoma Glypican-3, Hep Par-1, AFP, arginase

 Clear cells GIST CD117, DOG1, CD34
Histiocytic lesions (xanthoma) CD68
Lymphoma LCA
Carcinoma AE1/AE3
Neuroendocrine neoplasm, clear cell type Chromogranin A, synaptophysin, CD56
Mastocytosis CD117, CD25
Langerhans cell histiocytosis S-100, CD1a
Clear cell sarcoma S100, HMB45, MelanA/MART-1,

EWSR1-CREB1 fusion
PEComa HMB45, MelanA/MART-1
Epithelioid smooth muscle tumour SMA, desmin, H-caldesmon
Metastasis, e.g. clear cell renal cell 
carcinoma

CD10, vimentin, RCC, PAX8

GIST gastrointestinal stromal tumours

Table 5.5 Differential diagnoses and diagnostic markers 
of tumour with biphasic pattern—glandular and stromal 
proliferation

Diagnosis Markers
Carcinosarcoma AE1/AE3, EMA
Synovial 
sarcoma

AE1/AE3, EMA, TLE1, SS18- 
SSX1/2 fusion

Endometriosis ER, PgR
Mesothelioma calretinin, WT-1, D2-40
Teratoma
Gastroblastoma GLI1 (IHC) and MALAT1-GLI1

5 Stomach: Neoplastic Patterns and Mimics



180

B-cell lymphoma. Genuine diffuse large B-cell 
lymphomas (DLBCL) show large blue cell pattern 
(Fig.  5.23b) and are more likely to present with 
macroscopic lesions compared MALT lympho-
mas that often present in mucosal biopsies. Florid 
H. pylori gastritis with a diffuse lymphoplasma-
cytic infiltrate can be alarming. In fact, distinction 
may be very difficult. B-cell clonality studies by 
advanced polymerase chain reaction technology 
(using Wotherspoon criteria) may be helpful in the 
distinction. Other neoplasms that may present as 
small round blue pattern are listed in Table 5.4.

The stomach is one of the most common 
sites of gastrointestinal MALT lymphomas. 
Approximately 50% of MALT lymphomas occur 
in the GI tract, and about 85% of these occur in 
the stomach. Around 50% of gastric lymphomas 
are MALT lymphomas. Helicobacter pylori is 
the major cause of gastric MALT lymphoma and 
is present in 75–90% of cases. Eradication of H. 
pylori with antibiotics results in complete histo-
logical remission in about 70% cases. Histological 
response can be scored on endoscopic biopsies 
according to GELA recommendations.

Eradication of H. pylori with antibiotics 
induces complete histological remission in about 
70% of gastric MALT lymphoma (GML) cases, 
and time to achieve remission may last up to 
24 months [28–30].

 Blue Cell Pattern

Blue cell pattern in a gastric biopsy can mimic 
a lymphoma. Lymphomatoid gastropathy (or 

NK-cell enteropathy) is a rare NK-cell prolif-
eration in the gastrointestinal mucosa [31, 32]. 
This is essentially a benign lesion and usually 
self-limited disease, but unfortunately overdi-
agnoses and overtreatment frequently occur 
because of its close resemblance to malignant 
lymphoma. Endoscopically, lymphomatoid 
gastropathy shows slightly elevated haemor-
rhagic appearance and is always small (around 
1  cm) and localised or has multiple lesions. 
Mucosal biopsy shows expansion of the lamina 
propria by confluent infiltrates of medium to 
large-sized atypical lymphoid cells with abun-
dant clear or slightly eosinophilic cytoplasm 
(Fig.  5.24a, b). Mitoses or apoptosis are not 
prominent. Characteristically, eosinophilic 
granules are often observed in the cytoplasm 
(Fig.  5.24b). In immunohistochemistry, lym-
phomatoid gastropathy shows NK-cell pheno-
type, i.e. cytoplasmic CD3+, CD7+, CD56+, 
and cytotoxic molecules +. T-cell markers (sur-
face CD3, CD4, CD5, TCRαβ), B-cell markers 
(CD20) and EBV infection (EBER-ISH) are 
negative. Ki-67 positive ratio is about 10–30%.

 Spindle Cell Pattern

Spindle cell pattern in a gastric biopsy is charac-
teristic of gastrointestinal stromal tumour 
(GIST) although rare epithelial tumour cells 
may be spindle-shaped, such as poorly differen-
tiated carcinoma and sarcomatoid carcinoma (or 
sarcomatous component of carcinosarcoma). 
The vast majority of mesenchymal tumours 

a b

Fig. 5.23 (a) MALT lymphoma. (b) Diffuse large B-cell lymphoma
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within the GI tract are GIST, and in this section 
the major emphasis is on this neoplasm. GISTs 
must be distinguished from other spindle cell 
proliferations in the GI tract (Table  5.3) 
(Fig. 5.25a, b).

Many have overlapping histologic features, 
and their accurate diagnosis can be challenging 
in the setting of limited endoscopic biopsy 
material. Because most of these lesions develop 
as a submucosal mass, mucosal biopsy often 
fails to obtain tissues sufficient for a diagnosis, 
although several approaches such as boring 
biopsy (tunnel biopsy) and endoscopic ultra-
sound/fine-needle aspiration (EUS-FNA) biopsy 
are currently used. In this setting, a panel of 
immunohistochemistry (and molecular testing) 
is often needed to make a definitive diagnosis 
(Table 5.3). The histomorphology of GIST has a 
wide spectrum, but most GISTs show spindle 
cell tumours, and a minority (20–25%) has epi-
thelioid, mixed spindle and epithelioid or rarely 
pleomorphic histology. Spindle cell GISTs are 
composed of uniform elongated cells arranged 
in intersecting fascicles. Perinuclear vacuoles 
are frequently present in gastric GISTs 
(Fig.  5.25a). Nuclear palisading, resembling 
Antoni A areas of a schwannoma, is occasion-
ally encountered. The stroma may show myxoid 
change (Fig. 5.25c, d), hyalinisation or calcifi-
cation. Nearly one half of small intestinal GISTs 
contain oval or elongated eosinophilic aggre-
gates of extracellular collagen fibres, so- called 

skeinoid fibres. Epithelioid GISTs are charac-
terised by rounded cells arranged in nests or 
sheets, with variably eosinophilic to clear cyto-
plasm and vesicular nuclei (Fig.  5.25e). 
Pleomorphic morphology is unusual in GISTs 
but can be seen especially in a rare example of 
dedifferentiated GIST, in which a transition 
from a conventional KIT-positive spindle cell 
pattern to an anaplastic or pleomorphic mor-
phology with frequent loss of KIT immunoreac-
tivity is noted [33]. Tumour size and mitotic 
activity are key parameters in assessing the bio-
logic potential and should be reported when 
enough tissue samples are biopsied [34]. In 
immunohistochemistry, the key feature of GIST 
is positivity for the Kit (CD117; Fig. 5.25f); it is 
expressed in more than 95% of GISTs. DOG1 
antibody is an equally sensitive and specific 
marker for GISTs (Fig.  5.25g). CD34 is also 
commonly expressed in about 70% of GISTs 
but less specific than Kit and DOG1. A minority 
of GISTs are variably positive for smooth mus-
cle actin (20–30%), S100 (5%) and keratin 
(CK18) or Desmin (1–2%). Since a subset of 
malignant melanomas express KIT, melanoma 
should be excluded by performing a panel of 
melanocytic markers in a case with significant 
atypia and mitotic activity. SDH-deficient 
GISTs, which especially include paediatric 
GISTs and those associated with Carney triad or 
Carney- Stratakis syndromes, are identified by 
immunohistochemical loss of SDHB.

a b

Fig. 5.24 Lymphomatoid gastropathy. (a) A biopsy 
shows diffuse cellular infiltration in the lamina propria 
with haemorrhage and erosion. (b) Medium-sized atypical 
lymphoid cells with abundant clear or slightly eosino-

philic cytoplasm diffusely infiltrate the lamina propria. 
Some of them have eosinophilic granules in their cyto-
plasm (arrow). These atypical lymphoid cells are positive 
for CD56 immunostaining (inset)
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a b

c
d

e

g

f

Fig. 5.25 Gastrointestinal stromal tumour (GIST). (a) 
Tissue sample of this gastric submucosal tumour was taken 
by endoscopic ultrasound-guided fine-needle aspiration. 
Tumour is a spindle cell GIST composed of uniform spin-
dle cells with perinuclear vacuoles and nuclear palisading. 

(b) Endoscopic biopsy of a GIST. (c, d). Spidle and myx-
oid areas (highlighted in b in high power) (e) Epithelioid 
GIST composed of epithelioid cells with moderate nuclear 
pleomorphism. (f) CD117 and (g) DOG-1 stain with 
immunohistochemistry in case shown in (b)
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 Metastatic Patterns

The characteristic metastatic pattern is submuco-
sal tumour-like appearance, lack of intraepithe-
lial neoplastic component (i.e. precursor lesion of 
dysplasia/adenoma), distribution predominantly 
involving deep mucosal or submucosal layer 
rather than mucosal surface and invasion between 
non-neoplastic glands, although none of them are 
specific to metastatic diseases.

A diagnosis of metastatic carcinoma is usually 
established by confirming the morphologic simi-
larity between the gastric biopsy and the primary 
tumour. Even if the histology of primary tumour 
is not available for review, the diagnosis is often 
possible based on the characteristic morphology 
and immunophenotype specific to tumours of 
each primary site. When the presence of extra- 
gastric lesion or past medical history of cancer is 
not recognised clinically, the diagnosis can be 
challenging. Common primary sites developing 
gastric metastases include lung cancer, breast 
cancer, oesophageal cancer and malignant mela-
noma. Table  5.6 summarises markers of these 
tumours that are useful for differential diagnosis. 
Other primary tumours from the kidney, pan-
creas, testis, cervix, colon, liver, etc. have been 
reported as well. Notably, stomach metastasis 
from the breast lobular carcinoma may mimic 
primary poorly cohesive carcinoma histologi-
cally and endoscopically, because it may show 
morphology of signet ring cell carcinoma and 
extensive infiltration involving stomach wall sim-
ilar to scirrhous-type gastric cancer (Fig. 5.26).

 HER2 (Human Epidermal Growth 
Factor Receptor 2) and Gastric 
Carcinomas

Recent advances in targeted therapy have identi-
fied HER2 as an important target for anticancer 
therapy of gastric and gastroesophageal junctional 
adenocarcinomas. The ToGA study showed clini-

Table 5.6 Immunohistochemical markers useful for dif-
ferentiating gastric primary from metastasis

Primary sites Markers
Lung 
adenocarcinoma

TTF-1, napsin A

Breast cancer Oestrogen receptor, progesterone 
receptor, GCDFP-15, 
mammaglobin, GATA-3

Squamous cell 
carcinoma

p40, p63, CK5/6

Malignant 
melanoma

S100, HMB45, MelanA/MART1

a

b

Fig. 5.26 Metastatic lobular carcinoma of the breast. (a) 
This patient has a past medical history of breast cancer 
5 years ago. Upper endoscopic examination shows diffuse 
mucosal erythema and thickened folds, worrisome feature 
for scirrhous carcinoma. (b) Mucosal biopsy shows 
diffuse infiltration of discohesive neoplastic cells, con-
sistent with primary diffuse-type gastric cancer. 
Immunohistochemistry of oestrogen receptor was per-
formed to rule out metastatic breast cancer and revealed 
the neoplastic cells were diffusely positive. This is a typi-
cal example of metastatic lobular carcinoma of the breast. 
It is important to know that metastatic lobular carcinoma 
often mimics poorly cohesive carcinoma endoscopically 
and histologically

5 Stomach: Neoplastic Patterns and Mimics



184

cally and statistically significant benefit in 
response rates, median progression-free survival 
and overall survival with the addition of the anti- 
HER2 biological agent, trastuzumab, to standard 
chemotherapeutic regimens in advanced and met-
astatic G/GOJ carcinoma [35, 36]. Amplification 
of the human epidermal growth factor receptor 2 
(HER2) gene resulting in overexpression of the 
protein products has been identified in 10–20% of 
G/GOJ carcinomas. The reported frequency of 
HER2 overexpression ranges from 8.2% to 53.4% 
in gastric carcinoma. Therefore, HER2 testing in 
G/GOJ carcinomas should be routinely performed 
to identify those who will benefit from trastu-
zumab-based therapy.

When a G/GOJ carcinoma is diagnosed in an 
endoscopic biopsy, there are a few important factors 
to consider with regard to routine HER2 testing.

 Selection of the Correct Patient 
for Targeted Therapy

HER2 positivity determines the eligibility for 
HER2 targeted therapy. HER2 status can be 
determined by estimation of protein expression 
by immunohistochemistry (IHC) or assessment 
of HER2 amplification by in situ hybridisation 
(ISH). Accurate testing is dependent on several 
pre-analytical and analytical factors including 
sample selection, laboratory techniques and 
accurate interpretation of HER2 test results.

 Material Suitable for Testing?

As most patients with G/GOJ carcinoma present 
with advanced disease, endoscopic biopsy may be 
the only material available for diagnosis and bio-
marker testing. Samples that could be tested are 
endoscopic biopsies, resection specimens and meta-
static tumours including cytology samples. 
Formalin-fixed paraffin-embedded tissue is ideal 
for HER2 testing by any method. Cold ischaemic 
time and duration of fixation are important pre- 
analytical issues that may influence test results. 
Archival material may be used for testing; however, 
freshly cut sections should be used for testing.

 Testing Methods Employed

Gene amplification is tested by in situ hybridisa-
tion (ISH) and protein expression by IHC meth-
ods. ISH can be performed by bright-field 
(chromogen (CISH) or silver (SISH)) and dark- 
field {fluorescence (FISH)} techniques. Bright- 
field method is preferred for HER2 testing.

 Who Should Be Interpreting 
and Reporting Results?

Interpretation of both IHC and ISH requires spe-
cific expertise on the subject. Centralised testing 
has shown to give more reliable testing. Ideally 
gastrointestinal pathologists who have been spe-
cially trained to deal with pre-analytical, analyti-
cal and post-analytical issues should be dealing 
with HER2 interpretation and reporting. It is of 
paramount importance that invasive carcinoma 
cells are assessed separating them from preinva-
sive lesions and indeed reactive epithelial and 
stromal cells. Diagnostic problems of invasive 
carcinoma, in particular signet ring cell and 
poorly cohesive carcinomas, and problems of dif-
ferentiating dysplasia, reactive changes and inva-
sion are discussed above. HER2 assessment is 
essentially a manual exercise that needs to be 
coupled with in-depth understanding of diagnos-
tic issues of endoscopic biopsies and knowledge 
of technical issues. The optimum number of 
tumour fragments for accurate result is 5 or more 
due to heterogeneity of HER2 expression in  
G/GOJ carcinomas.

Standardised reporting with documentation of 
specimen adequacy, methods employed, interpre-
tation and final test result are mandatory items.

 Testing Algorithm

Hoffman et al. validated IHC scoring for HER2 
protein expression before the landmark ToGA 
trial. Scoring criteria and adequacy criteria for 
biopsies (and resections) were recommended 
(Fig. 5.27). The main differences from assessing 
HER2/neu in breast cancer are that gastric cancers 
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often do not show complete membranous stain-
ing (i.e. staining is often basolateral) and that 
only five cells in a biopsy specimen are required 
to show immunoreactivity to be considered for a 
positive. Heterogeneity of the overexpression/
amplification of HER2 in gastric cancer is more 
prevalent up to 40% in GC. The recent ASCO/
CAP guidelines recommend ISH confirmation 
for IHC 2+ cases only. The cut-offs for HER2 
ISH positivity have been defined as ratio >2 or 
CN >6 even in the presence of a ratio. Others rec-

ommend ISH confirmation for IHC3+ cases to 
avoid false-positive results [37–44].
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Proximal Small Intestine: 
Inflammatory Patterns

Ian Brown

 Acute Inflammation  
(and/or Erosion)

 Peptic Duodenitis

Peptic duodenitis results from increased gastric 
acid exposure of the proximal duodenum. 
Typically only the duodenal cap region is 
affected. Predisposing factors include gastric 
Helicobacter infection, [1–3] excessive gastric 
acid production from a gastrin-producing tumour 
(Zollinger-Ellison syndrome) and chronic renal 
disease. Environmental influences that potentiate 
the injurious effect of gastric acid include medi-
cations, e.g. NSAIDs, cigarettes and alcohol.

Histologically there is variable degree of vil-
lous blunting, gastric antral metaplasia and acute 
inflammation in the lamina propria (Fig.  6.1) 
[1–3]. Erosion and ulceration may develop. 
Chronic inflammation increases over time. 
Secondary features include reactive cytological 
changes in the inflamed and regenerating epithe-
lium which may be mistaken for dysplasia, 
Helicobacter colonisation of the metaplastic 
gastric epithelium and Brunner’s gland hyper-
plasia producing nodularity of the mucosa.

The differential diagnoses are:

 1. NSAID enteropathy which has a relevant clini-
cal history and usually a conspicuous eosino-
phil infiltrate with lamina propria hyalinisation.
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 2. Peptic duodenitis-like pattern of coeliac dis-
ease. Associated intraepithelial lymphocytosis 
and the finding of villous blunting and inflam-
mation beyond the duodenal bulb are found in 
coeliac disease [4].

 3. Duodenal involvement by Crohn’s disease is 
more variable in intensity. Ulceration is often 
present and granulomas may be found [1–4].

 NSAID Enteropathy

NSAIDs cause injury of the small intestine medi-
ated by microvascular changes. In addition to 
acute inflammation and erosion, there may be 
diaphragm-like strictures [5–7].

Histologically, villous blunting, sometimes 
leading to a flat mucosa, is usual. Inflammation is 
usually mild, but conspicuous eosinophils may 
be seen. Erosion and gastric metaplasia of antral 
or pseudopyloric gland type occur with chronic 
injury. Sometimes prominent lipid-induced cyto-
plasmic vacuolation of the surface epithelium 
associated with epithelial serration occurs (see 
Fig.  6.2). Hyalinisation of the lamina propria 
may also be appreciated in some cases.

 Other Causes

The peptic duodenitis pattern of coeliac disease, 
sartan-induced enteropathy and Crohn’s disease 
are other common causes of acute inflammation 
and ulceration discussed below.

 Active Chronic Inflammation

 Crohn’s Disease

Crohn’s disease affects the duodenum in up to one 
third of the occasions that ileocolonic involve-
ment is encountered [7]. Mucosal biopsies display 
patchy variable intensity active chronic inflamma-
tion with architectural disturbance and pseudopy-
loric gland metaplasia. Ulceration is frequent, and 
granuloma formation is seen in about one quarter 
of biopsies. patchy mild intraepithelial lymphocy-
tosis may be seen (Box 6.1) [8, 9].

The differential diagnosis is:

 1. Medication injury—NSAID injury is devoid 
of granulomata and generally has less chronic 
inflammation. Eosinophils may be frequent. 

Box 6.1 Diagnostic Clues: Acute 
Inflammation ± Chronic Inflammation and 
Erosion
Peptic duodenitis—Antral metaplasia, 
Brunner’s gland hyperplasia

NSAID injury—Hyalinisation of the 
lamina propria, eosinophils

Autoimmune enteropathy—Prominent 
crypt apoptosis, other autoimmune conditions

Coeliac disease—Prominent intraepi-
thelial lymphocytosis

Crohn’s disease—Patchy inflammation, 
ulceration and granuloma formation

Sartan enteropathy—Prominent eosin-
ophils, intraepithelial lymphocytosis, 
sometimes subepithelial collagen

Fig. 6.1 Peptic duodenitis - surface antral metaplasia and 
lamina propria chronic inflammation

Fig. 6.2 NSAID enteropathy  - villous flattening, cyto-
plasmic vacuolation and eosinophil infiltration
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Sartan enteropathy usually is not associated 
with ulceration and granulomata. The inflam-
mation is more diffuse with prominent eosino-
phils. Subepithelial collagen deposition may 
be seen. Intraepithelial lymphocytosis is gen-
erally more than seen with Crohn’s disease.

 2. Severe peptic duodenitis.
 3. A diffuse pattern of active chronic duodenal 

inflammation may rarely follow colectomy for 
severe ulcerative pancolitis.

 4. Autoimmune enteropathy—the presence of 
crypt apoptosis, absence of ulceration and granu-
loma formation and history of other autoimmune 
conditions point to autoimmune enteropathy.

 Intraepithelial Lymphocytosis

This pattern is characterised by increased intraep-
ithelial T lymphocytes above the normal range. 
The upper limit of normal for the duodenum is 25 
IEL/100EC with 25–29 IEL/100EC regarded as a 
borderline abnormality and ≥30 IEL/100EC defi-
nitely abnormal [10–12]. A total count of ≥30 
IELs in a span of 20 enterocytes at the tip of 5 
randomly chosen villi is the best way to document 
subtle abnormality [10]. Intraepithelial lympho-
cytosis produces epithelial cell injury, and depend-
ing on the extent of this, there will be associated 
villous blunting. It is useful to consider this pat-
tern in terms of situations with no or minimal 
associated villous blunting and conditions associ-
ated with villous blunting or flat mucosa.

 Intraepithelial Lymphocytosis 
with Normal Villous Architecture 
(Lymphocytic Duodenitis, 
Lymphocytic Duodenosis) (Box 6.2)

This pattern is encountered in 1.3–6% of proximal 
small intestinal biopsies. Multiple conditions 
potentially cause this inflammatory pattern (see 
Box 6.2) [10–21]. Coeliac disease is responsible in 
between 9% and 30% of cases and typically dis-
plays villous tip predominance of the IEL infiltrate 
with reduction in IEL density from villous tip to  
base (“decrescendo sign”) (see Fig. 6.3). Although 

not a specific feature, if absent, coeliac disease is 
unlikely. Unfortunately, no specific morphological 
features allow separation of most of the causes of 
this pattern, and the histopathology report should 
reflect this. An example report is shown below:

The duodenal mucosa has normal villous architec-
ture and a preserved villous:crypt ratio. There is an 
increase of intraepithelial lymphocytes in the sur-
face villous epithelium.

Box 6.2 Intraepithelial Lymphocytosis with 
Normal Villous Architecture (Lymphocytic 
Duodenitis): Causes/Associations [10–21]
Common:

• Gluten sensitivity—including dermati-
tis herpetiformis, first-degree relatives 
of coeliac patients, and coeliac patients 
on GFD

• Infection—viral enteritis, Helicobacter 
pylori infection, Giardia, cryptospo-
ridia, tropical sprue, and HIV

• Drugs—NSAIDs, and sartan family 
medications

• Autoimmune disease—rheumatoid 
arthritis, systemic lupus erythematosus, 
Hashimoto thyroiditis, Graves’ disease, 
psoriasis, ankylosing spondylitis, type 1 
diabetes, and scleroderma

• Idiopathic (many meet clinical criteria 
for irritable bowel syndrome)

Uncommon:

• Non-gluten food hypersensitivity—
cereals, cow’s milk, soy products, fish, 
rice, and chicken

• Autoimmune enteropathy
• Immunodeficiency disorders—IgA defi-

ciency and common variable 
immunodeficiency

• Inflammatory bowel disease
• Lymphocytic and collagenous colitis
• Morbid obesity
• Bacterial overgrowth
• Secondary to local GIT inflammation

6 Proximal Small Intestine: Inflammatory Patterns
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Comment: This pattern of intraepithelial lympho-
cytosis with normal villous architecture is not spe-
cific. Approximately 10–30% of cases represent an 
early form of coeliac disease. Other causes include 
recent viral infection, concurrent autoimmune dis-
ease and NSAID effect.

 Intraepithelial Lymphocytosis 
with Villous Blunting (Box 6.3)
The cause and associations of this inflammatory 
pattern are listed in Box 6.3. Coeliac disease is the 
most common association and it needs to be con-
sidered in all the cases where this pattern is identi-
fied. The diagnosis of coeliac disease requires:
 1. A suggestive clinical history, although asymp-

tomatic and atypical presentations are com-
mon. The following clinical features are an 
indication to investigate for celiac disease:
• Persistent unexplained abdominal or gas-

trointestinal symptoms
• Faltering growth

• Prolonged fatigue
• Unexpected weight loss
• Severe or persistent mouth ulcers
• Unexplained iron, vitamin B12, or folate 

deficiency
• Type 1 diabetes, at diagnosis
• Autoimmune thyroid disease, at diagnosis
• Irritable bowel syndrome (in adults)
• First-degree relatives of people with coe-

liac disease.
 2. Positive coeliac serology (tissue transglutami-

nase and/or deamidated gliadin peptide). Note 
that not all coeliac disease cases have positive 
coeliac serology.

 3. Proximal small-intestinal inflammation with 
intraepithelial lymphocytosis.

 4. A histological improvement in the small-bowel 
inflammation on commencing a gluten-free diet.

5. Carriage of the HLADQ2 or 8 haplotypes in 
essentially all coeliac disease patients but also 
about one-third of the population of Western 
countries.
Points 3 and 4 are the most important in estab-

lishing a diagnosis of coeliac disease. The absence 
of points 2, 3, 4, and/or 5 is against a diagnosis of 
coeliac disease.

Box 6.3 Intraepithelial Lymphocytosis with 
Villous Blunting/Flat Mucosa: Causes/
Associations

Coeliac Disease (Majority of Cases)
Non-gluten food hypersensitivity (e.g. 

cereals, cow’s milk, soy products, fish, rice 
and chicken)

Infection, e.g. viral/bacterial enteritis, 
tropical sprue and HIV enteropathy

Bacterial overgrowth
Autoimmune enteropathy
Immunodeficiency disorders, e.g. IgA 

deficiency and CVID
Drugs (e.g. NSAIDs,  sartan family, 

methotrexate, immunomodulatory medica-
tions, idelalisib)

Inflammatory bowel disease
Collagenous sprue
Idiopathic

Fig. 6.3 Duodenal intraepithelial lymphocytosis with 
normal villous architecture—high power view

I. Brown
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 Coeliac Disease

Coeliac disease is a malabsorption disorder result-
ing from small intestinal epithelial injury induced 
by an immunological response to ingested glia-
din-rich gluten protein. Gliadins contain proline 
and glutamine amino acids with abundant sulfhy-
dryl groups that are deamidated by tissue trans-
glutaminase. Deamidated gliadin binds to 
HLA-specific receptors on antigen- presenting 
cells inducing both cell-mediated and humoral 
immune response. This immune response gener-
ated the anti tissue transglutaminase and anti 
diamidated gliadin antibodies that are the sero-
logical markers of coeliac disease. The endo-
scopic pattern is characterised by mucosal ridges 
(see Fig. 6.4). The earliest histological change is 
increased intraepithelial CD3/CD8 positive 
T  lymphocytes (≥30/HPF) [22, 23] which are 
associated with enterocyte apoptosis [22–24]. 
Plasma cells and lymphocytes infiltrate the lam-
ina propria (see Fig. 6.5). In some cases, eosino-
phils may be conspicuous, and occasionally, 
neutrophils are found in the lamina propria, sur-
face or crypt epithelium. Injured enterocytes may 
fail to adequately package and process absorbed 
lipid leading to cytoplasmic vacuolation (“lipid 
hang- up sign”) (Fig. 6.6) [25]. This should not be 
interpreted as representing collagenous sprue. As 
the villi shorten, goblet cells become less readily 
identified, particularly at the surface. Gastric 
metaplasia may be observed in up to two thirds of 
biopsies but is never as prominent as seen in pep-
tic duodenitis [23].

Fig. 6.4 The endoscopic pattern of coeliac disease is 
characterised by mucosal ridges

Fig. 6.5 Coeliac disease (×200)  - crypt elongation and 
villous blunting. Intraepithelial lymphocytosis and promi-
nent plasma cell rich lamina propria inflammation

Fig. 6.6 Coeliac disease - lipid retention in surface epi-
thelium. Slight thickening of the subepithelial collagen
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The extent of villous and crypt architectural 
abnormality has been used for two morpholog-
ical classification schemes—Marsh classifica-
tion (Table  6.1) and Corazza and Villanacci 
classification  (Table 6.2) [26]. Variability in 
the degree of injury between biopsy fragments 
and even within individual biopsy fragments 
occurs in up to 50% of coeliac disease biopsies 
(Box 6.4) [27, 28].

Positive Serology (tissue transglutaminase ± 
deamidated gliadin peptide), HLADQ status 
(must carry HLADQ2 or 8) and demonstration of 
a histological response to gluten-free diet remain 
the mainstays in separating coeliac disease from 
its histological mimics [22–29].

 Refractory Coeliac Disease

This is coeliac disease that either does not show 
improvement despite 6–12  months of a strict 

gluten- free diet or requires further intervention 
because of severe or deteriorating clinical 
symptoms [30]. Histologically, there is persist-
ing enteropathy with minimal or no improve-
ment in villous architecture, intraepithelial 
lymphocytosis or lamina propria inflammation. 
There may be subepithelial collagen deposition 
(collagenous sprue), a basal pattern of lympho-
cyte infiltration, crypt atrophy [31] and a reduc-
tion in Paneth cell numbers [32]. Refractory 
coeliac disease (RCD) is divided on the basis of 
IEL immunophenotype into type 1, normal 
immunophenotype, and type 2, aberrant IEL 
immunophenotype. Type 2 is at risk for devel-
opment of overt enteropathy-type T cell 
 lymphoma (ETTL). Distinction relies on immu-
nohistochemical and/or flow cytometric profil-
ing of the intraepithelial T cells by CD3 and 
CD8. Polymerase chain reaction (PCR) T cell 
receptor (TCR) clonality studies may also be 
performed but lack discriminatory value 
[33–36].

In type 1 RCD, the IEL phenotype is identi-
cal to usual coeliac disease with expression of 
surface CD3, CD7, CD8, CD103 and TCRβ on 
flow cytometry. Immunohistochemical expres-
sion of CD8 is identified in the majority of the 
CD3- positive IEL.  TCR gene rearrangement 
should be polyclonal, although, a dominant 
clone can occasionally produce a false mono-
clonal result.

Type 2 RCD (see Figs. 6.7, 6.8, and 6.9) is 
characterised by loss of multiple surface T cell 
markers including CD3, CD7 and CD8 on flow 
cytometry. CD103 and cytoplasmic CD3 (due 
to preservation of the immunoreactive epsilon 
component) are demonstrable by immunohis-
tochemistry. Loss of surface markers CD3, 
CD7 and CD8  in >20% of IEL by flow cyto-
metric analysis and immunohistochemical loss 
of CD8 in >50% of IEL are indicative of RCD2. 
Monoclonal TCR is consistently identified but 

Box 6.4 Histological Features of Coeliac 
Disease
• Intraepithelial lymphocytosis ≥30/100 

epithelial cells
• Villous blunting (variable)
• Lamina propria inflammation—plasma 

cell rich

Table 6.2 Villanacci-Corazza classification scheme

Type 
A

Infiltrative, non-atrophic; incorporating types 
1 and 2

Type 
B1

Atrophic with shortened but still detectable 
villi; incorporating types 3a and b

Type 
B2

Complete atrophy without detectable villi; 
corresponding to type 3c

Table 6.1 Modified Marsh classification scheme

0 1 2 3a 3b 3c
IEL <30 ≥30 ≥30 ≥30 ≥30 ≥30
Crypts Normal Normal Hypertrophic Hypertrophic Hypertrophic Hypertrophic
Villi Normal Normal Normal Atrophy + Atrophy ++ Absent

I. Brown



197

is of less help because of the occasional finding 
of a clonal T cell population in RCD1 
(Table 6.3).

Two other important causes for apparently 
refractory coeliac disease are:

 1. Patients are not taking a strict gluten-free 
diet.

 2. A coeliac disease-like enteropathy exists. This 
includes sartan enteropathy, collagenous sprue, 
autoimmune enteropathy, tropical sprue and 
immunodeficiency disorders, e.g. CVID, and 
Crohn’s disease.

 Sartan Enteropathy

Sartan family of angiotensin II receptor inhibi-
tors are used primarily in treatment of hyper-
tension and are therefore used mainly by an 
older population. They are now well recognised 
to induce gastrointestinal inflammation particu-
larly involving the small intestine. Olmesartan 
induced  injury is most common, because of 
particular pharmacokinetics of this medication, 
and therefore is  best characterised. Patients 
have typically been using this medication for at 
least 1  year  prior to onset of symptoms. The 
clinical onset of symptoms is often  quite dra-
matic with severe diarrhoea and weight loss. 
Histological features include villous blunting, 
mild intraepithelial  lymphocytosis and promi-
nent lamina propria inflammation which is 
often rich in eosinophils and often has neutro-
phils (see Fig.  6.10). Occasional findings 
include subepithelial collagen deposition and 
crypt apoptosis. Cessation of the medication 
usually leads to rapid clinical improvement and 
disappearance of histological changes  within 
several weeks [37].

Fig. 6.7 RCD2 H&E

Fig. 6.8 RCD2 CD3  stain highlighting intraepithelial 
T lymphocytes

Fig. 6.9 RCD2 CD8 stain  - reduced expression in 
intraepithelial T lymphocytes 

Table 6.3 Differentiation of RCD1 and RCD2

TCR rearrangement CD3/CD8 immunohistochemistry Flow cytometry
Coeliac disease Polyclonal Preserved CD8 expression No loss of surface T cell markers
RCD1 Polyclonal (usually) Preserved CD8 expression No loss of surface T cell markers
RCD 2 Monoclonal CD8 lost in >50% of CD3 positive 

IEL
Loss of surface CD3, CD7 and 
CD8 in >20% of IEL
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 Autoimmune Enteropathy

Autoimmune enteropathy represents mucosal 
injury induced by autoantibodies to mucosal 
epithelial cells, principally to the enterocytes, 
but sometimes Paneth cells and goblet cells. 
Most cases present in childhood; however, adult 
cases are increasingly recognised, and repre-
sent an acquired autoimmunity (e.g. thymoma 
 associated, immunomodulatory medication, 
CVID). [38, 39].

The precipitant for autoantibody develop-
ment is unknown in many cases. The disorder is 
a heterogeneous condition resulting from a vari-
ety of mechanisms of immune dysregulation 
leading to loss of self-tolerance and develop-
ment of autoantibodies. An example of this is 
seen in IPEX syndrome, an X-linked recessive 
disorder that is characterised by immune dys-
regulation, polyendocrinopathy and enteropathy 
in the affected infant males [40, 41]. Mutations 
in the FOXP3 gene result in reduced CD25+, 
CD4+ regulatory T cells allowing development 
of autoantibodies targeting self-antigens such as 
gut enterocytes.

Four main patterns of morphological abnor-
mality are recognised:

• Active chronic duodenitis (ACD): villous 
blunting, expansion of the lamina propria by 
mixed but predominantly mononuclear 
inflammation and neutrophilic cryptitis (with 
or without crypt abscesses), with or without 

increased apoptosis in crypt epithelium. 
Crypt architectural disturbance is often pres-
ent and pseudopyloric gland metaplasia may 
be seen.

• Coeliac disease-like (CD-like): villous blunt-
ing and an increase in intraepithelial lympho-
cytes in surface epithelium (>= 30 IELs/100 
enterocytes). Crypt epithelial apoptosis is 
present but typically inconspicuous. In con-
trast to coeliac disease, the γσ TCR density is 
not increased.

• Graft-versus-host disease-like (GvHD-like): 
increased apoptosis in crypt epithelium with 
or without crypt dropout, with minimal 
inflammation.

• Mixed/no predominant pattern: admixture of 
≥2 patterns or insufficient features to qualify 
for any the above 3 patterns (see Fig. 6.11).

Circulating autoantibodies against entero-
cytes, goblet cells and/or Paneth cells are often 
detected, but are not specific to AIE as they can 
develop in other chronic inflammatory gut disor-
ders, such as inflammatory bowel disease. 
Indirect immunofluorescence can confirm the 
diagnosis, but is rarely needed.

In contrast to coeliac disease, the presence of 
basal crypt apoptosis or the absence/reduced den-
sity of one cell type are important pointers to 
AIE.  Coeliac serology (elevated TTG) is typi-
cally negative. HLADQ2/8 haplotype will help 
exclude coeliac disease if absent.

Fig. 6.11 Autoimmune enteropathy  - villous blunting 
and lamina propria inflammation

Fig. 6.10 Sartan enteropathy - villous blunting and lam-
ina propria inflammation rich in eosinophils
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 Food Protein-Induced Enterocolitis 
Syndrome (FPIES)/Food Protein- 
Induced Enteropathy

Food protein-induced enterocolitis syndrome is 
the name for a non-IgE, cell-mediated hypersen-
sitivity of some patients, usually presenting in 
childhood, to ingested proteins and polypeptide 
components of cow’s milk, soy protein, oats, pea-
nuts, egg, fish, rice or chicken [42–45].

Histologically this manifests as variable sever-
ity villous blunting and an increase in intraepi-
thelial lymphocytes [43–45]. Lymphonodular 
hyperplasia of the duodenal bulb is typically seen 
and there is an eosinophil infiltrate which may be 
numerous enough to produce eosinophilic enteri-
tis [42]. Neutrophils are frequently identified in 
the lamina propria and sometimes the crypt epi-
thelium. Return to normal mucosal morphology 
and rapid improvement in symptoms follow 
withdrawal of the offending antigen is usual and 
helps confirm the diagnosis.

 Tropical Sprue

Tropical sprue (enteropathy) is an acquired 
chronic inflammatory disorder of the intestinal 
mucosa affecting residents and visitors to tropi-
cal regions (30° North or South of the equator, in 
particular India, much of South East Asia, Puerto 
Rica, parts of the Caribbean, northern South 
America and West Africa are high-prevalence 
locations) [45–49]. The aetiology is proposed to 
be an enteric acquisition of enterotoxigenic coli-
forms that induces the inflammatory pro-
cess injuring the epithelium; hence, the disease is 
sometimes referred to as “post-infective tropical 
malabsorption”. Particular HLA haplotypes may 
confer higher risk [48].

The histological features throughout the small 
intestine closely resemble coeliac disease with 
villous blunting, inflammation of the lamina pro-
pria and intraepithelial lymphocytosis [50–52]. 
The IEL infiltrate may be marked and involves 
both crypts and surface epithelium. Villous blunt-
ing is typically mild to moderate with progres-
sion to  flat mucosa being infrequent [52]. The 

changes involve the entire small intestine, and in 
contradistinction to coeliac disease, the ileum is 
often more severely affected than the duodenum 
(see Figs.  6.12 and 6.13) [50–52]. Eosinophils 
are prominent in many cases, which can serve as 
a diagnostic clue [52].

Separation from coeliac disease is based on a 
clinical history of travel to a tropical region, neg-
ative coeliac serology and failure to respond to a 
gluten-free diet. Prominent ileal inflammation 
and uniformity of the IEL density from crypt to 
villous tip are additional features favouring tropi-
cal sprue [52]. Other diagnostic considerations 
include bacterial overgrowth, which probably 

Fig. 6.12 Tropical sprue duodenum (×100) - mild villous 
blunting

Fig. 6.13 Tropical sprue ileum (×200) - note the promi-
nent intraepithelial lymphocytosis
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shares a similar pathogenesis to tropical sprue; 
however, the clinical setting allows distinction. 
Neutrophils in the surface epithelium favour bac-
terial overgrowth, as they are rarely seen in tropi-
cal sprue. Infective enteritis is a further diagnostic 
consideration. It is usually short lived and is asso-
ciated with more prominent acute inflammation.

 Small Intestinal Bacterial Overgrowth

This condition results from colonisation of the 
small intestine by aerobic gram-negative bacteria 
or anaerobic bacteria derived from the colon or 
less commonly the oropharynx. This process may 
cause malabsorption or diarrhoea. It is diagnosed 
when >10 [53] colony-forming units (cfu)/ml of 
bacteria are identified in small intestinal aspirates1. 
Numerous predisposing conditions are associated 
with SIBO, including blind loop, surgical adhe-
sions, surgical fistulae scleroderma, chronic renal 
failure, resections involving the ileocaecal valve, 
chronic pancreatitis, reduced gastric acid secretion 
and intestinal dysmotility [53].

The mucosa may appear histologically normal 
or can show villous blunting accompanied by 
crypt hyperplasia and mucosal inflammatory 
changes which typically have a patchy distribution 
[54–56]. An increase in intraepithelial lympho-
cytes [55] and a mild neutrophil infiltrate in the 
lamina propria and in the surface epithelium may 
be found. The latter is a helpful clue for SIBO 
[54]. Lymphoid follicles may be found. Seldom 
does the villous blunting become severe. A clinical 
setting predisposing to bacterial overgrowth and 
the absence of abnormal coeliac  serology or coe-
liac disease appropriate HLADQ type can help 
distinguish this from coeliac disease. Tropical 
sprue is excluded by the clinical scenario.

 Common Variable Immunodeficiency 
(CVID)

Common variable immunodeficiency (CVID) is 
the term for a heterogeneous group of disorders of 

defective B cell maturation producing hypogam-
maglobulinaemia. Between 20% and 60% of 
patients have gastrointestinal manifestations. Most 
cases are sporadic. Up to 20% exhibit an autoso-
mal dominant inheritance. Mutations of TACI 
[transmembrane activator and calcium modulator 
and cyclophilin ligand (CAML) interactor] imped-
ing immunoglobulin formation and/or plasma cell 
maturation are found in 5–10% [57].

In duodenal biopsies, there is an increase in 
lymphocytes in the lamina propria with lymphoid 
nodules composed of T cells. In keeping with the 
B cell defect, plasma cells are absent or reduced 
but can be hard to appreciate because lymphocytes 
may acquire plasmacytoid features. Villous blunt-
ing or flat mucosa with intraepithelial lymphocy-
tosis is a common pattern [58–60]. Apoptosis in 
the crypt epithelium is usually present and may 
mimic graft-versus-host disease (see Fig.  6.14) 
[60]. Giardia and other parasitic infections may be 
found as a result of the immune defect. A histio-
cyte infiltrate resembling Whipple’s disease is 
sometimes seen, and true granulomata may 
develop. The differential diagnosis includes:

 1. Coeliac disease—Lymphoid nodules, crypt 
apoptosis and the relative or absolute absence of 
plasma cells in the lamina propria are the major 
features suggestive of CVID when a biopsy dis-
plays villous blunting and inflammation.

Fig. 6.14 CVID - lamina propria inflammation, intraepi-
thelial lymphocytes and crypt apoptosis. Note the absence 
of plasma cells

I. Brown



201

 2. GVHD—A clinical history of haematopoietic 
cell transplant or other transplant will suggest 
GVHD.

 3. Crohn’s disease—The granulomatous variant 
of CVID is often initially misdiagnosed as 
Crohn’s disease. The clinical setting is usually 
important in distinction. Crypt apoptosis and 
reduced plasma cell infiltration are histologi-
cal clues.

 4. Whipple’s disease—Important for the rare 
cases with a prominent histiocytic infiltrate. 
PAS-positive bacilli will be found in the 
 cytoplasm of the histiocytes in Whipple’s 
disease.

 5. Other immune dysregulation disorders. 
i)  Autoimmune enteropathy—The relative 
absence of plasma cells and presence of lym-
phoid follicles are features suggestive of 
CVID. ii) X-linked agammaglobulinaemia—
Only males are affected and the process has an 
older age of presentation. iii)  Selective IgA 
deficiency is discussed below.

 Selective IgA Deficiency

Immunoglobulin A (IgA) deficiency is the most 
common primary immunodeficiency. Diagnosis 
requires demonstration of decreased serum level 
of IgA in the presence of normal levels of other 
immunoglobulin isotypes. It is 10–15 times more 
likely in coeliac disease patients than in general 
population.

Histological features are similar to CVID with 
nodular lymphoid hyperplasia, sprue-like and/or 
GVHD-like patterns and occasional infection by 
giardia [61]. IgA-secreting plasma cells are 
absent, but IgM-producing plasma cells are not 
affected, so the total plasma cell number may not 
always be appreciably reduced. As coeliac dis-
ease is common in IgA deficiency, separation 
from purely IgA deficiency-related changes is 
often problematic and may require IgG-based 
serology, HLADQ haplotype testing and/or a trial 
of gluten-free diet (Box 6.5).

 HIV Enteropathy (See Below)

 Subepithelial Collagen

 Collagenous Sprue
Collagenous sprue is a heterogeneous disorder char-
acterised by deposition of collagen to a thickness 
>10 μm in the subepithelial zone of the proximal 
small intestine [62, 63]. Up to 50% of cases occur in 
the setting of coeliac disease [62]. Medications such 
as olmesartan and NSAIDs account for some cases. 
Common variable immunodeficiency may also be 
an association. Autoimmune diseases are often pres-
ent in affected patients.

Box 6.5 Intraepithelial Lymphocytosis and 
Villous Atrophy: Diagnostic Clues
Coeliac diseases—Positive coeliac serol-
ogy (increased TTG), carriage of HLADQ2 
or HLADQ8 and demonstration of a histo-
logical response to gluten-free diet remain 
the mainstays in separating coeliac disease 
from its histological mimics.

Tropical sprue—Ileal involvement of 
similar or greater  degree than the duode-
num. Conspicuous eosinophils.

Viral infection—Short-lived symptoms 
with return to normal histology on a normal 
diet. History of infectious contact.

Autoimmune enteropathy—Young 
patients. Often a pan-gastrointestinal tract 
process. History of other autoimmune dis-
eases. Often a poor response to immuno-
suppressive therapy.

Immunodeficiency related—Reactive 
lymphoid follicles, reduced or absent 
plasma cells and crypt apoptosis.

Bacterial overgrowth—History of a 
predisposing condition.

Sartan enteropathy—Older patients. 
often incomplete atrophy. Eosinophils and 
neutrophils are present. There may be 
inflammation outside of the small intestine.
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Histologically, the collagen deposition has an 
irregular lower border with capillary entrapment 
and dilatation (see Fig. 6.15). The collagen nature 
can be confirmed by trichrome stain (see 
Fig. 6.16). There is usually some degree of vil-
lous blunting, and an increased chronic inflam-
matory cells and eosinophils are usually seen in 
the lamina propria. Intraepithelial lymphocytosis 
is often present, particularly in the coeliac 
disease- related cases.

In the small subset of cases associated with 
refractory coeliac disease, an abnormal intraepi-
thelial lymphocyte population with loss of immu-
nohistochemical reaction for CD8 in the majority 
of intraepithelial T cells is a good indicator of a 
neoplastic T cell population (RCD type 2). Clonal 
T cell receptor gene rearrangement and abnormal 
findings on flow cytometry further confirm this.

Minimal thickening of the subepithelial colla-
gen layer not exceeding 5 μm, sometimes accom-
panied by epithelial denudation, is encountered in 
36–60% of otherwise typical coeliac disease [63]. 
Subepithelial collagen deposition may also occur 
focally in the setting of healed erosion related to 
local injury. Both circumstances can be separated 
from true collagenous sprue by the requirement of 
a diffuse collagen thickening of >10 μm (Box 6.6).

Box 6.6 Causes of Collagenous Sprue
• Coeliac disease—especially refractory 

type
• Sartan medication
• NSAIDs
• Autoimmune conditions
• Idiopathic

Fig. 6.15 Collagenous 
sprue 
H&E demonstrating 
marked thickening of the 
subepithelial collagen

Fig. 6.16 Collagenous 
sprue trichrome 
stain confirming 
collagen thickening
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 Eosinophil Infiltration

 Eosinophilic Duodenitis
Eosinophilic duodenitis remains poorly studied. 
The normal mean small intestinal eosinophil count 
is <10/HPF with peak eosinophil counts in paedi-
atric duodenum being 26/HPF. An infiltrate >30/
HPF is regarded as abnormal. This is accompanied 
by villous blunting of variable degree, eosinophil 
infiltration of epithelium, eosinophilic crypt 
abscess formation and infiltration of muscularis 
mucosae (see Fig. 6.17) [64, 65]. Mucosal oedema 
may be prominent in some case. The duodenum 
may be involved as part of generalised gastrointes-
tinal process or may be isolated. Parasitic infec-
tion, food allergy, certain drugs (e.g. NSAIDs), 
gold, tacrolimus, clozapine and connective tissue 
disease (e.g. SLE, vasculitis particularly Churg-
Strauss granulomatosis and hypereosinophilic 
syndrome) are the most common causes; however 
in most cases, a cause is not established. Exclusion 
of associated neoplastic disorders such as inflam-
matory fibroid polyp, Langerhans cell histiocyto-
sis, mastocytosis, lymphoma and leukaemia 
should be undertaken in all cases.

 Histiocytic/Granulomatous Infiltrates

These are considered together and the causes are 
summarised in Table 6.4.

 Ischaemic Injury
Ischaemic injury is rarely encountered in the 
duodenum because of the good collateral blood 
supply and retroperitoneal location, which pro-
tects this site from torsion. An ischaemic pattern 
may be encountered in some NSAID injury 
(large doses) or in the setting of vasculitis. In 
these situations there will be crypt atrophy and 
 hyalinisation of the lamina propria with minimal 
inflammation.

 Apoptosis
Prominent epithelial apoptosis may be encoun-
tered in the duodenum in conditions outlined in 
Box 6.7. It is important to exclude apoptotic 
cell death of neutrophils infiltrating the 
epithelium.

Box 6.7 Conditions Associated with 
Prominent Epithelial Apoptosis in 
Duodenum
• Medication including chemotherapy 

and immunomodulatory agents, e.g. ipi-
limumab, idelalisib, olmesartan and 
mycophenolate

• Immune mediated—GVHD, CVID, 
thymoma associated and autoimmune 
enteropathy

• Infection—HIV and other virusesFig. 6.17 Eosinophilic duodenitis. Note dense eosino-
phil infiltrate extending through muscularis mucosae

Table 6.4 Causes of histiocytic/granulomatous infiltrates

Histiocytes • Xanthoma
• Malakoplakia
• Infections, e.g. Whipple’s, MAIC
• Lipid storage disorders
• Muciphages, lanthanum

Granulomata • Foreign body granuloma
• Sarcoidosis
• Crohn’s disease
• Pneumatosis
• CVID
• Chronic granulomatous disease
•  Infections, e.g. Mycobacterium 

tuberculosis
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 Graft-Versus-Host Disease (GVHD)
Graft-versus-host disease occurs in transplant 
graft recipients either in bone marrow transplan-
tation or in solid organ transplantation, when 
immunocompetent donor cells induce an immu-
nological reaction against alloantigens of the 
native cells of the host.

Crypt apoptosis with various degrees of epithe-
lial cell loss is the key finding [66, 67]. With bone 
marrow transplantation, the background lamina 
propria is depleted of inflammatory cells. If the 
mucosa becomes eroded, a neutrophil infiltrate may 
be seen. Lymphocytes may infiltrate the epithelial 
near areas of active apoptosis. The severity of 
changes is graded according to the Lerner system:

Grade Pathology
Grade 1 Isolated apoptotic epithelial cells, 

without crypt loss
Grade 2 Loss of isolated crypts, without loss of 

contiguous crypts
Grade 3 Loss of two or more contiguous crypts
Grade 4 Extensive crypt loss with mucosal 

denudation

The clinical scenario is usually readily appar-
ent with the main diagnostic issue being exclu-
sion of a medication effect, in particular 
mycophenolate, as the cause. Prominent eosino-
phil infiltration is typical of mycophenolate 
injury and is not found in GVHD.

 Toxic Injury Pattern
This is most commonly seen when there is 
abrupt severe injury to the epithelium leading to 
obvious epithelial radiation injury that rarely 
affects the duodenum outside the setting of 
SIRT spheres.

Radiation Injury Due to SIRT Spheres
SIRT spheres are resin beads labelled with 
yttrium—80 injected via the hepatic artery sys-
tem to the vascular supply of an intrahepatic 
tumour. Occasionally, and often in the setting 
of aberrant blood supply, the beads may find 
their way in vessels supplying the gastroduode-
nal region. In the duodenum, these induce 
radiation- related epithelial injury. Acute muco-
sal changes range from oedema to frank muco-

sal ulceration or necrosis (see Fig. 6.18). Villous 
blunting and a mild increase in chronic inflam-
matory cells can be seen. Acute inflammation, 
crypt apoptosis and crypt loss occur with more 
severe injury. Atypical appearing stellate cells 
(“radiation” fibroblasts) may be seen in the 
granulation tissue of an ulcer. Identification of 
the haematoxophilic purple or dark blue beads 
within arterioles in the region of injury and the 
appropriate clinical history confirms the diag-
nosis [68].

 Mixed Injury Pattern
The most common causes include medications 
(sartan family, new biological agents e.g. idelal-
isib) and Crohn’s disease.

 Depositions

Brown Pigment Depositions
Endogenous or exogenous pigmented material is 
occasionally encountered in the duodenum. This 
can be classified into the following causes:

 1. Iron [69–71]—Deposition may be related to 
hereditary haemochromatosis, the result of 
multiple blood transfusions or administration 
of oral or parenteral iron. In haemochromato-
sis the iron deposition can be within the lam-
ina propria and within the epithelium of the 
both mucosa and Brunner’s glands. A similar 
distribution is encountered with secondary 

Fig. 6.18 Acute mucosal changes range from oedema to 
frank mucosal ulceration. SIRT spheres are present in ves-
sels at the base of the mucosa
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causes of iron overload. Oral iron tablets may 
be associated with mucosal erosion, and 
brown crystalline iron is often seen in the sur-
face exudate.

 2. Pseudomelanosis [72, 73]—This is a deposi-
tion of brown pigment, usually within the vil-
lous stroma. The pigment contains variable 
amounts of iron, ceroid, sulphur and melanin. 
A Perls’ stain will highlight the iron (Figs. 6.19 
and 6.20).

 3. True melanosis—May be associated with 
metastatic melanoma in the local area.

 4. “Brown bowel” syndrome [74, 75]—Develops 
due to deficiency of vitamin E, which is 

 essential for stabilising mitochondrial mem-
branes. Vitamin E deficiency may be primary 
or secondary fat malabsorption. A smooth 
muscle “mitochondrial myopathy” results in 
lipofuscin deposition within the cytoplasm of 
cells of the muscularis mucosa, muscularis 
propria and vascular media or within histio-
cytes throughout the gastrointestinal tract. 
Lipofuscin pigment granules are cytoplasmic 
and up to 3 μm in size. Cell atrophy develops 
with extensive deposition.

 5. Lanthanum—A rare Earth used as a phos-
phate binder that can be taken up and accumu-
late in lamina propria histiocytes as a light 
brown to grey material. (see Fig. 6.21).

Perls’ stain highlights the iron in both pseudo-
melanosis and haemosiderin. Absence of Perls’ 
staining and reaction for Fontana-Masson stain 
help confirm lipofuscin. Electron microscopy 
and/or chemical microanalysis may be required 
in some cases.

Pink Stromal Material Deposition
See Table 6.5.

Waldenstrom Macroglobulinaemia
Waldenstrom macroglobulinaemia is a clinico-
pathologic disorder characterised by tissue deposi-
tion of IgM paraprotein produced by the neoplastic 
cells of a lymphoplasmacytic lymphoma. The IgM 
paraprotein is brightly eosinophilic, homogenous Fig. 6.19 Pseudomelanosis duodeni on endoscopy

Fig. 6.20  
Pseudomelanosis 
duodeni high-power 
view of villous tip
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Fig. 6.21 Lanthanum deposition (×100)

Table 6.5 Pink stromal material deposition

Material Special stain
Paraprotein deposition (including 
light-chain deposition)

PAS

Amyloid Congo red
Hyaline collagen Trichrome
Fibroelastosis Elastin stain 

(VVG, orcein)

Fig. 6.22 Waldenstrom macroglobulinaemia showing 
expansion of villous lamina propria by deposits of eosino-
philic paraprotein

and strongly PAS-positive material. Initially depo-
sition is within the villous lymphatics and between 
the epithelial cells. Later it fills the lamina propria 
[76, 77] and is associated with villous blunting and 
lymphangiectasia (see Fig. 6.22) [78]. Foamy his-
tiocytes are often found within the dilated lym-
phatics and may be numerous enough to suggest 
Whipple’s disease. Absence of organism products 
on the PAS stain excludes the later. The associated 
lymphoma may be seen in the lamina propria. 
Secondary infection, in particular by giardia, may 
occur as a result of loss of normal immunoglobulin 
function. The IgM paraprotein needs to be distin-
guished from amyloid by a more eosinophilic 
staining, strong reaction for PAS and absence of 
Congo red staining.

Amyloidosis
Amyloid is the generic term for various proteins 
with distinctive structural arrangement (β-pleated 
sheet) and staining properties (green birefrin-

gence with Congo red). Amyloid protein is rela-
tively resistant to degradation and hence 
accumulates over time in tissues. Three main 
clinical categories are recognised—AA, AL and 
hereditary. Classification is also based on the type 
of amyloid protein as listed in Table 6.6 [77–82].

Amyloidosis is characterised by homoge-
neous, amorphous and light eosinophilic staining 
extracellular deposits in haematoxylin and eosin- 
stained sections (Fig. 6.23). Initially deposition is 
in the wall of submucosal vessels and around 
nerves and within the muscularis mucosae. This 
progresses to a diffuse deposition replacing much 
of the normal mucosa. Sometimes a globular pat-
tern of deposition is encountered. The initial 
deposition in familial amyloid polyneuropathy is 
concentrated around nerve plexus. Secondary 
changes due to vascular involvement may be seen 
and include ischaemic ulceration and haemor-
rhage due to vessel wall weakness.

Confirmation is by way of Congo red staining 
producing intense red staining (see Fig.  6.24) 
with apple green birefringence on polarisation. 
Immunohistochemistry for amyloid P component 
is confirmatory although staining is finely granu-
lar and weak and less easy to interpret.
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Electron microscopy reveals randomly ori-
ented fibrils measuring 7–10 nm in diameter.

Typing
This requires a multidisciplinary approach and 
including clinical evaluation, immunohistochem-

ical studies and variously biochemical tests, 
genetic studies and functional imaging. 
Unfortunately, immunohistochemical studies 
have low specificity and sensitivity, mostly 
because of the alterations to the precursor protein 
in the amyloidogenic process.

Amyloid needs to be separated from hya-
line fibrosis, such as occurs in ischaemic 
injury, and from light-chain paraprotein depo-
sition. Hyaline collagen will be reactive with 
collagen stains and negative for Congo red or 
amyloid P stains. Paraproteins are PAS posi-
tive and react with light-chain immunohisto-
chemical stains.

 Other Deposition Disorders

Light-Chain Deposition Disease
This represents deposition of light chains result-
ing from a monoclonal B cell lymphoprolifera-
tive disorder.

Lipid Storage Disorders
These are usually restricted to paediatric patients 
with inherited inborn errors of fat metabolism.

Collagen and Elastin Depositions
Collagen and fibroelastotic material accumulate 
within the lamina propria for a variety of reasons. 
Most commonly this is related to injury or 
chronic trauma. Ischaemic injury in particular 
leads to development of a hyaline pattern of col-
lagen, which may mimic amyloid.

Table 6.6 Major types of amyloid affecting the small 
intestine [78–82]

Type of 
amyloid Precursor protein Clinical setting
AA Serum amyloid A 

protein
Chronic 
inflammatory 
conditions
Familial 
Mediterranean fever

AL Monoclonal 
immunoglobulin 
light chain

Plasma cell 
neoplasia; B cell 
lymphoma

ATTR Transthyretin Familial amyloidotic 
polyneuropathy

Alys Lysozyme Autosomal dominant 
systemic amyloidosis 
with prominent 
visceral deposition

AApoA1 Apolipoprotein 
A1

Autosomal dominant 
systemic amyloidosis 
with prominent 
visceral deposition

Aβ2M β2-microglobulin Renal dialysis 
associated

Fig. 6.23 Amyloid deposition in duodenum H&E

Fig. 6.24 Amyloid in duodenum Congo red stain
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 Special Patterns

These are a diverse range of conditions with char-
acteristic histopathological features that do not fit 
within the reaction patterns discussed above. 
These conditions present in early childhood or 
the neonatal period with severe malabsorption 
(Figs. 6.25 and 6.26) (Table 6.7) [83–96].

 Infections

 Giardia
Giardia lamblia infection is acquired via a faecal- 
oral route or by exposure to contaminated water. 
Infection is more commonly encountered in chil-
dren and immunocompromised patients and fol-
lowing travel to underdeveloped countries. 

Secondary bacterial overgrowth may contribute 
to the pathological findings.

In most cases the mucosa is normal, and 
Giardia are appreciated in the intervillous space 
as “kite-shaped” or “sickle-shaped” structures, 
depending on whether they appear end on or side 
on in the tissue sections (see Fig. 6.27). Viewed 
en face, the trophozoites contain two ovoid 
nuclei. Mucosal inflammation is mild when pres-
ent and usually contains increased eosinophils. 
Villous blunting (mild), crypt hyperplasia and 
intraepithelial lymphocytosis can occur. Sparse 
or absent plasma cells may indicate a predispos-
ing primary immunodeficiency disease, e.g. 
CVID or IgA immunodeficiency.

Normal small intestine with epithelial cell 
sloughing can mimic giardia. Care needs to be taken 
in assessment of the cellular morphology [96].

 Coccidian Protozoan Infections
Cryptosporidia parvum is the most commonly 
encountered coccidian infection. It is acquired by 
faecal-oral route or via ingestion of contaminated 
water. Infection is more common in immunocom-
promised patients. Organisms are appreciable as 
2–5 μm round basophilic “beadlike” structures on 
the luminal surface (both villous and gland) of the 
epithelial cells (see Fig. 6.28). The organisms can be 
highlighted on Giemsa or gram stains and are located 
both within the apical cytoplasm of the epithelial 
cells and free within the lumen. A mixed inflamma-
tory cell infiltrate and variable villous blunting are 
usually seen. Other coccidian infections include 
Cyclospora which are larger organisms located in 
the cytoplasm but lacking the apical predisposition 
of cryptosporidia. Isospora is characterised by peri- 

Fig. 6.25  
Abetalipoproteinaemia - 
lipid accumulation in 
surface enterocytes

Fig. 6.26 Tufting enteropathy
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or subnuclear inclusions which may be banana 
shaped or rounded with prominent nucleus depend-
ing on the stage in the parasite life cycle. Giemsa or 
silver-based stains can better highlight the organ-
isms. Development of villous blunting with com-
pensatory crypt hyperplasia and associated mixed 
inflammatory cell infiltrate is present, sometimes 
with prominent eosinophilia.  Microsporidia  are a 
similar appearing intracytoplasmic organism previ-
ously considered to be a coccidian parasite but now 
realised to be a fungal relative. 

Microsporidia are most commonly encoun-
tered in immunosuppressed patients. They are 
much smaller intracytoplasmic organisms with-
out the apical cytoplasmic location of cryptospo-
ridia. Biopsies often show no abnormality. Minor 
villous change is sometimes encountered. The 

Table 6.7 Conditions with characteristic histopathological features that do not fit within the reaction patterns dis-
cussed in this chapter

Condition Gene defect Histology Special stains
Abetalipoproteinaemia Autosomal recessive; 

mutations in the gene 
encoding for 
microsomal 
triglyceride transfer 
protein

Duodenal biopsies exhibit marked 
foamy vacuolation of the cytoplasm 
of enterocytes of the upper two 
thirds of the villi resulting from 
retention of absorbed lipid that is not 
able to be transported to the blood 
stream. Villous architecture remains 
normal and there is no inflammation
(see Fig. 6.25)

Lipid stains can be 
performed on fresh tissue

Microvillous inclusion 
disease

Autosomal recessive; 
mutation impairs the 
GTD component of 
the apo-MyoVa-GTD 
(class V myosin) 
structure that is 
important in apical 
membrane recycling

Diffuse villous blunting with little or 
no crypt hyperplasia (so-called crypt 
hypoplastic atrophy) and normal or 
even decreased mucosal 
inflammatory cell infiltrate. 
Enterocytes have a “bubbly” 
cytoplasmic appearance which may 
resemble gastric metaplasia

PAS-positive supranuclear 
cytoplasmic inclusion;
cytoplasmic rather than 
cell membrane 
immunostaining for CD10; 
electron microscopy 
demonstrates vesicles lined 
by microvilli that are 
structurally unremarkable

Intestinal epithelial 
dysplasia (tufting 
enteropathy)

Autosomal recessive; 
EpCAM gene 
mutation; basement 
membrane 
disturbance with 
abnormal cell-matrix 
and cell-cell matrix 
interaction

Enterocyte cell tufts representing 
cells detached from the basement 
membrane. Tufts exhibit apical 
rounding producing a teardrop 
shape. Villous blunting, crypt 
hyperplasia and normal or increased 
inflammatory cells in the lamina 
propria. No intraepithelial 
lymphocytosis
(see Fig. 6.26)

Absence of staining for the 
mutated gene product 
EpCAM/MOC31 antibody

Acrodermatitis 
enteropathica

Autosomal recessive; 
mutations in the 
SLC39 gene (at 
8q24.3); deficiency 
of a zinc-specific 
transporter protein

Normal or show variable villous 
blunting with crypt hyperplasia and 
inflammation in the lamina propria2, 

3. Intraepithelial lymphocytes are not 
increased

Electron microscopy shows 
distinctive lysosomal 
inclusions in Paneth cells

Fig. 6.27 Giardia in the intervillous space. Note the vari-
able shapes of the organisms depending whether they are 
sectioned en face or side
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organisms are identified in supranuclear vacuoles 
and consist of spore and plasmodial forms. Silver 
stains best highlight the organisms.

 Strongyloides
Infection by the nematode parasite Strongyloi-
des stercoralis is endemic in tropical regions 
and immigrants from these areas. Immunocom-
promised patients are at particular risk for mul-
tisystem disease. In immunocompetent patients 
there is a marked lamina propria eosinophil 
infiltrate often accompanied by neutrophils. 
Adult worms, larvae and eggs may be found in 
the crypts (see Fig.  6.29). In immunocompro-
mised patients or in the setting of mild disease, 
there may be minimal inflammation. Serology/
stool microscopy is performed for defini-
tive  diagnosis.  Strongyloides is capable of 
autoinfection.

 Mycobacterial Infection: 
Mycobacterium avium-Intracellulare 
Complex (MAIC) and Mycobacterium 
tuberculosis
Infection by typical and atypical forms of acid 
fact mycobacterial infection. MAIC is most com-
monly acquired in the setting of immunocompro-

mise. M. tuberculosis almost always occurs with 
active pulmonary disease and is more commonly 
encountered in the ileum and colon.

MAI-associated intestinal disease presents 
with an infiltrate of histiocytes in the intestinal 
lamina propria. Villi are distended and second-
arily blunted, but inflammation is uncommon. 
Poorly formed granulomata may be seen. Acid 
fast stains and a PAS stain will highlight numer-
ous organisms within the cytoplasm of the histio-
cytes (lesser numbers if immunocompetent).

M. tuberculosis is characterised by well- 
formed granulomata sometimes with caseous 
necrosis, a mixed inflammatory cell infiltrate 
and mucosal ulceration. Architectural distor-
tion, fibrosis and dystrophic calcification are 
seen in older lesions. PCR of paraffin embed-
ded tissue material can be used to identify the 
organisms.

The differential diagnosis of MAIC includes 
Whipple’s disease, fungal infection and other 
histiocyte-rich disorders. For M. tuberculosis the 
main differential diagnosis is Crohn’s disease 
and Yersinia infection.

 Whipple’s Disease
Whipple’s disease is an uncommonly encoun-
tered infection by the bacterium Tropheryma 
whipplei. It is a multiorgan disease. Small intes-
tine involvement may produce malabsorption.

The key microscopic feature is infiltration 
of the lamina propria by histiocytes with 
foamy cytoplasm. Granuloma formation may 

Fig. 6.28 Cryptosporidium on the epithelial surface

Fig. 6.29 Strongyloides
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occasionally be seen. A variable neutrophil 
infiltrate may be seen. The villi are often 
blunted, and there may be prominent cytoplas-
mic vacuolation of enterocytes. Organisms 
within the histiocytes are strongly PAS posi-
tive. A PCR specific for T.  whipplei is avail-
able and can be performed on paraffin shavings 
from the tissue block. The main differential 
diagnostic considerations are MAIC; fungal 
infection, in particular cryptococcus and his-
toplasmosis; prominent muciphages; and 
Waldenstrom macroglobulinaemia.

 Adenovirus
Adenovirus is a systemic viral infection that only 
occasionally involves the gastrointestinal tract 
often in the setting of immunosuppression. Two 
types of intranuclear changes appreciated on 
light microscopy are (1) eosinophilic nuclear 
inclusion bodies and (2) “smudge cells”, in which 
the nucleus is slightly enlarged, homogeneous 
and basophilic (see Fig. 6.30).

 CMV
Is a systemic viral infection of the Herpesviridae. 
Primary gastrointestinal disease is rarely seen. 
Gastrointestinal involvement is usually the result 
of reactivation of latent disease due to immuno-
suppression. Distinctive viral inclusions are 
found, typically in the endothelial, epithelial 
or  stromal cells. Inflammation or ulceration 
may  develop. CMV can be confirmed by 
immunohistochemistry.

 HIV
HIV targets and depletes CD4-positive T cells. This 
is particularly prominent in the intestine, so muco-
sal biopsies exhibit a lamina propria depleted of 
lymphocytes, and normal lymphoid follicle may 
show fibrosis. Some cases show an enteropathy that 
resembled coeliac disease with intraepithelial lym-
phocytosis and lamina propria inflammation (see 
Fig. 6.31). In the setting of highly active antiretrovi-
ral therapy, commensal infections are uncommon.

Fig. 6.30 Adenovirus 
typical inclusion

Fig. 6.31 HIV enteropathy - note the intraepithelial lym-
phocytosis in this example
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 Normal Tissue at the Wrong Site 
(Heterotopias)

 Gastric Heterotopia

Gastric heterotopia is most commonly encoun-
tered in the duodenal bulb (Fig. 7.1). No aetiology 
has been established, although an embryological 
remnant is most likely [1]. The use of proton pump 
inhibitor medication induces hyperplasia of other-
wise incidental rests, probably accounting for the 
increased prevalence of this finding which is now 
seen in up to 5% of all duodenal bulb biopsies.

Histologically there are well organised, 
demarcated gastric body-type glands within the 
intestinal mucosa (Fig.  7.2) [1–3]. The extent 
varies from a few glands to extensive replace-
ment of native mucosa. Occasionally Helicobacter 
can be found. Secondary changes may include:

 1. Stromal inflammation

 2. Helicobacter infection
 3. Ulceration (usually with Helicobacter 

infection)
 4. Cystic dilatation resembling cystic fundic 

gland polyp (particularly in patients taking 
proton pump inhibitor medication)

 5. Foveolar hyperplasia sometimes producing a 
gastric hyperplastic-type polyp

There is no risk for dysplasia or malignancy. 
Diagnostic considerations include (1) gastric 

Fig. 7.1 Gastric heterotopia duodenum—endoscopic 
view

Fig. 7.2 Gastric heterotopia in D1- note the overlying 
foveolar hyperplasia
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metaplasia, which comprises the antral-type epi-
thelium involving the superficial mucosa of the 
duodenal bulb region in the setting of duodenitis, 
and (2) pyloric gland adenoma, which consists of 
pyloric-type rather than body-type glands.

 Pancreatic Heterotopia (Syn. Ectopic 
Pancreas, Pancreatic Rest)

Pancreatic heterotopia comprises various admix-
tures of non-neoplastic pancreatic ducts, pancre-
atic acini and islets of Langerhans. Based on 

these components, a three-tier classification has 
been developed [4, 5]:

Class I—all three elements present
Class II—acini and ducts but no islets 

(Fig. 7.3)
Class III—ducts with rare (or no) acini
A fourth class comprising only  endocrine 

elements also occurs but is exceedingly rare.
The duct structures in Class III lesions may be 

associated with smooth muscle proliferation and 
the term “adenomyoma” is alternatively used for 
this situation (Fig. 7.4).

Pancreatic heterotopia usually resides in the 
submucosa/base of mucosa and endoscopic biop-
sies may not include diagnostic tissue.

Cyst formation and development of PanIN in 
the ductal epithelium can occur.

The differential diagnosis includes (1) 
ampullary adenomyoma, which is histologi-
cally similar to class III pancreatic heteroto-
pias, so knowledge of the site of biopsy is 
important. In general, ampullary adenomyoma 
is associated with more smooth muscle prolif-
eration  than usual pancreatic heterotopia. The 
presence of peribiliary glands indicates an 
ampullary location. (2) Pancreatic metaplasia 
is very rare in the small intestine and consists 
of small lobulated collection of pancreatic aci-
nar glands confined to the mucosa; and (3) 
accessory pancreatic duct is found in the region 
of the ampulla and has a distinctive duct 
structure.

 Lesions Characterised by Stromal 
Inflammation and Stromal 
Expansion (Box 7.1)

Box 7.1 Lesions Characterised by Stromal 
Inflammation and Stromal Expansion
Mucosal prolapse

Inflammatory fibroid polyp
Hamartomas—juvenile polyposis, 

Canada-Cronkhite syndrome
Inflammatory pseudopolyp

Fig. 7.3 Pancreatic heterotopia with acini

Fig. 7.4 Adenomyoma pattern of pancreatic heteroto-
pia - duct elements within a smooth muscle proliferation
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 Pseudopolyp (Benign Mucosal Polyp, 
Inflammatory Pseudopolyp)

Local trauma or inflammation is most common. 
Inflammation may be related to Crohn’s disease 
[6] or to medications, e.g. NSAID. Local mucosal 
ischaemia is a rare cause in the small intestine. It 
is discussed in more depth in the ileum section.

 Mucosal Prolapse-Type Polyps

Mucosal prolapse polyps are a stromal and epithe-
lial expansion induced by traction on the mucosa 
during peristalsis. Smooth muscle proliferation 
into the mucosa from a thickened muscularis 
mucosae is a characteristic feature. Prolapse-type 
polyps may be related to a submucosal lesion; 
anatomical abnormality, e.g. sharp angulation in 
the duodenum; or a mucosal tumour.

The characteristic histological features are 
crypt elongation and stromal expansion by fibro-
sis and smooth muscle proliferation from the 
muscularis mucosae. Inflammation and erosion 
can occur. Since mucosal prolapse changes may 
be accompanied by a mucosal-based neoplasm or 
overlie a submucosal lesion, so careful attention 
should be paid to these possibilities.

Sometimes the mucosa is normal, and the polyps 
are due to the expansion of the submucosa, a pro-
cess akin to that described in the colon as colonic 
muco-submucosal elongated polyp [6].  The main 
differential diagnosis is with hamartomatous lesions 
discussed below. The clinical setting is of most help 
in separating these two lesions.

 Overgrowth of Normal Elements 
(Hamartomas)

Hamartomas are benign tumour comprising a 
disorganised collection of tissue elements native 
to the site of occurrence. They may occur spo-
radically or as part of several tumour syndromes 
(discussed below). Solitary hamartomatous pol-
yps of the small intestine are most frequently 
Peutz-Jeghers type, Brunner’s gland type or neu-
romuscular and vascular type.

The microscopic features of Peutz-Jeghers- 
type polyp and Brunner’s gland hamartoma are 

discussed below. Neuromuscular- and vascular- 
type hamartoma comprises an admixture of neu-
ral elements, both nerve bundles and ganglion 
cells, with smooth muscle proliferation. This is 
mostly within the submucosa and is associated 
with stricture rather than a discrete polyp. Ectatic 
vessels may also been seen, particularly at the 
edge of the areas of frequent mucosal ulceration. 
There is a clinical and histological overlap with 
nonsteroidal anti-inflammatory drug-related 
small bowel diaphragm disease [7]. The absence 
of a history of NSAID use helps exclude the lat-
ter. A well-developed smooth muscle prolifera-
tion in the lamina propria and the absence of 
granulomata are the most helpful features in 
excluding Crohn’s disease (Figs. 7.5 and 7.6) [8].

Fig. 7.5 Peutz-Jeghers polyp - arborising smooth muscle 
core and a proliferation of normal glandular elements

Fig. 7.6 Hamartomatous polyp in duodenum in a patient 
with Cowden syndrome. Note gland elongation and stro-
mal expansion 
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 Inflammatory Fibroid Polyp

(See page 251)

 Cystic Lesions (Box 7.2)

 Brunner’s Gland Cyst

Brunner’s gland cyst is a benign cystic dilatation 
of a main duct draining the Brunner’s glands of 
the duodenum. It is present in the submucosa but 
is usually amenable to partial endoscopic sam-
pling (Fig.  7.7). The lesion is underrecognised 
and is a common cause for a proximal duodenal 
nodule. It is lined by a single layer of tall colum-
nar mucinous epithelium with clear cytoplasm 
and basal nuclei. A pseudomicropapillary 
folded  architecture is often present, at least 
focally (Fig. 7.8) [9]. There is no cytologic atypia, 

mitotic activity or dysplasia. The adjacent 
Brunner’s gland appears normal. The cyst likely 
develops as a result of local duct obstruction.

 Other Cystic Lesions

• Pneumatosis (see page xx)
• Cystic vascular lesions—lymphangiectasia, 

venous bleb (see page xx)
• Post inflammatory

 Glandular Proliferations with No 
Stromal Invasion

 Epithelial Dysplasia

Flat epithelial dysplasia is very uncommon in the 
duodenum. When present histological features 
are identical to those described in the large 
intestine.

 Adenoma

 Brunner’s Gland Adenoma (Syn. 
Brunneroma, Brunner’s Gland 
Hamartoma)
This is a benign mass of unknown aetiology 
forming as a result of proliferation of Brunner’s 
glands of the proximal duodenum. It may repre-
sent a hamartoma rather than a true neoplasm.

Box 7.2 Cystic Lesions
Brunner’s gland cyst
Pneumatosis
Cystic vascular lesions—lymphangiec-

tasia, venous bleb
Post inflammatory

Fig. 7.7 Brunner’s gland cyst endoscopic resection 
picture

Fig. 7.8 Brunner’s gland cyst
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There is a lobulated proliferation of Brunner’s 
glands within the submucosa and basal mucosa of 
the duodenum and rarely the proximal jejunum 
[10, 11]. The lining cells are uniform, cuboidal 
with pale cytoplasm containing neutral mucin. 
The gland architecture is regular, although cystic 
dilatation may occur. There may be admixed 
smooth muscle proliferation, adipose tissue 
(Fig.  7.9), lymphoid tissue and/or heterotopic 
pancreatic acini and ducts. Reactive epithelial 
changes are often present in the overlying mucosa, 
particularly in large lesions with surface erosion.

The main differential diagnosis is Brunner’s 
gland hyperplasia resulting from peptic duodeni-
tis. The finding of mucosal inflammation and the 
less organised architecture are the key distin-
guishing features. Pyloric gland adenoma is also 
a consideration; however, the lining cells typi-
cally exhibit atypia with prominent nucleoli. 
Cytoplasmic eosinophilia is usually appreciable 
in some cells in pyloric gland adenoma but is not 
found in Brunner’s gland adenoma.

 Pyloric Gland (Gastric gland-type) 
Adenoma
Pyloric gland adenoma is a neoplastic proliferation 
of cells with differentiation towards the gastric 
pyloric gland cells. Most cases are sporadic, although 
recent studies suggest an increased prevalence in 
both Lynch syndrome and familial adenomatous 
polyposis. Mutations in GNAS and KRAS are fre-
quently found. In the absence of dysplasia, pyloric 

gland adenoma is characterised by a proliferation of 
regular, tubular glands lined by cuboidal cells that 
have clear to eosinophilic cytoplasm and a round 
nucleus with generally small nucleolus (Fig. 7.10) 
[12–14]. Development of dysplasia is characterised 
by architectural irregularity, increase in cell size, 
increase in nuclear size and increased prominence of 
nucleoli. Development of invasive carcinoma may 
be deceptive. A back-to-back gland pattern or infil-
tration by single tumour cells indicates malignancy.

Pyloric gland adenoma displays cytoplasmic 
expression of MUC6. Expression of MUC5ac 
may be found in cells near the luminal aspect of 
the tumour. Some examples have more extensive 
MUC5ac expression and the pattern is more of a 
gastric foveolar type adenoma. The general term 
of “gastric type adenoma” may be more appropri-
ate for these cases. Differential diagnosis includes 
gastric heterotopias, which comprise the special-
ised gastric mucosa distinct from the neutral 
mucin-producing cells of pyloric gland adenoma. 
Brunner’s gland hyperplasia/adenoma has less 
cytoarchitectural abnormality than pyloric gland 
adenoma. Well-differentiated adenocarcinoma 
may be difficult to separate and require additional 
tumour material to be examined. Persistent 
growth or large tumour size is a concerning fea-
ture for adenocarcinoma.

 Intestinal-Type Adenoma
Intestinal-type adenomas are neoplastic, nonin-
vasive proliferation of dysplastic intestinal lining 

Fig. 7.9 Brunner’s gland hamartoma  - Brunners gland 
proliferation, lymphoid follicles and adipose tissue

Fig. 7.10 Pyloric gland adenoma  - glandular prolifera-
tion. The lining cells have clear to light eosinophilic 
cytoplasm
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cells closely akin to their large intestinal counter-
parts. Most are sporadic; however, some arise in 
a syndromic setting such as familial adenoma-
tous polyposis syndrome, Lynch syndrome and 
MutYH associated polyposis.

As with their more common large intestinal 
counterparts, they may have tubular (Figs.  7.11 
and 7.12), tubulovillous or villous architecture, 
and accompanying dysplasia may be low grade or 
high grade. Serrated architecture, with a pattern 
resembling traditional serrated adenoma, may be 
seen in all or part of the lesion (discussed below; 
see Fig. 7.12). Gastric surface metaplasia is pres-
ent in 40% of cases, and a distinctive clear cell 
change in the cytoplasm of the adenoma cells is 
present in some cases. Adenomas arising in Lynch 
syndrome, are likely to be larger, demonstrate 
tubulovillous architecture and exhibit high grade 
dysplasia. These generally show a loss of nuclear 

immunohistochemical reaction for one or more of 
the mismatch repair proteins, MLH-1, MSH-2, 
MSH-6 and PMS-2.

Care should be taken to exclude reactive change, 
seen most commonly at the edge of an ulcer or with 
acute inflammation. An abrupt change from normal 
mucosa to the dysplastic epithelium of intestinal 
adenoma is a helpful feature in this distinction. 
Intestinal-type adenocarcinoma may arise from an 
adenoma and the distinction on a small biopsy rests 
on the finding of complex glandular architecture 
and stromal desmoplasia or infiltrating single cells. 
In the ampullary region, pancreatic or biliary tree 
neoplasia may mimic intestinal-type adenoma par-
ticularly on small biopsy.

 Serrated Polyps

Serrated lesions of the small intestine remain 
poorly characterised compared to their colonic 
relatives (Fig. 7.13). A lesion resembling colonic 
hyperplastic polyp has been described but is rare 
[15, 16]. Lesions resembling traditional serrated 
adenoma of colon, either in pure form or as part 
of an otherwise conventional intestinal-type ade-
noma, are reported [17]. Mucosal regeneration 
after injury, e.g. NSAID induced, may acquire a 
serrated pattern. Usually there are associated 
stromal changes of fibrosis and inflammation.

Lesions resembling colonic hyperplastic pol-
yps are innocuous and do not require further 

Fig. 7.11 Duodenal adenoma—endoscopic view

Fig. 7.12 Tubular adenoma of duodenum - morphology 
identical to the large intestinal counterpart

Fig. 7.13 Intestinal adenoma of duodenum with serrated 
architecture
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treatments (Fig.  7.14). Traditional serrated 
adenoma- like lesions most likely have a risk for 
development of malignancy similar to conven-
tional adenomas. Hence, they should be treated 
and followed up accordingly.

 Glandular Proliferations 
with Stromal Invasion

 Blue Cell Pattern

 Adenocarcinoma
Usual types of adenocarcinoma are described in 
Chap. 1. Unusual subtypes include  sarcomatoid, 
choriocarcinoma and hepatoid variants.

 Adenocarcinoma: Intestinal Type
This is a malignant neoplasm arising from the 
glandular epithelium of the small intestine. It is 
morphologically similar to its colonic counter-
part (Fig. 7.15). There is an increased risk in the 
following conditions:

 1. Common:
• Polyposis syndromes—Familial adenoma-

tous polyposis (FAP), Lynch syndrome 
(hereditary nonpolyposis colon cancer syn-
drome, HNPCC), juvenile polyposis 
 syndrome, Peutz-Jeghers syndrome and 
neurofibromatosis type 1

• Crohn’s disease

 2. Uncommon:
• Celiac disease
• Congenital abnormalities—Meckel divertic-

ulum, heterotopic pancreas, duplication 
cysts

• Chronic inflammation—Ileostomy, ileal 
pouch radiotherapy

Differential diagnosis of adenocarcinoma in 
the duodenum:

• Adenocarcinoma of intestinal type (most 
common).

• Adenocarcinoma of pancreaticobiliary type 
(see below).

• Adenocarcinoma of pyloric gland type (see 
below).

• Adenoma with high-grade dysplasia—The 
absence of clear evidence of lamina propria inva-
sion indicates the lesion is still an adenoma.

• Peutz-Jeghers polyp with pseudoinvasion—
Distinction lies in the recognition of the 
underlying polyp and the absence of cytologi-
cal dysplasia.

• Adenomyoma of ampulla and heterotopic 
pancreas devoid of acinar structures. No cyto-
logic atypia is seen.

• Endometriosis—The presence of endometrial 
stroma and the uniform benign cytology of the 
endometrial glands allow distinction. A panel 
of CK7, CK20, CDX-2 and PAX-8 can be 
applied to difficult cases.

Fig. 7.14 Hyperplastic polyp of duodenum Fig. 7.15 Adenocarcinoma of intestinal type arising in 
neurofibromatosis with background neurofibroma
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 Pink Cell Pattern

 Adenocarcinoma 
of Pancreaticobiliary Type

It presents as a mass arising at the ampulla or 
periampullary region. In contrast to intestinal- 
type adenocarcinoma, the component cells are 
cuboidal and the glands smaller and with-
out  the  “dirty necrosis”  seen in intestinal type 
adenocarcinoma (Fig. 7.16). As the prognosis of 
intestinal-type adenocarcinoma is more favour-
able than pancreaticobiliary-type adenocarci-
noma, it is important to make this distinction. A 
panel of immunohistochemical stains has been 
shown to be useful (Table 7.1) [18].

 Adenocarcinoma of Pyloric  
Gland (Gastric gland-type) Type

It typically arises from a pre-existing pyloric 
gland adenoma. Invasion may be difficult to 
establish on biopsy. Suspicious features are a 

complex cribriform or small gland pattern. The 
tumour cells are cuboidal and have clear or lightly 
eosinophilic cytoplasm in contrast to the pencil-
late, brightly eosinophilic cells of intestinal-type 
adenocarcinoma. Immunohistochemical stains 
aid differentiation of pyloric gland adenocarci-
noma (MUC2−, MUC6+, CDX-2−, CK20−) 
from intestinal adenocarcinoma (MUC2+, 
MUC6−, CDX-2+, CK20+).

 Clear Cell Pattern

It is uncommon but may be seen in signet ring 
cell carcinoma, pyloric gland adenocarcinoma, 
clear cell sarcoma, metastatic clear cell renal 
cell carcinoma and clear cell patterns of biliary 
and pancreatic adenocarcinoma. Rarely neuro-
endocrine neoplasm may assume a clear cell 
pattern.

 Neuroendocrine Neoplasm

Neuroendocrine neoplasm of the small intestine 
may be derived from neuroendocrine cells origi-
nating in the foregut (duodenum) or midgut (jeju-
num, ileum). A variety of terms are used for 
tumours in the small intestine that have in com-
mon the feature of neuroendocrine differentia-
tion. For example, tumours are often designated 
based on their active hormone production or lack 
there of—gastrinoma, somatostatinoma and non-
functional neuroendocrine neoplasm (“carcinoids”) 
(Figs. 7.17 and 7.18). General features are listed 
in Table 7.2 [19, 20].

Neuroendocrine neoplasm in the proximal 
small intestine show morphological features 
of neuroendocrine differentiation as described 
in Chap. 1. There is a spectrum of cell size and 
of cytoplasmic characteristic with pink cyto-Fig. 7.16 Pancreatic adenocarcinoma in ampulla

Table 7.1 Immunohistochemical stains

Adenocarcinoma type
Immunohistochemical stain
MUC 1 MUC 2 CDX 2 CK7 CK20

Intestinal − + + ± +
Pancreaticobiliary + − − + ±
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plasm being most common but clear cell and 
the light base of the change are also seen. 
Pseudoglandular architecture and psammoma-
tous-type dystrophic calcification may occur 
with somatostatinoma (Fig.  7.19), and amy-
loid deposition may be encountered in any 
functional tumour.

Fig. 7.17 “Carcinoid” tumour duodenum

Fig. 7.18 “Carcinoid” tumour duodenum - chromogranin 
stain with positive reaction

Table 7.2 Neuroendocrine neoplasm of the proximal 
small intestine: summary features

• 20% of all GIT NENs
• 1–3% all primary duodenal neoplasms
• M:F = 2:1
• Mean age sixth decade
• Syndromic—MEN1, —6%; NF1, rare
• 90% nonfunctional
• 10%—functional (mostly gastrinoma producing 
Zollinger-Ellison syndrome. This is associated with 
MEN1 in 50%)
• Multiple—10%
• Periampullary/ampullary location in 20%
• 75% are <2 cm (mucosa/submucosa)
• Regional lymph node metastases in 50% (early)
• Liver metastases in 10%
• Prognosis 5-year survival
I. Localised—80–95%
II. Regional LN—65–75%
III. Distant metastases—5–10%

Fig. 7.19 Somatostatinoma  - pseudoglandular 
architecture
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In addition to usual immunohistochemical markers 
of neuroendocrine differentiation, there may be spe-
cific hormone production in tumour cells (which 
does not necessarily correlate with release into the 
blood or with the production of a specific clinical 
syndrome), e.g. insulin, gastrin, glucagon and 
somatostatin. However, demonstration of this is not 
necessary for histological classification. Because of 
the variable appearance, duodenal neuroendocrine 
neoplasm may elicit a wide differential diagnosis. 
This includes  melanoma, GIST, neuroectodermal 
tumour, lymphoma, paraganglioma (and ganglio-
cytic paraganglioma) and clear cell sarcoma. A 
panel of immunohistochemical stains that includes 
neuroendocrine markers, keratin, CD117, S-100 
and LCA will usually allow distinction.

 Pseudoinvasion

Pseudoinvasion may be seen in intestinal-type 
adenoma and also in Peutz-Jeghers polyps. The 
absence of stromal desmoplasia is an important 
finding  in favour of pseudoinvasion. In Peutz- 
Jeghers polyps, the lining epithelium will be 
bland and these will be  associated promi-
nent smooth muscle proliferation.

 Mixed Epithelial and Stromal Pattern

See Box 7.3.

 Gangliocytic Paraganglioma

Gangliocytic paraganglioma is a distinctive 
neuroendocrine neoplasm usually develop-
ing in the ampullary region of the duodenum 

and characterised by differentiation towards 
neuroendocrine cell, Schwann cell and gan-
glion cell lineages (Figs.  7.20, 7.21, 7.22, 
7.23, and 7.24).

Histologically, the components are an admix-
ture of:

 1. Spindle-shaped Schwann cells forming back-
ground supporting stroma (S-100 positive).

 2. Ganglion cells—either clustered or dispersed 
within the Schwann cell stroma—S-100 and 
synaptophysin positive.

 3. Well-differentiated neuroendocrine cells in 
nested, trabecular or papillary arrange-
ments—immunoreactive for keratin and neu-

Box 7.3 Mixed Epithelial and Stromal Pattern
Gangliocytic paraganglioma
Synovial sarcoma
Metastases
Endometriosis

Fig. 7.21 Gangliocytic paraganglioma - neuroendocrine 
and schwann cell elements

Fig. 7.20 Gangliocytic paraganglioma - note the admix-
ture of elements
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roendocrine stains (e.g. synaptophysin, 
chromogranin, CD56).

Spindle or epithelial elements might also 
dominate the appearance, and deeper levels can 
be useful in identifying other cell types. The dif-
ferential diagnosis includes:

 1. Spindle cell elements—nerve sheath tumour 
and GIST. GIST can be separated on the basis 
of immunohistochemical positivity for CD117 
and/or DOG-1 stains.

 2. Epithelial elements—neuroendocrine neoplasm, 
as discussed above, are devoid of other ele-
ments. Paraganglioma does not contain gan-
glion cells and exhibits a sustentacular pattern 
of S-100 reactive cells around the tumour cell 
nests. Adenocarcinoma should not be reactive 
for S-100 or neuroendocrine markers such as 
chromogranin and synaptophysin.

 3. Ganglion cells—ganglioneuroma. The pres-
ence of neuroendocrine elements is important 
to this distinction.

Although rare reports of regional lymph node 
metastases exist [21], there have been no tumour- 
related deaths and the neoplasm is regarded as 
indolent.

 Diffuse Round Cell Pattern

The causes of this pattern are described below in 
the following tables.

 Blue Cell Pattern

See Table 7.3.

 Pink Cell Pattern

See Table 7.4.

 Clear Cell Pattern

See Table 7.5.

Fig. 7.22 Gangliocytic paraganglioma Keratin stain

Fig. 7.23 Gangliocytic paraganglioma S-100 stain

Fig. 7.24 Gangliocytic paraganglioma chromogranin 
stain
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 Lymphoma

The small intestine is a common site for gastroin-
testinal tract lymphoma. Follicular lymphoma 
and diffuse large B-cell lymphoma are most fre-
quent (Table 7.6) [22].

It is useful  for the initial workup to divide 
lymphomas of the small intestine in terms of pre-
dominant cell size. The differential diagnosis and 
required immunohistochemical panel can then be 
applied more effectively (Table 7.7).

In this chapter, Lymphomas that may be encoun-
tered in endoscopic biopsy material from the proxi-
mal small intestine are described below.

 B-Cell Non-Hodgkin’s Lymphoma

 Follicular B-Cell Lymphoma 
of the Gastrointestinal Tract

It is a distinctive subset of B-cell follicular lym-
phoma with generally indolent behaviour, devel-
oping as a primary lesion in the gastrointestinal 

Table 7.3 Blue cell pattern

Diagnosis
Immunohistochemical  
profile

Lymphoma LCA, CD3 or CD20
Plasma cell tumours CD138
Leukaemia MPO, CD43
Carcinoma—
adenocarcinoma

AE1/AE3

Neuroendocrine 
neoplasm

AE1/AE3, neuroendocrine 
markers

Mastocytosis CD117, CD25
Sarcoma—Ewing’s/
PNET

CD99

Metastasis Variable pattern

PNET = primitive neuroectodermal tumour

Table 7.4 Pink cell pattern

Diagnosis
Immunohistochemical 
profile

GIST CD117, DOG1
Histiocytic tumours CD68
Glomus tumour SMA
Granular cell  
tumour

S-100, SOX10

Langerhans cell 
histiocytosis

S-100, CD1a

Epithelioid smooth 
muscle tumour

SMA, desmin, 
H-caldesmon

Carcinoma—squamous P63, High molecular 
weight CK

Metastasis Variable pattern

GIST = gastrointestinal stromal tumour

Table 7.5 Clear cell pattern

Diagnosis
Immunohistochemical 
profile

GIST CD117, DOG1
Carcinoma—any AE1/AE3
Histiocytic lesions 
(xanthoma)

CD68

Lymphoma LCA
Mastocytosis CD117, CD25
Langerhans cell 
histiocytosis

S-100, CD1a

Clear cell sarcoma S-100, HMB45
PEComa HMB45
Epithelioid smooth muscle 
tumour

SMA, desmin, 
H-caldesmon

Metastasis—clear cell renal 
cell carcinoma

CD10

GIST = gastrointestinal stromal tumour

Table 7.6 Primary small intestine non-Hodgkin’s lym-
phoma [22]

Tumour type
Frequency compared to 
all GIT lymphoma sites

Diffuse large B-cell 
lymphoma

38%

Follicular lymphoma 23%
Enteropathy-associated 
T-cell lymphoma

10%

Post-transplant 
lymphoproliferative disorder

10%

Burkitt’s lymphoma 8%
MALT 5%

MALT = mucosa-associated lymphoid tissue

Table 7.7 Small and large cell patterns of lymphomas

Small cell pattern Large cell pattern
Follicular lymphoma
MALT lymphoma
Chronic lymphocytic 
leukaemia
IPSID

Diffuse large B-cell 
lymphoma
Hodgkin’s lymphoma
Plasmablastic lymphoma
Burkitt’s lymphoma
T-cell lymphoma

Usually B cell B or T cell

MALT  =  mucosa-associated lymphoid tissue; 
IPSID = immunoproliferative small intestine disease
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tract, in particular the second part of duodenum 
(Fig. 7.25). Follicular architecture is characteris-
tic. The tumour cells are small with irregular 
nuclear outline resembling centrocytes 
(Figs.  7.26). Variable numbers of blastic cells 
resembling centroblasts may be seen; however, 
tingible body macrophages are conspicuously 
absent. Centrocyte-like cells may extend in a dif-
fuse fashion into the adjacent lamina propria.

Duodenal follicular lymphoma exhibits the 
following:

 1. Immunophenotype: CD10 (+) (Fig.  7.27), 
B-cell lymphoma 2 (BCL-2) (+) (Fig. 7.28), 
BCL-6 (+) and loose CD21 (+) follicular den-
dritic cell network (often located at the 
 periphery of the follicle). CD10 (+) cells 
extending in a sheet-like pattern into the lam-
ina propria are particularly suggestive of this 
lymphoma. It has recently been suggested 
that the cell of origin may be a memory B 
cell, although previously follicular lymphoma 
in the gastrointestinal tract was likened to 

mucosa- associated lymphoid tissue (MALT) 
lymphoma. The combination of (1) expres-
sion of α-4-β-7 integrin, which is a mucosal 
homing receptor, (2) VH gene deviation and 
(3) IgA production suggests that tumour cells 
are derived from mucosal B cells.

Fig. 7.25 Endoscopic picture of follicular lymphoma in 
duodenum

Fig. 7.26 Follicular lymphoma

Fig. 7.27 Follicular lymphoma CD10
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 2. Flow cytometry: See table (Chapter 1).
 3. Molecular: Clonal restriction for Ig heavy and 

light chain genes. Bcl-2 rearrangement.

Follicular lymphoma should be distinguished 
from [23, 24]:

 1. Reactive lymphoid hyperplasia—features of 
reactive lymphoid hyperplasia include the 
presence of tingible body macrophages; 
absence of Bcl-2 and CD10 confined to ger-
minal centres only

 2. MALT lymphoma. Follicular lymphoma dif-
fers by having CD10 positive B cells extend-
ing into the lamina propria; and no 
lymphoepithelial lesions

 Extranodal Marginal Zone Mucosa- 
Associated Lymphoid Tissue (MALT) 
Lymphoma

May present as a primary lesion in the small 
intestine as a single mass or rarely as a lym-
phomatoid polyposis. Diagnostic features are 
discussed in the gastric tumour chapter. IPSID 
is a  distinct subset presenting in the small 
intestine and is discussed below.

 Immunoproliferative Small Intestinal 
Disease (IPSID)/α Heavy Chain 
Disease (Syn. Mediterranean 
Lymphoma)

Is a  subtype of small intestinal MALT lym-
phoma predominantly occurring in young 
adults of Middle Eastern or Mediterranean ori-
gin. IPSID is associated with  Campylobacter 
jejuni infection and early stage disease may 

Fig. 7.28 Follicular lymphoma bcl2

Fig. 7.29 IPSID - note plasmacytoid cell rich infiltrate

Fig. 7.30 IPSID positive reaction with CD138
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respond to antibiotic therapy [25]. Poor sanita-
tion, concurrent  parasitic infection and low 
socioeconomic class are risk factors for disease 
development.

Three stages of disease are recognised. In 
stage A, there is an infiltrate of essentially normal 
appearing lymphocytes and plasma cells in the 
small intestinal mucosa without disturbance of 
villous architecture. In stage B, nodular collec-
tions of mildly atypical lymphoid cells expand 
the lamina propria and cause villous blunting. 
Lymphoepithelial lesions and follicular colonisa-
tion can be seen. Stage C disease is a fully devel-
oped malignancy with diffuse sheets of atypical, 
large cells, resembling immunoblasts or plasma-
blasts (Fig. 7.29). Reed-Sternberg-like cells may 
be seen.

Immunohistochemical and molecular fea-
tures are summarised in Table. The fully devel-
oped malignancy is characterised by positive 
staining for CD20, CD138 (Fig.  7.30) and 
α-heavy chain (but no light chain staining). 
Early in the process, the combination of villous 
blunting and a plasma cell-rich infiltrate in the 
lamina propria can resemble coeliac disease or 
other similar  enteropathy. The absence of 
intraepithelial lymphocytosis and the density 
of the infiltrate point to the correct diagnosis. 
Later, the process may be mistaken for diffuse 
large B-cell lymphoma or plasmablastic 
 lymphoma. Early stage disease often 
responds to antibiotic therapy (30–70% remis-
sion). Untreated IPSID progresses to 
 lymphoplasmacytic and immunoblastic diffuse 
large cell lymphoma that invades the intestinal 
wall, involves mesenteric lymph nodes and 
may metastasize to a distant organ [26]. Later 
stage disease requires radiotherapy and 
chemotherapy.

 B-Chronic Lymphocytic Leukaemia/
Small Lymphocytic Lymphoma

This lymphoma is uncommon in the small intes-
tine and is generally only seen in advanced dis-
ease with poorer prognosis. A diffuse small cell 
lymphoid infiltrate is seen. There may be single 
cell infiltration of the epithelium.

 Post-transplant Lymphoproliferative 
Disorder

This is a lymphoproliferative disorder arising in 
immunosuppressed organ transplant recipients 
usually in association with EBV infection. Most 
cases are B-cell derived, although T-cell post- 
transplant lymphoproliferative disorder (PTLD) 
does exist (Fig. 7.31).

Immunosuppression required to prevent trans-
plant rejection is the underlying cause. EBV infec-
tion is the main viral cofactor; however, it is not 
solely responsible for lymphomagenesis. 
Alterations in oncogenes and tumour suppressor 
genes and epigenetic changes, particularly, hyper-
methylation, are important. Plasmacytoid den-
dritic cells (PDCs) that are activated by viral 
infections probably play a pathogenetic role as do 
regulatory T cells (Treg cells), which modulate the 
immune reactions once incited by antigen [27].

There is a wide spectrum of histopathologic 
findings from B-cell (plasma cell-rich) hyperplasia 
to lymphoma. The attached table provides a clas-
sification scheme. The lymphoma is most often 
polymorphic characterised by an admixture of 
small lymphocytes, plasmacytoid cells, large 
immunoblastic cells and occasional multilobu-
lated cells resembling Reed-Sternberg cells. 
Monomorphic lymphoma is usually a diffuse pro-
cess with large immunoblastic or plasmoblastic 
cells. Geographic necrosis may be seen (Table 7.8).

Immunohistochemical and molecular features 
are tumour cells immunoreactive with pan B-cell 

Fig. 7.31 PTLD in ileum range of cell sizes and a 
Reed  Sternberg-like cell centrally. CMV was present in 
the endothelial cells
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markers CD19, CD20 and CD79a. EBV in situ 
hybridisation (EBV-ISH) is usually positive. 
Monoclonal expression of either kappa or lambda 
light chain is seen mostly in the monomorphic 
cases. PCR analysis of immunoglobulin gene 
rearrangement is often monoclonal. T-cell PTLD 
tumour cells are immunoreactive with the T-cell 
markers CD3 and CD5 and demonstrate clonal 
T-cell receptors αβ or γδ on PCR analysis. The 
differential diagnosis includes a broad range of 
B- and T-cell NHL and also Hodgkin’s lym-
phoma, depending of the dominant morphologic 
pattern. In practice, the clinical setting generally 
provides the correct diagnosis.

 T-Cell/NK-T-Cell Non-Hodgkin’s 
Lymphoma

 Ulcerative Jejunoileitis

Ulcerative jejunoileitis is a clinical syndrome of 
multiple intestinal ulcers, frequently complicated 
by haemorrhage, perforation or obstruction that 
is due to a coeliac disease-related clonal T-cell 
proliferation. This disease is infrequently sam-
pled by routine endoscopic techniques, however, 
push enteroscopy  may allow for biopsies  to be 
taken.  Histologically there is ulceration, acute 
and chronic inflammation, fibrosis and pseudo-

pyloric gland metaplasia. Features of coeliac dis-
ease are usually evident in the adjacent  small 
bowel mucosa. There may be collagenous sprue.

The intraepithelial lymphocytes demonstrate 
an aberrant immunophenotype identical to 
RCD2 in the majority of cases. TCR monoclonal-
ity is present.

Differential diagnosis includes other causes of 
multifocal ulceration:

• Drug injury, e.g. NSAIDs
• Vasculitis
• CMUSE
• Crohn’s disease

These lack a history or serological evidence of 
coeliac disease and there are no coeliac disease 
enteropathy changes in non-ulcerated mucosa. 
Enteropathy-associated T-cell lymphoma forms a 
disease spectrum with UJ and separation is based 
on the identification of a mass lesion with ETTL.

 Enteropathy-Associated T-Cell 
Lymphoma (Enteropathy-Type T-Cell 
Lymphoma, Intestinal T-cell 
Lymphoma)

This is a rare T-cell malignancy of the small intes-
tine that usually, but not exclusively, arises in asso-
ciation with gluten-sensitive enteropathy. The 
association of this lymphoma with coeliac disease is 
based on the following evidence: (1) the presence of 
coeliac disease enteropathy in the adjacent mucosa, 
(2) history of long-standing coeliac disease in up to 
10% of patients, (3) ETTL prevalence parallel coe-
liac disease prevalence and (4) high prevalence of 
HLA DQ2 haplotype in both diseases.

Two morphological variants are recognised 
(see Table  7.9). Prognosis is poor in both sub-
types. Death is often as a result of severe malnu-
trition or as a complication of intestinal 
perforation [29, 30].

 Extranodal NK-T-Cell Lymphoma, Nasal 
Type (ENKTL)
This is a mostly extranodal EBV infection-related 
lymphoma of NK-cell origin more often than T-cell 
origin. It is most commonly encountered in adult 

Table 7.8 Classification of PTLD [28]

(1) Early lesions
  (a) Reactive plasmacytic hyperplasia
  (b) Infectious mononucleosis-like lesions
(2) Polymorphic PTLD
(3) Monomorphic PTLD (classified according to 
lymphoma they resemble)
  B-cell neoplasms
   (a) Diffuse large B-cell lymphoma (DLBCL)
   (b) Burkitt’s lymphoma
   (c) Plasma cell myeloma
   (d) Plasmacytoma-like lesions
   (e) Others
  T-cell neoplasms
   (a) Peripheral T-cell lymphoma not otherwise 

specified
   (b) Hepatosplenic T-cell lymphoma
   (c) Others
(4) Classical Hodgkin’s lymphoma-type (HL-PTLD) 
and HL-like PTLD

PTLD = post-transplant lymphoproliferative disorder
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males of oriental or South American origin. The 
gastrointestinal tract is one of the more frequent 
sites of occurrence. The lymphoma is pleomorphic 
with an admixture of small and large malignant 
cells together with a background of eosinophils, 
plasma cells and histiocytes. Angioinvasive and 
angiodestructive growth are common leading to 
zones of necrosis and prominent karyorrhectic 
debris [31, 32]. In some tumours, there is predomi-
nance of small cells without necrosis.

Most cases have an NK-cell immunopheno-
type: CD2+, CD45RO+, CD43+ and CD56+. 
Clonality for T-cell receptor is αβ− and γδ−. 
Surface CD3 is usually absent, but cytoplasmic 
CD3 may be detected on paraffin sections 
because NK cells contain an epsilon (ε) chain of 
the CD3 molecular that is recognised by a CD3 
immunohistochemical stain. T-cell cases are 
characterised by surface CD3 expression and 
clonal T-cell receptor αβ+ or γδ+. EBV genome 
is demonstrable in the tumour cells (EBV-ISH+). 
Differential diagnosis includes:

• Reactive/infectious process associated with 
extensive necrosis, e.g. mycobacterium tubercu-
losis infection. Attention to the finding of atypia 
in the lymphoid cells should allow distinction.

• Other large cell lymphomas, particularly those 
displaying angioinvasive growth. The 
 immunophenotypic characterisation will sep-
arate most cases.

• Vasculitic processes—The finding of an 
extensive and atypical lymphoid infiltrate 
should alert to the possibility of lymphoma.

• NK-cell enteropathy [33]—An expanding 
range of benign NK-cell proliferations is rec-
ognised. These may involve the gastrointesti-
nal tract and be sufficiently dense as to cause 
concern for lymphoma. EBV infection may be 
involved in the pathogenesis of some cases.

The tumour is aggressive with high mortality. 
Localised disease may respond to radiotherapy.

 Hodgkin’s Lymphoma

Hodgkin’s lymphoma is overwhelmingly a nodal 
disease and is very unlikely to present in the small 
intestine in primary form. A primary enteric lym-
phoma containing  Reed-Sternberg-like cells is 
more likely to represent a form of T-cell lymphoma 
or PTLD than to represent Hodgkin’s lymphoma.

 Haemopoietic Disorders 
with Plasmacytic Differentiation

 Extramedullary Plasmacytoma (EMP)

Primary enteric plasmacytoma is rarely encoun-
tered in the small intestine. Well-differentiated 
lesions may mimic a primary plasma cell-rich 
inflammatory process (Fig. 7.32). The near absence 
of other inflammatory cells is a clue to a neoplastic 
process. Fortunately, immunohistochemical stain-
ing for kappa and lambda light chains is usually 
diagnostic, showing a clear light chain restriction. 
Plasma cell-rich MALT lymphoma and IPSID are 
other diagnostic possibilities. Absence of reaction 
with the B-cell marker CD20 is a clue the lesion is 
not a form of B-cell lymphoma. The plasma cell 

Table 7.9 Two types of morphological variants

Type I or classical 
variant (Enteropathy 
associated T cell 
lymphoma)

Type 2 or monomorphic 
variant (monomorphic 
epitheliotropic T cell 
lymphoma)

• 80% to 90% of cases
•  Strong association 

with coeliac disease
•  Intermediate to large 

cells with abundant 
pale eosinophilic 
cytoplasm and round 
or slightly irregular 
central nuclei with 
prominent nucleoli

•  Associated 
inflammatory infiltrate 
of histiocytes and 
eosinophils

•  Adjacent coeliac 
enteropathy

•  CD3+, CD5−, CD7+, 
CD4−, CD8− 
(occasional +), 
CD103+, cytotoxic 
T-cell marker (TIA, 
granzyme, perforin) +, 
CD30 +/- and 
CD56− (rare +)

• Gains 1q and 5q

• 10% to 20%
•  Asian populations, 

uncommon association 
with coeliac disease

•  Small to intermediate size 
cells with inconspicuous 
nucleoli and minimal 
cytoplasm 
(monomorphic)

•  No associated 
inflammation

•  Adjacent intraepithelial 
lymphocytosis (without 
villous atrophy)

•  CD3+, CD5−, CD8+, 
CD56+, CD30-, cytotoxic 
T-cell markers (TIA1+/−, 
granzyme B+, 
perforin+/−)

•  Gain 9q or deletion 16q, 
STAT5B mutation, MYC 
amplification
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nature of the tumour can be confirmed with plasma 
cell markers CD38 and CD138. Poorly differenti-
ated lesions (“anaplastic plasmacytoma”) have a 
broad differential diagnosis including high-grade 
lymphoma,  metastatic melanoma and carcinoma. 
With respect to the latter, it should be remembered 
that some adenocarcinomas will express CD138 
and many plasmacytomas express EMA.

 Plasmablastic Lymphoma

Plasmablastic lymphoma (PBL) is a rare aggres-
sive B-cell lymphoproliferative disorder that is 
most commonly encountered in the oral cavity of 
HIV-positive patients. Small intestinal location is 
uncommon. Cases of  non-immunosuppressed, 
often elderly, patients are increasingly identified. 
Microscopically there is large cell lymphoma with 
plasmacytic differentiation (see Fig.  7.32). The 
immunophenotype is positive for CD79a (CD20 is 
negative), CD138, CD38, MUM-1 and CD10. 
EBV is often positive by in situ hybridisa-
tion.  EMA may also be expressed. The Ki67 pro-
liferation index is typically high [34].

 Lymphoplasmacytic Lymphoma

Lymphoplasmacytic lymphoma is a B-cell lym-
phoma with plasmacytic differentiation that 
underlies most cases of Waldenstrom’s macro-

globulinaemia. The latter is characterised by 
deposition of IgM paraprotein producing eosino-
philic, homogenous and strongly PAS+, begins 
within the villous lymphatics and eventually fills 
the lamina propria.

 Other Haemopoietic Disorders

Extensive plasmacytic differentiation may be 
encountered in MALT lymphoma, IPSID and 
post-transplant lymphoproliferative disorder.

 Leukaemia

Leukemic infiltration of the small intestine is 
rare. When present, there is generally evidence of 
systemic disease, although it may signal relapse 
of known disease. Chronic lymphocytic leukae-
mia, acute myeloid (myelogenous) leukaemia 
and acute lymphoblastic leukaemia are most 
commonly encountered.

Granulocytic sarcoma refers to an extramedul-
lary tumour of myeloblasts and/or immature 
myeloid cells often a forerunner to the develop-
ment of acute myelogenous leukaemia, but may 
also signal impending blast crisis in the setting of a 
myeloproliferative disorder or leukemic transfor-
mation in myelodysplastic syndrome. Intestinal 
involvement is sometimes a primary presentation 
of disease. The small intestine is the most common 
site of occurrence in the gastrointestinal tract. It 
tends to present as a polyp or larger ulcerated mass. 
Microscopically there is a diffusely infiltrating 
population of medium to large cells with occa-
sional prominent nucleoli and minimal to moderate 
eosinophilic cytoplasm. A variable number of 
admixed maturing eosinophils and neutrophils are 
typically present in the more differentiated lesion. 
The immunophenotype is positive expression 
of  CD43, in the absence of CD3 staining, lyso-
zyme, CD34, CD117 and myeloperoxidase (MPO). 
Flow cytometry is also helpful. Characteristic cyto-
genetic abnormalities t(8;21)(q22;q22) and inv(16)
(p13q22) are often found. Treatment should consist 
of systemic chemotherapy tailored to the treatment 
of AML, possibly in conjunction with surgical 
resection or radiation [35].

Fig. 7.32 Plasmacytoma duodenum - note the sheet like 
pattern of plasmacytic cells that can mimic an inflamma-
tory process. The absence of other cell types is a clue to 
its neoplastic nature

7 Proximal Small Intestine: Neoplastic Patterns and Mimics



234

 Histiocytic Disorders

 Xanthoma

Xanthoma is a collection of foamy histiocytes 
that forms single or multiple tumours. These may 
involve the mucosa only or the full thickness of 
the small intestinal wall. Multiple lesions may be 
present throughout the gastrointestinal tract. 
Hyperlipidaemia is an infrequent association in 
contradistinction to soft tissue xanthoma. A 
response to local mucosal injury is postulated as 
the aetiology in most cases. Confirmation of the 
histiocytic nature of the cells is via positive 
immunoreaction for histiocytic makers, e.g. 
CD68. The condition is benign and asymptom-
atic unless large. The main diagnostic consider-
ations2 are included in Table 7.10 [36, 37].

 Malakoplakia

This is a reactive process caused by inadequate pro-
cessing of bacterial products (usually derived from 
E. coli) by histiocytes. The resulting accumulation 
of histiocytes forms a tumour that often involves the 
mucosa. The terminal ileum is the most commonly 
involved small intestinal site. Malakoplakia is char-
acterised by sheets of histiocytes with abundant 
granular eosinophilic that contain basophilic, peri-
odic acid Schiff (PAS)-positive, diastase-resistant 
inclusions and diagnostic targetoid Michaelis-
Gutmann bodies [38]. The latter are grey to blue 
with H&E and are positive for calcium von Kossa 
stain and iron Perls stain. The histiocytes are posi-
tive for CD68 antibody. Xanthogranulomatous 
inflammation is the main differential diagnosis but 
lacks the characteristic Michaelis-Gutmann bodies.

 Langerhans Cell Histiocytosis

Gastrointestinal tract involvement by Langerhans 
cell histiocytosis is uncommon, and small intes-
tinal involvement is rare. It may affect adults as 
well as children and mostly present as a polyp 
forming mucosal infiltrate measuring <10  mm 
diameter. Histologically, the lesion is mostly 
well circumscribed and contains sheets of polyg-
onal cells with moderate pink slightly granular 
cytoplasm. The nuclei are characteristically 
grooved and are occasionally folded. An infil-
trate, sometimes prominent, of eosinophils and 
lymphocytes may accompany the tumour. 
Mucosal ulceration, reactive mucosal changes, 
entrapped epithelial elements, focal necrosis and 
multinucleated giant cells can be seen [39]. By 
immunohistochemistry, the lesions express 
S-100 protein and CD1a. Adult cases are typi-
cally solitary polyps that are cured by polypec-
tomy. In contrast, paediatric cases are usually 
associated with systemic disease and a poor 
prognosis.

 Metastases to the Small Intestine 
Mucosa

Most originate from a remote, typically extraint-
estinal site. Spread is via direct invasion, trans-
coelomic spread or vascular/lymphatic 
permeation. Most small intestinal metastases are 
not diagnosed on endoscopic biopsies either 
because their complications such as obstruction, 
perforation or haemorrhage require emergent 
surgical intervention or because they are located 
within the deep submucosa or muscularis propria 
and are therefore not accessible to biopsy for-
ceps. Mostly, metastases are readily distinguished 
by distinctive morphology and lack of an in situ 
component. Immunohistochemistry may be 
required to determine the site of origin.

Melanoma is the most common metastatic 
tumour and causes the most diagnostic difficulty 
because of variable morphology. The major dif-
ferential diagnostic considerations include  lym-
phoma, GIST and neuroendocrine  carcinoma. 
Metastatic disease in the small intestine is a 
marker of advanced disease.

Table 7.10 Histiocytic infiltrates

Histiocytic disorders of the small intestine
Xanthogranulomatous inflammation
Infections rich in histiocytic cells, e.g. Whipple’s 
disease, MAIC
Neoplasms, e.g. Rosai-Dorfman disease, Langerhans 
cell histiocytosis, juvenile xanthogranuloma, 
Erdheim-Chester disease, crystal storing histiocytosis, 
histiocytic sarcoma
Malakoplakia
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 Multifocal Tumour

See Table 7.11.

 Spindle Cell Pattern: Benign 
Appearing

See Table 7.12.

 Gastrointestinal Stromal Tumour (GIST)

GIST is a mesenchymal tumour mostly arising in the 
gastrointestinal tract. They are occasionally sampled 
in endoscopic biopsies, and establishment of the 
diagnosis is the most important aspect for the pathol-
ogist at this stage. GISTs originate from the intersti-
tial cells of Cajal, a component of the gut autonomic 
nervous system. Most tumours harbour activating 
mutations of the tyrosine kinase receptors, c-KIT or 
platelet-derived growth factor receptor (PDGFR). 
Rarely mutations of exon 15 of BRAF and in genes 
encoding the enzyme complex of succinate dehy-
drogenase (SDH) have also been identified. Most 
GIST mutations are sporadic. Up to 5% have a 
hereditary basis or occur in a multi-tumour syn-
drome. These include (1) neurofibromatosis 

(NF-1)—lack both c-KIT and PDGRA mutation; 
(2) Carney’s triad (gastric GIST, pulmonary chon-
droma and extraadrenal paraganglioma)—have dys-
function of SDH enzyme complex but do not have 
underlying gene mutation; (3) Carney- Stratakis syn-
drome (hereditary GIST and paraganglioma syn-
drome caused by germline mutations in succinate 
dehydrogenase (SDH)); and (4) familial GIST syn-
drome—have germline gain-of-function mutations 
in c-KIT (especially due to exon 11 mutation). 
PDGFRA mutation may also be found.

GISTs exhibit a wide variety of cellular and 
architectural patterns. (1) Cell type—this may be 
of spindle (70%), epithelioid (20%) or mixed 
(10%) type. Spindle cells range from plump 
smooth muscle-like cells to thin wavy neural-like 
cells, often with characteristic juxtanuclear vacu-
oles. Epithelioid cells are generally large and dis-
play cytoplasmic clearing (sometimes signet ring 
like). Nuclear variability and “floret”-like giant 
cells may be seen. (2) Architectural pattern 
includes short fascicles, palisading, nested (some-
times resembling neuroendocrine neoplasm), peri-
theliomatous, pseudovascular, pseudoglandular, 
haemangiopericytoma-like, linear streaming and 
sheeting/frankly sarcomatous patterns. (3) Stroma 
is also variable and includes hyalinised collagen, 
myxoid areas, microcystic stromal degeneration, 
lymphocytic infiltration and sometimes calcifica-
tion and/or mature bone. Knowledge of the myriad 
cellular and architectural patterns is required to 
consider the correct diagnosis.

Routine mucosal biopsy specimens often con-
tain little tumour submucosal-based GIST. Direct 
sampling of the tumour via TUNNEL or SINK 
procedures yields more materials.

Immunohistochemistry findings are tabulated 
in Table 7.13.

Gene mutation testing has potential diagnostic, 
prognostic and therapeutic value (see tables below) 
but is typically not requested on mucosal biopsy 
material. The differential diagnosis consists of other 
mesenchymal tumours of the gut. Predictive factors 
for progressive disease after primary resection are 
based on tumour size, site, mitotic activity and muta-
tion background [40, 41]. These features are sum-
marised in Tables 7.14, 7.15, 7.16, 7.17, and 7.18.

Table 7.11 Multifocal tumour

Causes of multifocal tumour
Primary neoplasms—neuroendocrine, haematopoietic, 
e.g. lymphomatoid polyposis
Metastases
Others, e.g. infection-related tumours
Polyposis syndromes (see Chap. 1)

Table 7.12 Spindle cell pattern: benign appearing (uni-
form cells with at most rare mitoses)

Leiomyoma
Schwannoma
Neurofibroma
Granular cell tumour
Solitary fibrous tumour
Inflammatory myofibroblastic tumour
Fibromatosis
Inflammatory fibroid polyp
Mastocytosis
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Table 7.13 Immunohistochemistry findings of gastrointestinal stromal tumours (GISTs)

1.  CD117—positive in 95%. Pattern of reaction is at the cell membrane with a Golgi dot pattern of reaction in 45%. 
Negative staining may be seen in between 35% and 80% of PDGFRA mutation GIST and is more common in 
epithelioid tumours. Positive reaction is encountered in melanoma, seminoma and occasionally desmoid tumour

2.  DOG-1—positive in >95%. Is as sensitive for c-KIT mutation spindle cell GISTs as CD117 and detects at least 
one third of the of the CD117 nonreactive tumours. It also reacts with a higher proportion of epithelioid and/or 
PDGFRA mutation GISTs

3. CD34—positive in 70%. This is more likely in gastric sites than the small intestine
4. SMA—positive in 30–40%
5. S-100—positive in 5% of all GIST but up to 1/3 of NF1-associated GIST
6. Desmin—positive in 1–2%
7. Keratin—positive in 1–2%
8.  SDH subunits—SDHB is the common immunohistochemical stain used and may detect abnormalities in other 

subunits of the enzyme complex. There is loss of reaction in SDH mutation; hence, a good internal control 
(usually native gastric body mucosa) is required. SDH mutation is not expected in small intestinal GIST

Table 7.14 Risk of progressive disease in gastrointestinal stromal tumours (GISTs) according to mitotic index, size 
and site

Mitotic index, HPF Size (cm) Duodenum Jejunum/ileum
≤5/50 ≤2 None (0%) None (0%)
≤5/50 2 to ≥5 Very low (3.8%) Low (3.4%)
≤5/50 ≥5 to >10 Insufficient data Moderate (24%)
>5/50 >10 High (34%) High (52%)
>5/50 ≤2 Insufficient data High (50%)
>5/50 2 to ≥5 High (50%) High (73%)
>5/50 ≥5 to >10 Insufficient data High (85%)
>5/50 >10 High (86%) High (90%)

Table 7.15 c-KIT

Exon 9 Exon 11 Exon 13 Exon 17
Frequency (all GIST) 10–15% 65–70% 1% 1%
Histology Usual pattern Spindle > epithelioid
Site predilection Small intestine Stomach ? ?
Imatinib response ++ (often requires higher dose) +++ Variable Variable
Progressive disease 17% 3% ? ?

GIST = gastrointestinal stromal tumours

Table 7.16 PDGFR

Exon 12 Exon 14 Exon 18 (usually D842V)
Frequency (all GIST) 1.5% 0.5% 6%
Histopathology Epithelioid, multinucleate giant cells, intermediate/high risk
Site predilection Stomach, omentum/peritoneal surface
Imatinib response Variable Variable Nil (D842V mutation is imatinib resistant)
Progressive disease Overall less aggressive than c-kit mutant GIST

GIST = gastrointestinal stromal tumours

Table 7.17 BRAF

Exon 15 (V600E)
Frequency Rare (<1%), female > male
Histopathology Spindle cell
Site Small intestine > stomach
Imatinib response Nil (BRAF inhibitors may be useful in advanced disease)
Progressive disease Insufficient data
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 Inflammatory Fibroid Polyp

See terminal ileum chapter.

 Other Mesenchymal Tumours

Other mesenchymal tumours that may be encoun-
tered in mucosal biopsies of the small intestine 
are included in Table 7.19.

 Spindle Cell Pattern: Malignant 
Appearing (Hypercellular 
with cytological atypia and readily 
identified mitoses) (Box 7.4)

 Lymphoid Hyperplasia

Small reactive lymphoid follicles may also be seen 
in the proximal small intestine mainly as a response 
to food allergy in children or in primary immuno-
deficiency disorder (e.g. CVID, IgA deficiency).

 Non-neoplastic Vascular Lesions

 Pyogenic Granuloma

Pyogenic granuloma is benign proliferation of 
capillary vessels originating from a feeding ves-
sel. The aetiology is often unclear. Trauma is 
responsible for at least some cases. Medications 
such as retinoids, the protease inhibitor indinavir, 
5-fluorouracil, capecitabine and some EGF 
receptor inhibitors have been implicated [42]. 
This lesion is also known as lobulated capillary 
haemangioma befitting its morphology. Typically, 
it is a raised, frequently ulcerated benign prolif-
eration of capillary sized vessels in an oedema-
tous stroma. Variable numbers of acute and 
chronic inflammatory cells may be present. The 
vessels show a branching pattern leading off a 
feeding vessel at the base. The major differential 
diagnoses are exuberant granulation tissue and 

Box 7.4 Spindle Cell Pattern—Malignant 
Appearing
• Inflammatory myofibroblastic tumour
• Angiosarcoma
• Sarcomatoid carcinoma
• Follicular dendritic cell tumour
• Dedifferentiated liposarcoma
• GIST
• Leiomyosarcoma
• Kaposi sarcoma
• Synovial sarcoma

Table 7.18 SDH deficiency

SDHB (also SDHA, SDHC, SDHD)
Frequency Rare (<1%), often familial, young 

females
Histopathology Multinodular/plexiform; epithelioid 

cells
Site Stomach only
Imatinib 
response

Nil (inhibition of insulin-like 
growth factor 1 receptor shows 
promise)

Progressive 
disease

20–25% develop liver metastases; 
however, long-term survival is still 
possible.
15% mortality (median 15 years of 
follow-up)
Traditional risk assessment is 
poorly predictive of progression risk

Table 7.19 Other mesenchymal tumours encountered in 
mucosal biopsies of the small intestine

Mesenchymal 
cell of origin Tumour type

Immunohisto-
chemistry

Smooth muscle Leiomyoma 
(rarely 
leiomyosarcoma)

SMA, Desmin

Neural Schwannoma, 
neurofibroma, 
MPNST, 
perineurioma

S-100
EMA

Fibroblastic/
myofibroblastic

Solitary fibrous 
tumour, 
inflammatory 
myofibroblastic 
tumour, 
fibromatosis

CD34, STAT 6

Vascular Glomus tumour, 
angiosarcoma

SMA
CD31

Adipose Lipoma, 
liposarcoma

CD34

Unknown Synovial 
sarcoma, clear 
cell sarcoma, 
PEComa

EMA
HMB-45
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Kaposi sarcoma. Inflammatory fibroid polyp and 
inflammatory myofibroblastic tumour may 
 sometimes enter the differential diagnosis. 
Attention to the clinical setting will aid the dif-
ferential diagnosis.

 Vascular Abnormalities

• These are non-neoplastic abnormalities in the 
vascular architecture or vessel anatomy. They 
often present as gastrointestinal tract 
bleeding.

 – Angiectasia [43]—This is characterised by 
dilated, thin-walled veins lacking an elastic 
lamina that results from a regional or gen-
eralised increase in venous pressure.

 – Haemodialysis-associated telangiectasia 
[43]—This is a generalised angiectasia of 
the gastrointestinal tract developing in 
patients on long-term haemodialysis. 
Changes in circulatory fluid volume may 
be a causative factor.

 – Portal hypertensive enteropathy [44, 45]—
This is a form of generalised angiectasia 
resulting from portal hypertension. Thick- 
walled dilated vessels along with oedema 
of the lamina propria, fibromuscular prolif-
eration, a decreased villous/crypt ratio and 
thickened muscularis mucosae form a char-
acteristic picture of portal hypertensive 
enteropathy. Occasionally polyp formation 
or ulceration may occur.

 – Dieulafoy’s lesion—This is a “calibre per-
sistent” submucosal vein that projects in 
the overlying mucosa.

 – Arteriovenous malformation—This is 
characterised by an abnormal, frequently 
transmural collection of vessels displaying 
variable thickness of their vessel walls. An 
internal elastic lamina can be identified in 
some of the vessels.

 – Lymphangioma or acquired lymphangiec-
tasia -  contains proteinaceous fluid rather 
than blood within the vascular lumina 
(Fig. 7.33).

 Primary Lymphangiectasia

Primary lymphangiectasia is a rare condition of 
dilated intestinal lymphatics/lacteals with leak-
age of protein-rich material into the gut lumen 
leading to protein losing enteropathy and malab-
sorption. Dilated lymphatics appear through all 
layers of the intestine wall. They can appear 
empty or contain proteinaceous material with 
free floating histiocytes. There is no associated 
inflammation [46–48]. The main diagnostic con-
siderations are lymphangioma, Whipple’s dis-
ease, MAIC and pneumatosis intestinalis.
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Terminal Ileum: Inflammatory 
Patterns

Ian Brown

 Acute Inflammation (and/or 
Erosion)

 Nonsteroidal Anti-Inflammatory 
Drugs (NSAIDS) Enteropathy

Nonsteroidal anti-inflammatory drugs (NSAIDs) 
cause injury of the small intestine mediated by 
microvascular changes. In addition to acute 
inflammation and erosion, there may be 
diaphragm- like strictures [1, 2]. Histologically, 
villous blunting, is usual, sometimes leading to a 
flat mucosa. Acute and chronic inflammation is 
often only mild. Conspicuous eosinophils are 
sometimes found. Erosion and gastric metapla-
sia of antral or pseudopyloric gland type can 
occur with chronic injury. A sometimes encoun-
tered pattern is prominent lipid-induced cyto-
plasmic vacuolation of the surface epithelium 
associated with epithelial serration. Hyalinisation 
of the lamina propria, reflecting ischaemic 
injury, may be appreciated in some cases.

In the terminal ileum, NSAID injury needs to 
be separated from Crohn’s disease. Clinical his-
tory and investigations are relevant. The histo-
logical finding of granulomata and a fissuring 
rather than broad-based pattern of ulceration are 
typical of Crohn’s disease, while prominent lym-
phangiectasia and very marked active chronic 
inflammation are supportive features of Crohn’s 
disease. Extensive chronic inflammation associ-
ated with diffuse architectural disturbance is also 
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more typical of Crohn’s disease [3]. Less com-
mon causes of ileitis are discussed below.

 Isolated Ileitis/Erosion

It is common to encounter inflammation and/or 
ulceration limited to the distal terminal ileum and 
detected by ileoscopy. Causes are listed in 
Table 8.1.

In the most commonly encountered cases, a 
cause is not established, and the process follows 
a benign outcome. The major feature is acute 
inflammation with neutrophilic cryptitis with or 
without crypt abscess formation (Fig. 8.1). There 
may be associated superficial erosion, often, 
only identified on multiple levels [4, 5]. This 
may overlie reactive lymphoid tissue (aphthous-
type erosion). Eosinophils are often present and 
may be numerous. Lymphocytes and plasma 
cells are increased, particularly when erosion is 
present. Features of chronicity including crypt 

architectural disarray (crypt branching and 
shortening), villous blunting, basal plasmacyto-
sis and pseudopyloric gland metaplasia may be 
encountered.

 Behcet’s Disease

Behcet’s disease is a multisystem vasculitic dis-
order of unknown aetiology involving both small 
and large vessels. Infection and genetic predispo-
sition have been proposed  as possible causes. 
There is an increased prevalence in countries that 
straddle the Silk Road, with the highest incidence 
in Turkey. HLA B51 has been associated. Hence 
the ethnicity of the patient is a useful diagnostic 
clue, although it is important to know that  all 
populations can be affected.

The disease manifests throughout the gastro-
intestinal tract with the ileocaecal region being 
most commonly affected. Mucosal involvement 
varies from non-specific focal active inflamma-
tion to extensive and deep mucosal ulceration [6]. 
An aphthous pattern of erosion is commonly 
encountered. The vasculitis affects vessels of the 
submucosa or deeper in the intestinal wall and is 
therefore rarely encountered in endoscopic 
biopsies.

 Cryptogenic Multifocal Ulcerating 
and Stenosing Enteritis (CMUSE)

This is an uncommon disorder characterised by 
multifocal ulceration and stenosis of the small 
intestine [7, 8]. At present the aetiology is uncer-

Table 8.1 Causes of isolated ileal erosion

Crohn’s disease limited to the ileum
Infection—Yersinia, Mycobacterium tuberculosis, 
Campylobacter, Salmonella; rarely viral, e.g. CMV, 
and fungal, e.g. histoplasma and streptococcal
Medications—NSAIDs, calcium channel blockers 
(nicorandil), chemotherapy agents (5-FU), potassium
Spondyloarthropathy—ankylosing and non-ankylosing 
type
Backwash ileitis in ulcerative colitis
Behcet’s disease and other vasculitis
Focal ischaemia
Acute radiation injury
Idiopathic

Fig. 8.1 Isolated ileal 
erosion. No features of 
chronicity
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tain. Associations with complement 2 deficiency 
and polyarteritis nodosa [8] have been reported, 
and a genetic defect in the prostacyclin pathway 
has been reported in one family. The latter may 
explain the close morphological appearance to 
NSAID enteropathy.

Despite the name, not all cases are associated 
with a well  developed stenosing process. 
Ulceration involving mucosa or superficial sub-
mucosa is consistently present and is associated 
with a mild mixed inflammatory infiltrate includ-
ing some eosinophils. The intestine away from 
the ulcers is histologically normal.

 Active Chronic inflammation

Causes of active chronic inflammation  ±  ulcer-
ation in the terminal ileum are listed in Table 8.2.

 Crohn’s Disease

Crohn’s disease affects all regions of the gastro-
intestinal tract with the terminal ileum being the 
most commonly affected site [9, 10]. It is charac-
terised endoscopically by discontinuous inflam-
mation, ulceration, sinus/fistula formation and 
fibrosis-related stenosis.

Mucosal biopsies display patchy variable 
intensity active chronic inflammation with 
architectural disturbance and pseudopyloric 
gland metaplasia (Fig.  8.2). Ulceration is fre-
quent, and granuloma formation is seen in 
about one quarter of biopsies. Eosinophils may 
be frequent, although not numerous enough to 
suggest eosinophilic enteritis. The finding of 
granulomas represents a good marker of 
Crohn’s disease outside of areas with a high 
prevalence of mycobacterium tuberculosis 
infection.

 Intraepithelial Lymphocytosis

The causes include all those discussed for the 
proximal small bowel. In addition, terminal ileal 
lymphocytosis can be associated with lympho-
cytic colitis [11, 12].

Table 8.2 Causes of active chronic inflammation and 
ulceration in the terminal ileum

Crohn’s disease
Infection—Yersinia and Mycobacterium infection
Medication injury, e.g. NSAID
Vasculitis
CMUSE
“Backwash” ileitis in ulcerative colitis

Fig. 8.2 Ileal Crohn’s 
disease. Note superficial 
erosion, pseudopyloric 
gland metaplasia, 
architectural disturbance 
and fibrosis
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 Subepithelial Collagen

 Collagenous Ileitis (Fig. 8.3)

The ileum is the least common site for subepithe-
lial collagen deposition in the gastrointestinal 
tract. There is a well-established association with 
collagenous colitis. Sartan family medications 
are  an increasingly recognised association. 
NSAIDs are likely responsible for some cases. 
There exist a significant number of examples 
where the cause is never established. Associated 
inflammation in the lamina propria is typical [13].

 Eosinophil Infiltration

 Eosinophilic Enteritis

Eosinophilic enteritis is a symptomatic 
eosinophil- rich inflammatory disorder either lim-
ited to the small intestine or involving the small 
intestine as part of more extensive gastrointesti-
nal disease.  It is more extensively discussed in 
the proximal small intestine chapter.

Disorders associated with eosinophilic enteritis 
presenting mainly in the ileum include [14] para-
sitic infection  (especially Ancylostoma caninum) 

and Crohn’s disease after treatment. Other causes 
include food allergy and certain drugs, e.g. 
NSAIDs, gold, tacrolimus, clozapine, connective 
tissue disease  (such as SLE), vasculitis (particu-
larly eosinophilic granulomatosis with polyangiitis 
= Churg Stauss granulomatosis), hypereosinophilic 
syndrome, organ transplantation, chronic granulo-
matous disease and neoplastic disorders  (such as 
Inflammatory fibroid polyp, Langerhans cell his-
tiocytosis, mastocytosis, lymphoma and leukae-
mia). Some cases are idiopathic.

The normal mean enteric eosinophil count is 
<10/HPF with peak eosinophil counts in paediat-
ric ileum being 28/HPF [15]. Diagnosis is estab-
lished by diffuse mucosal involvement by 
eosinophils >30/HPF accompanied by villous 
blunting of variable degree, eosinophil infiltra-
tion of epithelium, eosinophilic crypt abscess for-
mation and infiltration of muscularis mucosae 
[14, 15]. Mucosal oedema may be prominent in 
some case. Focal intense eosinophil infiltrates are 
particularly suggestive of parasitic infec-
tion.  Special tests are infrequently required  for 
ileal eosinophil infiltrates. CD117 and CD25 
stains can establish underlying mastocytosis, and 
c-kit mutation testing can subsequently be per-
formed.  CD34 can help confirm an underlying 
inflammatory fibroid polyp.

Fig. 8.3 Collagenous ileitis displaying marked thickening of the subepithelial collagen layer and sloughing of the 
surface epithelium (H&E and trichrome stains)
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Where no specific cause is identified, patholo-
gist should report mucosal eosinophilia as a reac-
tion pattern with multiple possible causes. 
Potential causes may be evident in the histologi-
cal sections, and their presence or absence should 
be specifically stated in the report. A comment to 
the effect that “mucosal eosinophilia is not spe-
cific but common causes include allergic reaction 
to food or drugs, and parasitic infection” is useful 
when no cause is evident in the tissue sections.

 Histiocytic/Granulomatous 
Infiltrates

See Table 8.3.

 Ischaemic Injury

Causes of intestinal ischaemia are discussed in 
Chap. 1. In general small intestine ischaemia 
results from large vessel occlusion as the good 
collateral blood supply of the small intes-
tine overcomes most small vessel occlusion.

 Ischaemic Enteritis

The earliest change is epithelial cell apoptosis 
followed by crypt atrophy and villous blunting 
(Fig. 8.4). Oedema and red cell extravasation will 
be prominent if venous obstruction is the cause. 
Later, hyalinisation of the lamina propria, a use-
ful diagnostic sign, may develop. Inflammation is 

generally absent, but focal acute inflammation 
may develop, particularly when the blood supply 
is restored. The muscularis mucosa may be atro-
phic or at least focally disappear.

 Apoptosis

See Table 8.4.

 Toxic Injury Pattern

This is most commonly seen when there is abrupt 
severe injury to the epithelium leading to obvious 
epithelial injury.  The general causes are dis-
cussed in Chap. 1.

 Radiation Enteritis

Radiation enteritis occurs as a complication of 
pelvic or abdominal radiation [16]. Histological 
changes occur throughout the intestinal wall and 
can be acute or chronic. Acute mucosal changes 
range from oedema to frank mucosal ulceration 
or necrosis. Villous blunting and a mild increase 

Table 8.3 Histiocytic/granulomatous infiltrates

Histiocytes • Xanthoma
• Malakoplakia
• Infections, e.g. Whipple’s disease, 
MAIC
• Lipid storage disorders
• Muciphages

Granulomata • Foreign body granuloma
• Sarcoidosis
• Crohn’s disease
• Pneumatosis
• CVID
• Chronic granulomatous disease
• Infections, e.g. Mycobacterium 
tuberculosis

Fig. 8.4 Ileal ischaemic injury pattern

Table 8.4 Apoptosis

•  Medication including chemotherapy and 
immunomodulatory agents, e.g. ipilimumab, 
mycophenolate

•  Immune mediated—GVHD, CVID, thymoma- 
associated colitis, autoimmune enteropathy

• Infection—HIV, other virus

8 Terminal Ileum: Inflammatory Patterns
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in chronic inflammatory cells can be seen. Acute 
inflammation, crypt apoptosis and crypt loss 
occur with more severe injury. Atypical stellate 
cells (“radiation” fibroblasts) may be seen in the 
granulation tissue of an ulcer. Chronic radiation 
enteritis is characterised by crypt architectural 
irregularity with pyloric gland metaplasia in the 
ileum and fibrosis in the lamina propria.

 Mixed Injury Pattern

In the terminal ileum, medications, such as 
NSAIDS and new biological agents, and Crohn’s 
disease are the most common cause for a mixed 
pattern of injury.

 Depositions

 Pigment Depositions

 Carbon
Exogenous pigmented material is a common 
finding in the terminal ileum within the Peyer’s 
patches. It is believed to have an origin from 
ingested atmospheric pollution [17, 18].

 Pseudomelanosis Ilei
This is a deposition of brown pigment, usually 
within the villous stroma. The pigment contains 
variable amounts of iron, ceroid, sulphur and mel-
anin. A Perls’ stain will highlight the iron.

True melanosis may be associated with meta-
static melanoma in the local area.

 Special Patterns

 Infections

 Yersinia
These are gram-negative coccoid bacteria affect-
ing the small and large intestine. The most com-
mon human infections are caused by Yersinia 
enterocolitica and pseudotuberculosis species.

Infection is acquired from contaminated 
water, dairy and meat products. The ileum, right 

colon and appendix are typically affected. The 
characteristic findings are large geographic gran-
ulomata with central microabscess formation. 
These are often centred on reactive Peyer’s 
patches in the ileum. Ulceration is common. Very 
few organisms are usually found on gram stain.

PCR performed on paraffin shavings from the 
tissue block is useful in confirming infection.

Exclusion of mycobacterial infection, Crohn’s 
disease and other bacterial infections associated 
with ileitis, in particular Salmonella and 
Campylobacter, is required.
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Terminal Ileum: Neoplastic  
Pattern and Mimics 

Ian Brown

 Benign Tumours and Mass-Forming 
Lesions

 Endometriosis

Endometriosis is the presence of endometrial 
glands and stroma outside of the endometrial 
cavity. Gastrointestinal tract  involvement is 
encountered in 4–37% of patients with pelvic 
endometriosis [1]. The ileum is the most com-
mon site of small intestinal involvement but is 
overall less frequent than sigmoid or rectal loca-
tion [1]. The mucosa is involved in about one 
third of cases with intestinal wall endometriosis 
[2]. The disease most often presents as a mural 
mass with stricture formation. Mucosal polyps 
may occur in this setting or sometimes without 
evident mural disease.

The classic diagnostic triad is (1) endometrial 
glands, (2) endometrial stromal and (3) evidence 
of haemorrhage. At least two of these elements 
are required for a confident diagnosis. 
Endometrial glands may be admixed with native 
intestinal glands and can be easily missed. 
Mucosal prolapse changes of lamina propria 
fibrosis, smooth muscle proliferation and crypt 
elongation may be seen. Acute and chronic 
inflammation and sometimes ulceration with 
mucosal distortion are possible and can be a 
mimic for Crohn’s disease [2]. The combination 
of chronic ulceroinflammatory changes and stric-
ture can be mistaken for Crohn’s disease
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A panel of CK7 (+), CK20 (−), CDX-2 (−) 
and PAX-8 (+) immunohistochemical stains can 
distinguish endometriotic glands from native 
intestinal glands.

 Pseudopolyp (Benign Mucosal Polyp, 
Inflammatory Pseudopolyp)

This is a generic term for a benign polypoidal 
mucosal lesion characterised by stromal and epi-
thelial expansion without evidence of a neoplastic 
process. Several different processes are included 
under this generic designation. Local trauma or 
inflammation is most common. Inflammation 
may be related to Crohn’s disease [3], or to medi-
cations, e.g. NSAIDs. Local mucosal ischaemia is 
a rare cause in the small intestine.

There is expansion of the lamina propria by fibro-
sis and/or a fibroblastic proliferation, and inflamma-
tion is often present. Smooth muscle and neural 
hyperplasia and lymphangiectasia may occur, par-
ticularly in Crohn’s disease- associated pseudopol-
yps [3]. The crypt epithelium is frequently 
hyperplastic and may be dilated. Villi tend to be 
shortened. In some cases, there is ulceration, and 
variable amounts of granulation tissue may com-
prise the polyp. Occasionally there is only granula-
tion tissue, and in this circumstance the lesion can be 
designated a “granulation tissue polyp”.

 Lymphoid Hyperplasia

Lymphoid hyperplasia is a hyperplasia of pre- 
existing lymphoid tissue in the Peyer’s patches of 
the terminal ileum due to a local or systemic acti-
vation of the immune system. The most common 
reasons for this include viral infection, recent 
vaccination and medication reaction [4, 5].

The normal ileal lymphoid tissue undergoes 
enlargement characterised by development of 
irregular reactive germinal centres and expansion 
of the mantle/marginal zone region. Follicle lysis 
may be seen when the process is marked. In pure 
form, there is no associated acute inflammation, 
ulceration or granuloma formation.

Lymphoma, particularly of follicular type, 
always needs to be considered. Features that raise 
concern for lymphoma include:

 1. Finding of lymphoepithelial lesions or lym-
phocytes with destructive invasion of the epi-
thelium with disappearance of glands.

 2. Sheets of large lymphoid cells or any popula-
tion of markedly atypical or enlarged lym-
phoid cells

 3. Atypical follicle architecture (i.e. lack of 
polarisation, no tingible body macrophages, 
mantle/marginal zones absent or poorly seen, 
mantle/marginal zones that are markedly 
enlarged, uniform cellular appearance)

 Pneumatosis Intestinalis

Pneumatosis intestinalis is a condition character-
ised by the development of gas-filled cysts in the 
wall of the small intestine or colon. These may 
produce a polypoidal appearance to the mucosa 
[6, 7]. Two main theories of pathogenesis exist: 
(1) the mechanical theory, implicating mucosal 
disruption and increased intraluminal pressure, 
and (2) the microbiological theory, implicating 
gas-forming bacteria.

The gas cysts may be single or multiple and 
vary from the size of adipocytes up to several 
centimetres. Cysts tend to be located in the sub-
mucosa or subserosa. The roof of submucosal 
cysts may be appreciated in mucosal biopsies. 
They often have no lining appearing as a clear 
space surrounded by compressed or fibrotic tis-
sue. Sometimes multinucleate giant cells sur-
round the cysts and rarely an apparent single 
cell lining by histiocytes is seen [6]. Neutrophils, 
eosinophils, lymphocytes and plasma cells may 
infiltrate the stroma around the cysts. 
Progressive fibrosis leads to involution of the 
cyst over time.

The differential diagnosis can be broad and 
includes lymphangioma, fat necrosis, granuloma-
tous inflammatory conditions (when multinucleate 
giant cells are present), infections due to gas-form-
ing bacteria and artefactual pseudolipomatosis.
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 Non-neoplastic Vascular Lesions

 Vascular Abnormalities

These are non-neoplastic abnormalities in vascu-
lar architecture or vessel anatomy. They often 
present as gastrointestinal tract bleeding. These 
are discussed in more detail in the small intestine 
chapter. Lesions seen in the ileum include angi-
ectasia, lymphangioma/lymphangiectasia and 
arteriovenous malformation [8].

 Benign Epithelial Tumours

 Adenoma

Intestinal-type adenoma is quite rare in the termi-
nal ileum. The possibility of genetic predisposi-
tion syndrome (e.g. familial adenomatous 
polyposis) should always be considered when 
encountered. Gastric-type adenomas are not 
described at this site.

 Malignant Epithelial Tumours

 Adenocarcinoma: Intestinal Type

This is a malignant neoplasm arising from the 
glandular epithelium of the small intestine. It is 
morphologically similar to its colonic counter-
part. There is an increased risk in familial adeno-
matous polyposis, Lynch syndrome, juvenile 
polyposis syndrome, Peutz-Jeghers syndrome 
and neurofibromatosis type 1. The diagnosis is 
usually straight forward.

 Neuroendocrine Neoplasm

Neuroendocrine neoplasm of the small intestine 
are more extensively covered in Chapter 7. 
Features of these tumours occurring in the termi-
nal ileum are summarised in Table 9.1 [9].

 Mesenchymal Tumours

 Gastrointestinal Stromal 
Tumour (GIST)

This is uncommon in the terminal ileum. Features 
are identical to those discussed above for the 
proximal small intestine.

 Inflammatory Fibroid Polyp

Inflammatory fibroid polyp is a distinctive benign 
neoplasm limited to the luminal gastrointestinal 
tract and characterised by a spindle cell and small 
vessel proliferation typically accompanied by 
eosinophil-rich inflammation. In biopsies it is evi-
dent at the base as a spindle cell proliferation that 
varies from paucicellular with fibromyxoid stroma 
to moderately cellular with onionskin-like patterns 
around vessels and glands (see Fig. 9.1). The spin-
dle cells may be thin and wavy, to plump and 
almost stellate. Occasionally multinucleate cells 
are seen (see Fig. 9.2). Mitotic figures are gener-
ally rare. Numerous eosinophils and mast cells are 

Table 9.1 Neuroendocrine neoplasm of the terminal ileum

Ileum
• 25% of all GIT NENs
• 1/3–1/2 of all small intestinal neoplasms
• M:F = 1.5:1
• Sixth/seventh decade
• Non-syndromic
• 95% non-functional
• 5% functional (carcinoid syndrome)
• Midgut pattern—insular nests in a fibro vascular 
stroma. Tumour cells are uniform and intermediate 
size with high nuclear to cytoplasmic ratio. The vast 
majority are grade 1. Despite this they are fully 
malignant lesions
• Multiple tumours—20–50%
• Prognosis: 5-year survival
I. If no metastasis ~100%
II. if lymph node metastases ~75%
III. if distant metastases ~50%
• Metastasis to lymph nodes develop in 10–40% of 
tumours <10 mm diameter

9 Terminal Ileum: Neoplastic Pattern and Mimics 
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usually present. Variable numbers of lymphocytes, 
plasma cells and histiocytes are also present. 
Zones of stromal hyalinisation devoid of inflam-
matory cells also occur but are infrequent in muco-
sal biopsy specimens. Immunohistochemistry 
reveals reaction with CD34 (Fig.  9.3) and 
PDGFR.  Occasional cells may react with SMA, 
desmin, cyclin D1, CD68 and factor XIIIa. Non-
reactive stains are CD117, DOG-1, S-100, EMA 
and keratin (e.g. AEI/AE3). Mutations in the gene 
transcribing the α subunit of platelet-derived 
growth factor receptor (a surface tyrosine kinase 
receptor) have been identified and confirm that the 
lesion is a true neoplasm and not a reactive inflam-
matory process. Mutations at exon 12 and 18 are 
most frequent and produce constitutive activation 
of the cell surface receptor (PDGFR). Exon 12 

mutations are more commonly associated with 
small intestinal site. The differential diagnosis 
includes inflammatory myofibroblastic tumour, 
exuberant healing ulcer site, granulation tissue and 
eosinophil- rich neoplastic process, e.g. Langerhans 
cell histiocytosis and neoplasms with often promi-
nent inflammation such as schwannoma [10–13].

 Other Mesenchymal Tumours

These are uncommonly encountered in terminal 
ileal biopsies. The general approach to these 
lesions is discussed in Chapter 1.

 Haematopoietic Tumours

 Mantle Cell

An aggressive form of B-cell lymphoma that has 
a predilection for the gut (facilitated by α-4-β-7 
integrin expression) where it frequently presents 
as multiple polyps. In the intestine, mantle cell 
lymphoma most commonly exhibits diffuse 
architecture with sheets of small to intermediate 
(and occasionally large “blastic”) cells destroy-
ing native glands without lymphoepithelial lesion 
formation (Fig. 9.4). Occasionally, a nodular pat-
tern or a mantle zone pattern around reactive ger-
minal centres may be seen. The presence of 
epithelioid histiocytes and perivascular sclerosis 
may be clues to the diagnosis (Figs. 9.5 and 9.6).

Fig. 9.1 Inflammatory fibroid polyp of ileum ×40 - peri-
vascular oedema, prominent vessels and prominent eosin-
ophil infiltration

Fig. 9.2 Inflammatory fibroid polyp of ileum ×200 - note 
the multinucleate cells which are an occasional finding

Fig. 9.3 Inflammatory fibroid polyp of ileum  - typical 
pattern of CD34 expression
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 Diffuse Large B-Cell Lymphoma

As with other sites in the gastrointestinal tract, 
diffuse large B-cell lymphoma may present as a 
solitary mass in the ileum (Fig. 9.7). It may arise 
de novo or as a result of transformation from 
another B-cell lymphoma, e.g. MALT.  CD20 
expression is typical unless the patient is under-
taking treatment with anti-CD20 medication. 
CD10 expression is associated with a better prog-

nosis than cases showing no expression. 
Mutations in Bcl-2 and Bcl-6 genes may be 
found. At least 10% of cases display a high pro-
liferation index (>95%) by Ki67 stain. This is 

Fig. 9.4 Mantle cell lymphoma ileum high power. Sheets 
of irregular small to intermediate sized cells

Fig. 9.5 Mantle cell lymphoma ileum CD5 reaction

Fig. 9.6 Mantle cell lymphoma ileum nuclear cyclin D1 
reaction

Fig. 9.7 Ileum diffuse large B-cell lymphoma high 
power

9 Terminal Ileum: Neoplastic Pattern and Mimics 



254

usually the result of additional mutations involv-
ing c-myc gene  - a “double-hit lymphoma”. 
Rarely mutations of Bcl-2, Bcl-6 and c-myc 
occur, and these “triple-hit” lymphomas are par-
ticularly aggressive.

 Burkitt Lymphoma Ileum 

Burkitt lymphoma  is an aggressive lymphoma 
occurring in both endemic (EBV infection asso-
ciated) and sporadic forms. In both forms, gastro-
intestinal tract involvement has a predilection for 
the ileocaecal region.

The endemic form is strongly associated with 
EBV infection. Endemic areas are in Africa and 
the Middle East, with the latter region showing 
an increased predilection for intestinal disease. 
There is an increased risk for Burkitt lymphoma 
development in HIV-infected individuals.

Classical Burkitt lymphoma is characterised 
by a diffuse infiltrate of intermediate-sized cells 
with squared- off cell borders, round nuclei and 
2–5 small to medium-sized paracentral nucleoli. 
Cytoplasmic vacuoles may be seen [14]. 
Reflecting the high proliferation rate of this 
tumour is numerous mitoses and apoptotic bod-
ies, the latter being engulfed by histiocytes and 
imparting the characteristic “starry sky” appear-
ance (Fig. 9.8).

Other high-grade non-Hodgkins lymphoma of 
both B- and T-cell types can mimic Burkitt lym-

phoma. Immunohistochemistry is of assistance in 
excluding T-cell lymphoma. In practice the most 
difficult separation is with DLBCL with c-myc- 
related double- or triple-hit mutation. Attention 
to the clinical setting, site of occurrence and cell 
morphology is the most helpful feature. 
Expression of EBV (EBER-ISH) is helpful in 
confirming endemic and immunodeficiency- 
related cases.

 Mastocytosis

Mastocytosis affecting the intestine is said to 
be  part of a systemic process although cases 
confined  to  the gastrointestinal tract  are often 
encountered and may be the initial site of pre-
sentation of disease. The colon and terminal 
ileum are most commonly involved. Tumour 
may be single and present as a polyp or multifo-
cal and plaque like or indistinct and is composed 
of round to spindle-shaped cells expanding the 
lamina propria. The round cells frequently dis-
play cytoplasmic clearing leading to a “fried 
egg”-like appearance (Fig. 9.9, 9.10, 9.11, and 
9.12). The cells show a tendency to collect 
around the glands and to form a dense superfi-
cial band. The process may be patchy. An asso-
ciated eosinophil infiltrate is usual and can 
overwhelm the background mast cells, suggest-
ing a diagnosis of eosinophilic enteritis. A rare 
pleomorphic tumour variant (mast cell sarcoma) 
has been described in the gastrointestinal tract 
[15, 16]. Toluidine blue histochemical stains 
usually highlight the cells but have been super-
seded by immunochemistry for c-kit and mast 
cell tryptase. CD25 reaction is highly specific 
for neoplastic mast cells and confirms the diag-
nosis of systemic mastocytosis. Consensus cri-
teria for the diagnosis have been established and 
are presented in Table 9.2. Systemic mastocyto-
sis is the result of a mutation of the gene encod-
ing for the c-kit (tyrosine kinase) receptor. 
Mutation analysis of the c-kit gene may be ben-
eficial as some mutations (except the common 
codon 816 mutation) are associated with a 
favourable response to tyrosine kinase receptor 
antagonists.

Fig. 9.8 Burkitt lymphoma ileum. Note the prominent 
apoptosis 
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Fig. 9.9 Burkitt 
lymphoma ileum Ki67 
index. Expression in 
essentially all tumour 
cells

Fig. 9.10 Mastocytosis characterised by oval cells with 
clear cytoplasm and background rich in eosinophils. 
H & E stain 

Fig. 9.11 CD25 stain mastocytosis

Fig. 9.12 CD117 mastocytosis

Table 9.2 Diagnostic criteria for systemic mastocytosis

Major
Multifocal dense aggregates of mast cells with more 
than 15 cells per aggregate in an extracutaneous tissue
Minor
1.   >25% of mast cells have morphologic 

abnormalities, e.g. spindle shape, irregular outline
2.  Expression of CD25 with or without CD2 by mast 

cells
3.  Detection of a codon 816 c-kit mutation by a 

sensitive technique in lesional tissue or peripheral 
blood

4. Serum baseline tryptase >20 ng/mL
Diagnosis = 1 major and 1 minor criterion or 3 
minor criteria

9 Terminal Ileum: Neoplastic Pattern and Mimics 
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 Acute Inflammation (and/or Erosion)

Acute inflammation pattern (also known as 
active inflammation) is characterised by neutro-
phil infiltration in the mucosa. The normal lam-
ina propria inflammatory cell infiltrate consists 
of lymphocytes, plasma cells and histiocytes. 
Collections of neutrophils in the lamina propria 
are abnormal; however in most cases, the find-
ing of neutrophil infiltration of the crypt epithe-
lium “cryptitis” with or without extension into 
the crypt lumen “crypt abscess formation” is 
required to define this pattern. Active inflam-
mation in the colon is further classified as focal 
or diffuse, depending on the extent of neutro-
phil infiltration. Focal active inflammation 
involves only a single or at most a few adjacent 
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crypts, often in a multifocal fashion, with nor-
mal intervening mucosa (Fig. 10.1; focal active 
colitis (FAC) due to C. difficile). Diffuse active 
inflammation is characterised by neutrophil 
infiltration of the majority of the crypts in the 
biopsy material. Most causes of severe active 
inflammation also can produce surface erosion. 
A defining feature of the active inflammation 
pattern is the absence of changes suggesting 
chronicity (see later).

 Focal Active Colitis

Several studies have identified the causes of focal 
active colitis pattern, and there are distinct differ-
ences between adult and paediatric cases (see 
Table 10.1). In both adults and children, an infective 
or presumed infective cause (on the basis of symp-
toms and self-limited behaviour) is most common. 
Other associations in adults are medications, in par-
ticular NSAIDs, and irritable bowel syndrome. Our 
experience is that the use of sodium phosphate 
bowel preparation is also an important contributor. 
Importantly, inflammatory bowel disease, in partic-
ular Crohn’s disease, is not commonly associated 
with the pattern of inflammation in adults, but it 
often manifests with this pattern in children.

Knowledge of these associations is important 
for reporting. Text containing the following com-
ments can be added to the pathology report when 
focal active colitis pattern is identified.

In adults: “focal active colitis pattern is most 
commonly associated with infection, medication 
effect, or a non-specific finding. It is only rarely 
associated with inflammatory bowel disease at 
first presentation”. In children: “focal active coli-
tis pattern is most commonly associated with 
infection or represents an early phase in the 
development of inflammatory bowel disease. In 
approximately one quarter of patients a cause is 
not established” [1–6].

 Diffuse Active Colitis

Clinically, a diffuse active colitis presents with an 
abrupt onset of diarrhoea sometimes with per 

Fig. 10.1 Focal active colitis secondary to C. difficile 
infection

Table 10.1 Associations of focal active colitis pattern in adults and children

Greenson et al. 
1997 [2]

Volk et al.1998 
[3]

Shetty 
et al.2011 [1]

Xin et al. 
2003 [4]

Cause Adult(N = 42) Adult(N = 31) Adult 
(N = 90)

Paediatric 
(N = 31)

Self-limited (probable or proven infection) 39% 48% 19% 31%
Drugs 39% – 24% 0%
Irritable bowel syndrome 14% – 33% 0%
Inflammatory bowel disease(Crohn’s disease 
usually)

0% 13% 16% 31%

Ischaemia 4% 10% – –
Allergy – – – 6.5%
Hirschsprung’s disease – – – 3.2%
Idiopathic/asymptomatic 22% 29% 8% 27.6%
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rectal bleeding. It is often accompanied by fever 
and abdominal pain.

The major causes of diffuse active colitis are 
listed below.

• Infection (see below)
• Topical injury

 – Chemical (including medications)
 – Physical trauma

• Early ulcerative colitis
• Medication

 – methyl-DOPA, immune modulatory 
medications.

Of the causes listed, the most important is 
infection. Most cases of diffuse active colitis run 
a self-limited clinical course, and it is believed 
that infective processes are responsible for the 
majority of these cases even if an organism is 
unable to be identified. The term acute self- 
limited colitis is applied for such situations and 
is defined by the absence of recurrence of colitis 
in follow-up of at least 2 years. In the 30–40% of 
cases where an organism is identified, the most 
common pathogens are Campylobacter jejuni, 
Salmonella and Shigella. Other associations 
include C. difficile, Chlamydia, Yersinia entero-
colitica, E. coli 0157:H7 and Aeromonas 
species.

The histological features of diffuse active 
colitis vary with the duration of the disease. 
The maximum activity stage occurs between 0 
and 4 days after the onset of bloody diarrhoea. 
There is usually prominent mucosal oedema 
accompanied by an impression of crypt elonga-
tion. Cryptitis and crypt abscesses are numer-
ous, and the abscesses may appear to involve 

the colonic crypts in a beaded fashion, which 
has been referred to as a “string of pearls” 
appearance (Figs.  10.2 and 10.3) (infective 
colitis low power and infective colitis high 
power). Resolution usually begins within 
6–9  days of onset of bloody diarrhoea and is 
characterised by regenerative features in the 
crypts, which contain residual focal neutro-
philic cryptitis and degenerating neutrophils in 
the lumen. In the latter stages of resolution, 
along with some regenerative features, occa-
sional crypts with transmigrating lymphocytes 
may be present. Chronic inflammatory cells 
may increase over time; however the develop-
ment of crypt distortion and basal plasmacyto-
sis suggests an active chronic colitis such as 
ulcerative colitis rather than an acute self-lim-
ited colitis with diffuse active inflammation. 
Repeat endoscopy at 2–3 months following the 
onset of symptoms can help differentiate equiv-
ocal cases [7, 8].

Fig. 10.2 Diffuse active 
colitis seen in infective 
colitis 4×

Fig. 10.3 Diffuse active colitis seen in infective colitis 20×
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 Acute Colitis 
with “Pseudomembranous Colitis”

Occasionally a diffuse, or sometimes focal, active 
colitis is accompanied by areas of superficial 
mucosal erosion with a distinctive fibrinous exu-
date within which are variable numbers of neutro-
phils—pseudomembranes (Figs.  10.4 and 10.5). 
A number of causes for pseudomembrane forma-
tion are recognised [9–15]. These are listed below.

• C. difficile toxin (post antibiotic):
• Other infections: Shigella, E. coli 0157:H7, 

CMV and Klebsiella oxytoca, amoebiasis
• Drug/toxin:

 – Chlorpropamide, mercuric compounds, 
NSAIDs, chemotherapy e.g. 5-FU and gold

• Superimposed on lesions/mass:
 – Solitary rectal ulcer syndrome and cap 

polyposis
• Ischaemia
• Collagenous colitis

The most common association is with C. dif-
ficile infection. C. difficile is a nosocomial infec-

tion that is epidemic or endemic in hospitals or 
nursing homes. C. difficile is a gram-positive 
obligate anaerobic rod-shaped bacterium that 
colonises the intestine when the native micro-
flora has been altered. Pseudomembranous coli-
tis is a toxin-mediated disease, and there are two 
toxins produced by C. difficile organisms. Toxin 
A is an enterotoxin, whereas toxin B is a cyto-
toxin. Although many laboratories assay for only 
one of these toxins in stool, both are present in 
every case, and testing for both increases sensi-
tivity of the diagnosis. Pseudomembranous coli-
tis usually occurs as a complication of antibiotic 
therapy but is also associated with abdominal 
surgery, colonic obstruction, uraemia or pro-
longed hypotension or hypoperfusion of bowel 
and in the setting of immunosuppression. 
Increasingly C. difficile colitis is being recog-
nised to complicate the course of inflammatory 
bowel disease.

Of the two exotoxins, toxin A (enterotoxin) 
plays the more significant role and is responsible 
for inflammation and inflammatory exudate. Stool 
cytotoxin assay is positive in 95% of patients. Not 
all patients with C. difficile infection develop 
pseudomembranous colitis. Pseudomembranous 
colitis may progress to toxic megacolon with sec-
ondary perforation and peritonitis.

Fig. 10.4 Pseudomembranous colitis - low power dem-
onstrating characteristic pseudomembrane

Fig. 10.5 Pseudomembranous colitis - high power of typi-
cal “volcano like” exudate forming the pseudomembrane

I. Brown and G. C. Miller



263

 Erosion

Causes of colonic mucosal erosion:

• Inflammatory bowel disease
• Infection—C. difficile, cytomegalovirus (CMV), 

Campylobacter, Yersinia, amoeba, helminths 
(hookworm), tuberculosis (TB) and others

• Ischaemia
• Diverticulum related
• Stercoral
• Vasculitis—Behcet’s disease and others
• Medications—NSAID, OCP, nicorandil, che-

motherapy (5-FU), potassium chloride and 
resins

• Neoplasms
• Radiotherapy related
• Idiopathic

 Active Chronic Colitis

Active chronic inflammation differs from acute 
inflammation in showing signs of chronicity.

As with active inflammation, this process may be 
focal or diffuse.

 Focal Active Chronic Colitis

This is characterised by active and chronic inflam-
mation involving only parts of the submitted biop-

sies from the large intestine with relatively normal 
mucosa elsewhere. Typically chronic inflamma-
tion is the predominant process.

The causes of this pattern include:

• Crohn’s disease
• Medications—NSAID and biological agents
• Diverticular disease-associated colitis
• Ongoing ischaemic injury
• Partially treated ulcerative colitis
• Chronic infection—Yersinia and TB

 Diffuse Active Chronic Colitis

Diffuse active chronic inflammation is charac-
terised by involvement of all parts of the sub-
mitted biopsies. Generally the inflammation is 
uniform with minimal variability in intensity.

 Causes
• Ulcerative colitis—most common cause
• Chronic infection—Campylobacter and 

Salmonella
• Drug reaction - mycophenolate, immune mod-

ulatory medications
• Diverticular disease-associated colitis
• Diversion colitis
• Obstructive colitis  - proximal to an obstruct-

ing mass lesion
• Crohn’s disease—occasional cases of 

paediatric- onset disease

 Inflammatory Bowel Disease

Inflammatory bowel disease is a chronic immu-
nologically driven inflammation of the intes-
tine. Two major forms are currently recognised, 
ulcerative colitis and Crohn’s disease. Clinical 
and histological differences exist between 
these two forms, and in the classic presenta-
tion, diagnostic separation is easy (see 
Table 10.2); however there exist variant forms 
(discussed below) where the distinction is 
difficult.

Currently the aetiology and pathogenesis of both 
forms of inflammatory bowel disease is believed to 
represent an unregulated and exaggerated local 
immune response to commensal microbes (or bac-
terial products) in the gut, in genetically susceptible 

The features of chronicity are:

 1. Crypt architectural irregularity—crypt 
shortening, crypt branching, irregular 
size and placement of crypts

 2. Chronic inflammation in the basal aspect 
of the mucosa—more than one basal lym-
phoid aggregate per biopsy piece, collec-
tions of plasma cells sitting just above the 
muscularis mucosae and chronic inflam-
matory cells as numerous in the basal half 
as in the superficial half of the mucosa

 3. Evidence of epithelial metaplasia—
Paneth cell metaplasia and pyloric gland 
metaplasia
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individuals (see Fig.  10.6). A breakdown of the 
mucosal barrier (both physical and immunological) 
is a necessary initial step. The subsequent inappro-
priate immune response is responsible for the path-
ological features that develop.

 Ulcerative Colitis

The classical histology is of uniform diffuse active 
chronic inflammation beginning at the rectum and 
extending for a variable distance proximally in the 
colon. Skip lesions are absent and the ileum and 
upper gastrointestinal tract should be spared. It is 
increasingly recognised that variant histological 
features do occur. These are summarised below.

 Atypical Presentation of Ulcerative Colitis

Paediatric Pattern
Paediatric ulcerative colitis is more likely to pres-
ent with inflammation, which may be variable 
in location, intensity and rectal involvement. This 
is particularly true in patients presenting in pre- 
teenage years. There may be relative rectal spar-
ing, that is, less inflammation in the rectum than 
elsewhere in the colon, in up to 34% of paediatric 
patients. Absolute rectal sparing is seen in 3%. 
Apparent skip lesions may be observed in up to 
23%. In addition, paediatric patients are more 
likely to present with subtotal or pan colitis than 
adults (42% versus 11%) [16–18].

Upper Gastrointestinal Tract Involvement
Two patterns of upper gastrointestinal tract 
involvement are seen with ulcerative colitis. 
Firstly, a diffuse duodenitis or panenteritis is a 
rare manifestation of ulcerative colitis, almost 
always in the setting of recent colectomy for 
severe pancolitis. Inflammation is characterised 
by active chronic inflammation closely resem-
bling colonic ulcerative colitis. The cause for this 
is unknown, but it is probably secondary to an 
immunological process. Infection, in particular 
C. difficile, needs to be excluded. Secondly, a 
focally enhanced gastritis, which is more com-
monly seen with Crohn’s disease, does develop in 
a small subset of ulcerative colitis patients, par-
ticularly in the paediatric age group [19–24].

Table 10.2 Features of ulcerative colitis and Crohn’s 
disease

Ulcerative colitis Crohn’s disease
Clinical
M = F
Age peaks 15–25 and 
60–70 years
Incidence: 5–18/100,000/
year
25% affected relatives
High twin concordance
More common away from 
equator
Extraintestinal lesionsa

Appendectomy protective
Atypical pANCA

Clinical
M = F
Age peaks 20–30 and 
60–70
Incidence: 
<1–10/100,000/year
10% affected relatives
High twin concordance
More common away 
from equator
Extraintestinal lesionsa

Increased risk with 
smoking
ASCA

Endoscopic
Continuous involvement 
from rectum for a variable 
distance proximally into 
colon
Hyperaemic (non- 
ulcerated) mucosa

Endoscopic
Discontinuous 
involvement, entire GIT 
can be affected
Ulceration 
(longitudinal) with 
intervening preserved 
mucosa

Histopathology
Mucosa/submucosa
Uniform inflammation
No granulomata
No fissuring ulceration
No fibrosis or neural 
hyperplasia

Histopathology
Transmural (not 
appreciable in biopsy 
specimens)
Discontinuous and 
variable inflammation
Granulomata (25%)
Fissuring ulceration
Fibrosis and neural 
hyperplasia

aExtraintestinal manifestations: Joints - arthritis, sacroili-
itis; Skin: erythema nodosum, pyoderma gangrenosum; 
Liver: primary sclerosing cholangitis; Eyes: uveitis

Environment

Bacteria or
Bacterial
products

IBD

- Hygiene
- Climate
- Smoking

Genetic
- NOD 2
- Autophagy genes
- Twin concordance
- Family history

Fig. 10.6 Interaction of factors in the  aetiology of 
inflammatory bowel disease
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Rectal Sparing
Ulcerative colitis is typically defined by inflam-
mation that involves the rectum and extends for a 
variable distance proximally. Hence, if the rectum 
appears to be uninvolved or minimally involved, 
the diagnosis may be called into question except 
in the clinical settings highlighted below. Rectal 
sparing may be relative, with less inflammation 
than elsewhere in the large intestine, or absolute, 
where no inflammatory changes are seen. This 
can occur in the following clinical scenarios:

Initial presentation—Relative rectal sparing 
has been reported at initial presentation at the 
34% of paediatric patients and up to 5% of adults. 
Absolute sparing is reported in approximately 
1–2% of ulcerative colitis at first presentation.

Burnt-out (long-standing) disease—This is a 
relative process where the disease resolves more 
in the rectum than elsewhere.

Effect of therapy—This is seen in up to 40% 
of patients treated with topical steroid enemas.

Patchy Distribution (Skip Lesions)
Patchiness in the distribution of inflammation has 
been reported in between 30% and 38% of all 
cases in endoscopic biopsy series for ulcerative 
colitis. This is typically enhanced by medications 
used to treat the disease. A characteristic skip 
lesion is the so-called caecal patch, which is 
inflammation limited to the region of the appen-
diceal orifice but sometimes involving the entire 
cecum and even proximal ascending colon. This 
usually occurs concurrently with active inflam-
mation in the rectum; however it may be an iso-
lated finding [25–29]. This right-sided 
inflammation is seen in up to 75% of endoscopic 
examinations.

 Ileitis in UC
Ileitis, which may be acute, or active chronic in 
nature may be encountered in patients with ulcer-
ative colitis. Potential causes for this are listed below.

• Bowel preparation effects
• Drugs (NSAIDs)
• Bacterial overgrowth
• Ischaemia
• Infection (CMV, Yersinia, TB)
• Backwash ileitis in 20% of ulcerative colitis 

cases

It is important to remember that ileitis does 
not always equate to Crohn’s disease, and if the 
large intestine inflammatory pattern is typical of 
ulcerative colitis by being superficial, uniform 
and diffuse, and lacking granulomata, then the 
ileitis may be due to one of the processes listed 
above rather than Crohn’s disease [30].

 Ulcerative Colitis Without Chronicity 
(Early Ulcerative Colitis)
As with any chronic inflammatory process in the 
large intestine, there is a period of time required 
before the chronic architectural and inflammatory 
changes become apparent. Before this the exclu-
sion of another process in particular is problematic. 
Table  10.3 summarises data from a prospective 
study of patients presenting with acute colitis. The 
important message is that it may take up to 1 month 
before the chronic changes become apparent and 
up to 4  months before they are well established. 
Hence, within the first 4  weeks of symptoms, a 
definitive diagnosis of ulcerative colitis may not be 
possible, and the patient would be advised to have 
biopsies at a later time when characteristic chronic 

Table 10.3 Changes in colon biopsies over time in patients presenting with acute colitis

Time course since 
symptoms began Crypt distortion

Vertical 
crypt branching >2

Villous  
mucosa

Mucosal  
atrophy

Focal/diffuse basal  
lymphoplasmacytosis

Upper half  
inflammation

1–15 days 0% 0% 0% 0% 38% 25%
16–30 days 23% 23% 23% 31% 54% 23%
1–4 months 20% 24% 33% 43% 81% 0%
4–10 months 78% 44% 33% 44% 89% 0%
1 year 29% 29% 0% 31% 42% 15%
First biopsy of 
infective colitis

3% 0% 0% 6% 3% 28%

1 year biopsy of 
infective colitis

0% 0% 0% 0–4% 4% 19%
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changes should be better developed. As discussed 
above, paediatric ulcerative colitis may not show 
chronic architectural change and hence can be an 
exception to the data presented below [31–33].

 Ulcerative Colitis with Granulomata
Not infrequently, active ulcerative colitis and the 
associated crypt inflammation lead to crypt rupture. 
This can elicit a local histiocytic and granulomatous 
reaction. If single crypts are involved, the diagnosis 
is generally apparent. When several crypts undergo 
rupture and form granulomata, this causes a diag-
nostic issue in excluding Crohn’s disease. The find-
ing of the granulomata at the site of the ruptured 
crypt or immediately adjacent to the point of rup-
ture are important clues. Often there is a neutro-
philic and eosinophilic infiltrate associated with the 
crypt rupture granuloma and there may be some 
extravasated mucin. The granuloma may appear to 
extend into the crypt lumen. The presence of diffuse 
uniform inflammation throughout the large intes-
tine and the absence of ileal inflammation favour 
ulcerative colitis. If granulamata are numerous then 
Crohn's disease is more likely, even, if there is evi-
dence of crypt  rupture as the immediate cause.

 Crohn’s Disease

Isolated Crohn’s disease accounts for no more than 
20% of cases of chronic colitis and is characterised 
by very active chronic inflammation usually 
accompanied by ulceration. Granulomas may be 
encountered in up to 25% of cases. A characteristic 
pattern is the presence of stromal oedema and crypt 
elongation without crypt branching in non-ulcer-
ated mucosa. Goblet cell mucin is typically well 
preserved. Lymphocytes and histiocytes are the 
dominant inflammatory cells present. Plasma cells 
are uncommon aside from areas of ulceration.

 Cancer Risk Associated 
with Inflammatory Bowel Disease

There is an increased risk of developing dysplasia 
and adenocarcinoma in both ulcerative colitis and 
Crohn’s disease. The risk appears to be similar for 
both ulcerative colitis and Crohn’s disease. A 
small increased risk for lymphoproliferative disor-

ders is also known. In terms of the risk for adeno-
carcinoma in ulcerative colitis, the following 
factors are established. Firstly the risk increases 
with duration of disease with an overall incidence 
of 0.5–1.0% per year. The risk is greatest in 
patients who have had the disease for 10 years or 
more and those who have inflammation affecting 
the whole or a large proportion of the colon (total 
or subtotal colitis). Patients who develop ulcer-
ative colitis as children (0–14  years old) have a 
higher risk of eventually developing cancer than 
those whose first attack of UC occurs as adults 
(15–39 years old). A number of other risk factors 
are recognised including severe colitis, a family 
history of colorectal adenocarcinoma and concur-
rent primary sclerosing cholangitis (PSC) [34, 35].

 Reporting Scheme for Inflammatory 
Bowel Disease Biopsies

The acronym “PAID” has been suggested as a 
scheme for reporting all inflammatory bowel dis-
ease biopsies.

P—Pattern of chronic changes: presence, dis-
tribution and extent.

A—Activity: cryptitis, crypt abscess forma-
tion and surface ulceration.

I—Interpretation: whether the process repre-
sents inflammatory bowel disease and if so 
whether it is ulcerative colitis or Crohn’s disease. 
The term inflammatory bowel disease, unclassi-
fied, can be applied to biopsies where there is cer-
tainty about the chronic nature of the process but 
uncertainty as to its exact type.

D—Dysplasia: location and severity.
Grading of the histological changes is becoming 

increasingly important to assess for disease response 
to treatment and as a predictor of relapse following 
treatment. A reproducible system is the Geboes 
score for assessment of ulcerative colitis histologic 
disease activity, which is listed below [35, 36].

Geboes Scoring Scheme for Ulcerative 
Colitis
Grade 0 Structural (architectural changes)
0.0—No abnormality
0.1—Mild abnormality
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 Diversion Colitis

Diversion colitis arises in colonic segments excluded 
from the faecal stream usually because of a surgical 
procedure (e.g. Hartmann’s procedure). It is found in 
50–100% of patients with a diverted segment and is 
reversible by restoration of the normal faecal stream. 

The aetiology of the inflammation is believed to be a 
lack of faecal butyrate and other fatty acids that are 
required for normal cell proliferation and maturation. 
This places the colonic enterocytes under metabolic 
stress. Subsequent release of cytokines and other 
chemicals induces the inflammatory process.

The histological pattern is dominated by reactive 
lymphoid follicles in the base of the mucosa. There 
is an associated increased chronic inflammatory cell 
infiltrate in the mucosa with mild acute inflamma-
tion characterised by cryptitis and crypt abscess for-
mation with only minimal crypt architectural 
disturbance. Surface erosion may be present, and 
granulomas can be encountered in up to 25% of 
cases. The diagnosis is straightforward in patients 
known to have a diverted faecal stream. However, it 
may be more challenging in patients with a previous 
history of inflammatory bowel disease.

Two issues arise in assessing a diverted segment 
of colon; firstly, is the inflammation due to recur-
rence of active inflammatory bowel disease or 
purely due to diversion colitis? The dominance of 
reactive lymphoid follicles combined with minimal 
crypt architectural disturbance and relatively mild 
plasma cell infiltration are features in favour of 
diversion as the cause. Secondly, does the pattern 
of inflammation represent Crohn’s disease in a 
patient previously diagnosed with ulcerative coli-
tis? When the clinical history is of a diverted seg-
ment, the diagnosis of ulcerative colitis should not 
be changed unless there is evidence on pre-diver-
sion biopsy material to suggest otherwise [37, 38].

 Diverticular Disease-Associated Colitis

A wide variety of inflammatory changes can be 
associated with diverticular disease. They vary 
from mild/moderate non-specific inflammation to 
florid inflammatory changes associated with crypt 
architectural distortion mimicking inflammatory 
bowel disease. In most cases, the changes are 
restricted to the segment affected by diverticular 
disease and are most prominent at the neck of the 
diverticula. This should be distinguished from 
diverticulitis, which is active inflammation occur-
ring primarily in the diverticula themselves.

In some cases, an intense inflammatory 
response to the diverticula with the formation of 
granulomatous inflammation and fissuring ulcer-

0.2—Mild or moderate diffuse or multifo-
cal abnormalities
0.3—Severe diffuse or multifocal 
abnormalities
Grade 1 Chronic inflammatory infiltrate
1.0—No increase
1.1—Mild but unequivocal increase
1.2—Moderate increase
1.3—Marked increase
Grade 2 Lamina propria neutrophils 
and eosinophils
2A—Eosinophils
2A.0—No increase
2A.1—Mild but unequivocal increase
2A.2—Moderate increase
2A.3—Marked increase
2B—Neutrophils
2B.0—No increase
2B.1—Mild but unequivocal increase
2B.2—Moderate increase
2B.3—Marked increase
Grade 3 Neutrophils in epithelium
3.0—None
3.1—< % crypts involved
3.2—<50% crypts involved
3.3—>50% crypts involved
Grade 4 Crypt destruction
4.0—None
4.1—Probable—local excess of neutro-
phils in part of crypt
4.2—Probable—marked attenuation
4.3—Unequivocal crypt destruction
Grade 5 Erosion or ulceration
5.0—No erosion, ulceration or granulation 
tissue
5.1—Recovering epithelium  +  adjacent 
inflammation
5.2—Probable erosion focally stripped
5.3—Unequivocal erosion
5.4—Ulcer or granulation tissue
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ation can be observed. However, the changes are 
usually restricted to the segment of colon 
involved. This is almost always the sigmoid colon 
and generally in patients older than 50 years of 
age with acquired diverticulosis. An important 
feature is that inflammation is absent in other 
segments of the large intestine.

A general rule of thumb is to never diagnose 
inflammatory bowel disease in chronically 
inflamed biopsies limited to/taken only from the 
sigmoid colon region, since inflammation limited 
to this region can be diverticular disease- associated 
colitis, particularly in older patients [39–42].

 Intraepithelial Lymphocytosis

In the  normal large intestine, intraepithelial lym-
phocytes number ≤10/100 enterocytes. 
Lymphocytosis >20/100 enterocytes is regarded as 
abnormal. This abnormality was first appreciated in 
colonic biopsies taken from patients with a history 
of chronic diarrhoea but with normal endoscopic 
appearance. Hence the term microscopic colitis was 
applied. The initial description of microscopic coli-
tis corresponds to what is now known as lympho-
cytic colitis. The concept of microscopic colitis 
(normal endoscopic appearance with histological 
inflammation) has  broadened to include four pro-
cesses: lymphocytic colitis, collagenous colitis, 
granulomatous microscopic colitis and microscopic 
colitis, unclassified (or incomplete). It is increas-
ingly recognised by higher-resolution endoscopy 
that at least some cases of lymphocytic or collage-
nous colitis show subtle endoscopic abnormalities; 
hence the term microscopic colitis may become a 
historical designation [43].

 Lymphocytic Colitis

This condition presents with chronic watery diar-
rhoea. The female-to-male ratio is 2.5:1. It may 
occur in all ages but is more common in patients 
older than 60 years of age. The major diagnostic 
feature is intraepithelial lymphocytosis of >20 
lymphocytes/100 enterocytes. Lymphocytes typi-
cally involve the surface epithelium with relative 
sparing of the crypts (Figs. 10.7, 10.8, and 10.9). 

They are CD3/CD8-positive T lymphocytes. By 
definition the subepithelial collagen band is 
<10 μm thick. Inflammation in the lamina propria 
is present to a variable degree. Several histologi-
cal patterns are appreciated as discussed below.

It is useful to consider this pattern in terms of 
the potential aetiologies and in terms of the histo-
logical variants.

Fig. 10.7 Lymphocytic colitis - milder end of the histo-
logical spectrum with inflammation limited to the upper 
half of the mucosa 

Fig. 10.8 Lymphocytic colitis - more marked inflamma-
tion extending to the base of the mucosa
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Clinical Classification (Etiological)

• Idiopathic (~75%)
• Secondary (~25%)
• Coeliac disease (~5%, usually mild lympho-

cytosis only)
• Drugs (~10%)

 – NSAIDs, PPIs, SSRIs, herbal remedies, 
ticlopidine and carbamazepine

• Autoimmune disease
 – Hashimoto’s thyroiditis and autoimmune 

enteropathy
• Other immune dysfunctions, e.g. CVID (com-

mon variable immunodeficiency) and SCID 
(severe combined immunodeficiency)

• Infection
 – Brainerd diarrhoea and resolving infective 

colitis
• Malignancy

 – Infiltrate—lymphoma/leukaemia
 – Immune reaction, e.g. MSI high CRC and 

melanoma

Histological Classification (See Table 10.4)

 Reporting Colonic Lymphocytosis 
Paucicellular Patterns
Because these histological subtypes are more 
often associated with an identifiable cause for the 
lymphocytosis, we find it useful to add the fol-
lowing comment to the histological report.

“This pattern may be associated with coeliac 
disease, medications (e.g. NSAID’s, PPI’s, 
SSRI’s), systemic autoimmune disease or colonic 
infection” [44–52].

 Subepithelial Collagen

 Collagenous Colitis

This condition presents with chronic watery diar-
rhoea. The female-to-male ratio is at least 3:1. It is 
more common in patients older than 60 years of 
age. Paediatric cases are rare. The diagnostic fea-
ture is irregular thickening to >10 μm of the sub-
epithelial collagen layer (Figs. 10.10 and 10.11). 
This is predominantly collagen types 1 and 3. 
Surface epithelial detachment accompanies the 
thickened collagen. Collagen band thickness var-
ies throughout the large intestine, being maximal 

Fig. 10.9 Lymphocytic colitis with giant cells

Table 10.4 Lymphocytic colitis patterns

Pattern Histological feature
Conventional 
(usual)

Inflammation in the lamina propria
Superficial or full thickness may 
include eosinophils and 
neutrophils (Figs. 10.7 and 10.8)

Colonic 
lymphocytosis

No lamina propria inflammation

Paucicellular Minimal lymphocytosis >7 to <20 
IEL/100 enterocytes or patchy, but 
otherwise conventional, 
lymphocytosis. Must exclude:
Cecum only site, mucosa overlying 
lymphoid follicle, Crohn’s disease.

Variant forms Giant cells; see below (Fig. 10.9)
Inflammatory bowel disease-like; 
see below
Cryptal—involving predominantly 
the crypts

Fig. 10.10 Collagenous colitis - thickened subepithelial 
collagen plate, epithelial sloughing and lamina propria 
inflammation 
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in the transverse colon and minimal and some-
times non-existent in the rectum. Hence the diag-
nosis of collagenous colitis cannot be excluded on 
a rectum-only biopsy. Increased intraepithelial 
lymphocytes are always seen but may be mild. 
Inflammation in the lamina propria involves the 
full thickness of the mucosa and comprises lym-
phocytes, plasma cells and eosinophils, often con-
spicuous, and occasionally neutrophils. In the 
absence of obvious lamina propria inflammation 
and intraepithelial lymphocytosis, the diagnosis 
of collagenous colitis should be reconsidered. 
Variant histological forms are discussed below.

Most cases of collagenous colitis are idio-
pathic. Some cases are associated with the fol-
lowing diseases.

• Drugs
 – NSAIDs,  sartan family medications, and 

immune modulatory medications and new 
biological therapies e.g. idelalisib

• Autoimmune conditions
 – Autoimmune thyroid disease/rheumatoid 

arthritis
• Immune dysregulation

 – Common variable immunodeficiency
• Coeliac disease

 The Differential Diagnosis
• Lymphocytic Colitis

 – This is an issue when limited biopsy sam-
pling is undertaken; for instance, the rectum 
only is biopsied and collagen deposition 
seen elsewhere in the colon is not present. 

There is also a situation where all biopsies 
show patchy minimal subepithelial collagen 
thickening which may only focally reach the 
threshold of >10 μm thickness. There is data 
to suggest that these cases behave more like 
typical collagenous colitis than lymphocytic 
colitis, and our practical approach is 
to regard all cases with >10 μm thickness of 
collagen in at least 10% of the biopsy mate-
rial as representing collagenous colitis.

• Ischaemic Colitis
 – This issue typically arises when there is 

segmental ischaemic injury such as at the 
splenic flexure. Hyaline collagen deposi-
tion due to ischaemia may involve the 
superficial aspect of the mucosa and hence 
resemble collagenous colitis. The absence 
of lamina propria inflammation and 
intraepithelial lymphocytosis helps rule out 
collagenous colitis.

• Subepithelial Collagen Thickening
 – This may be seen in hyperplastic polyps, in 

areas of radiation injury and at the site of 
healed erosion.

• Amyloidosis
 – A collagen stain should be performed in all 

cases to confirm that the subepithelial pink 
material is indeed collagen. If not, a Congo 
red stained for amyloid should be 
performed.

• Basement Membrane Thickening in Diabetes
 – This seldom reaches the threshold thick-

ness for collagenous colitis. Furthermore it 
is not associated with inflammation.

• Tangential Sectioning
 – Care should always be taken to ensure that 

the collagen thickness is not the result of 
tangential sectioning, as many inflamma-
tory processes are associated with a mini-
mal subepithelial collagen deposition that 
will be magnified by a tangential section, 
most particularly lymphocytic colitis.

 Variant Histological Forms 
of Microscopic Colitis

Microscopic Colitis with Giant Cells
The finding of multinucleate giant cells is present 
in 1–2% of cases of lymphocytic colitis or col-

Fig. 10.11 Collagenous colitis (trichrome histochemical 
stain highlighting the thickened collagen table)
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lagenous colitis. The giant cells occur in the 
superficial mucosa either immediately beneath 
the surface epithelium or beneath the thickened 
collagen layer. The cause of these giant cells is 
uncertain. A heightened immune response has 
been proposed on the basis of the more frequent 
association with autoimmune conditions than 
typical microscopic colitis in these patients. 
Intimate association of the giant cells with the 
thickened collagen layer has also led to specula-
tion that they represent an attempt at collagen 
regression in collagenous colitis cases. Overall, 
their presence does not appear to be of any clini-
cal significance [49].

 Inflammatory Bowel Disease-Like 
Feature
Not unexpectedly, the chronic inflammatory pro-
cess of both lymphocytic colitis and collagenous 
colitis may produce chronic architectural abnor-
mality and metaplasia (Fig.  10.12). This is sel-
dom a prominent feature; however care should be 
taken not to overdiagnose these changes as repre-
senting inflammatory bowel disease. The follow-
ing table (Table 10.5) highlights the spectrum of 
chronic epithelial and inflammatory changes that 
are reported in microscopic colitis cases [53].

 Pseudomembranous Collagenous 
Colitis
Rarely pseudomembranes characterised by fibrin 
and neutrophil exudate can be seen in collagenous 
colitis. These are not associated with C. difficile 

infection. Because many patients with collagenous 
colitis are elderly and potentially have coexistent 
vascular disease, the possibility of superimposed 
ischaemia as the mechanism of pseudomembrane 
formation has been proposed [13].

 Granulomatous Microscopic Colitis
Rarely, patients with a history of chronic watery 
diarrhoea and normal endoscopic appearance are 
found to have isolated epithelioid granulomata in 
the lamina propria in biopsies. There may be mild 
associate inflammation, however the typical pat-
tern of either lymphocytic colitis or collagenous 
colitis is lacking. These patients do not prove to 
have Crohn’s disease or an infective process on 
long-term follow-up. Some almost certainly rep-
resent a medication reaction based upon the reso-
lution of changes on cessation of particular 
medications. However the process remains 
poorly defined [54].

 Eosinophil Infiltration

 Eosinophilic Colitis/Colonic 
Eosinophilia

Eosinophils are a normal component of the lamina 
propria of the large intestine. The number of eosin-
ophils per HPF ranges in published studies from 3 
to 68  in adults. Defining the normal number of 
eosinophils, and therefore what is abnormal, has 
proven difficult for a number of reasons. Firstly, 
there is variation in number throughout the large 
intestine, with the highest density being reported in 
the cecum with progressively less numbers on 
moving distally towards the rectum. Secondly there 

Fig. 10.12 Microscopic colitis with crypt  architectural 
changes

Table 10.5 Chronic features in lymphocytic and collag-
enous colitis

Features
Collagenous 
colitis (%)

Lymphocytic 
colitis (%)

Surface ulceration 2.5 0
Active 
crypt inflammation

30 38

Paneth 
cell metaplasia

44 14

Crypt atrophy or 
irregularity

7.6 4.2

Lymphoid nodules 65 69
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is a recognised geographical variation with higher 
numbers of eosinophils found in patients who live 
closer to the equator. For example, there is a 35-fold 
increase in the mean colonic eosinophil count 
between Boston and New Orleans. There also exist 
racial differences and importantly environmental 
factors play a role. In particular patients with an 
allergic diagnosis will show increased numbers of 
eosinophils in springtime when they are typically 
exposed to more allergens.

At present a density of >30 eosinophils/HPF is 
considered abnormal and represents “colonic eosin-
ophilia”. Ideally this eosinophilia would be present 
beyond the caecal region and is definitely abnormal 
in the left colon or rectum. The diagnosis of “eosino-
philic colitis” requires additional morphologic fea-
tures (Figs. 10.13 and 10.14). These features include:

• Accumulation of eosinophils within the super-
ficial lamina propria.

• Clustering of eosinophils suggests an abnor-
mal eosinophil infiltrate is present, since the 
cells usually reside in a single fashion within 
the lamina propria.

• Identification of eosinophils infiltrating mus-
cularis mucosae, within Peyer’s patches or 
extending into superficial submucosa.

• Significant numbers of intraepithelial (sur-
face) and crypt (cryptitis and crypt abscesses) 
eosinophils, particularly, if clustered in these 
locations.

• Evidence of eosinophil activation by identifi-
cation of degranulation (extracellular gran-
ules). Care must be taken to exclude 
degranulation secondary to biopsy trauma, 
which is normally seen at the edge of the 
biopsy fragment.

• Evidence of epithelial or tissue injury due to 
inflammation such as mucin depletion.

• Enlargement/hyperchromatism, nucleoli and 
mitoses are abnormal. Tissue remodelling/
stromal fibrosis may be seen with prolonged 
and sustained eosinophilic inflammation.

Mucosal eosinophilia is also likely to be sig-
nificant if there is a clinical association. Typical 
clinical presentations of eosinophilic colitis 
include the following:

• Diarrhoea (±nausea/vomiting)
• Abdominal pain
• Tumour effect (obstruction, intussusception)
• Gastrointestinal tract bleeding
• Protein-losing state (hypoalbuminemia)
• Peripheral blood eosinophilia
• Increased serum IgE level
• Colonoscopy finding of oedema with or with-

out punctate erythema or rarely a mass lesion

The causes of colonic eosinophilia are listed in 
Table  10.6. Pathologists potentially play an 
important role in identifying the cause of colonic 
eosinophilia. It is therefore not sufficient to sim-

Fig. 10.13 Eosinophilic colitis  - dense eosinophil infil-
tration in the lamina propria  involving the surface and 
crypt epithelium 

Fig. 10.14 Eosinophilic colitis secondary to 
Strongyloides (organism central)
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ply establish the diagnosis of increased eosino-
phils in the mucosa. Pathologists should look for 
evidence of an underlying condition. Based on the 
causes listed in the table, we suggest that patholo-
gists should consider the undertake the following 
structured approach: 1) examine deeper levels to 
look for a causative parasite; 2) look carefully in 
the background mucosa for a neoplastic process, 
which may be obscured by an intense eosinophil 
infiltrate (e.g. mastocytosis (Figs.  10.15 and 

10.16), leukaemia, lymphoma,  or inflammatory 
fibroid polyp); 3) Examine for evidence of chronic 
architectural disturbance which may indicate 
treated inflammatory bowel disease; 4) Examine 
for the following  additional histological clues 
-  vasculitis in the superficial submucosa (e.g. 
Churg-Strauss syndrome), granulomas (e.g. 
Crohn’s disease) and lymphoid follicles and red 
cell extravasation [allergic proctocolitis 
(Fig. 10.15)]; and 5) Consider that mild colonic 
eosinophilia confined to the left colon may repre-
sent a medication reaction [55–58].

Table 10.6 Causes of colonic eosinophilia

Cause Clinical or histological clue
Common
Idiopathic History of allergic 

diathesis; peripheral 
blood eosinophilia; 
increased serum IgE level

Parasitic infection (e.g. 
Enterobius, 
Strongyloides, 
hookworms)

Focal intense eosinophil 
infiltration sometimes 
erosion; identification of 
parasite (Fig. 10.14)

Allergy—food, cow’s 
milk, soy protein, allergic 
proctocolitis

History of specific food 
allergy (Fig. 10.17)

Drugs—NSAIDs, gold, 
l-tryptophan, 
carbamazepine, 
methotrexate, tacrolimus, 
azathioprine, rifampicin, 
clozapine, enalapril 
immune modulatory 
medications

History of medication use

Inflammatory bowel 
disease

History of ulcerative 
colitis or Crohn’s disease 
recently treated 

Occasional
Connective tissue 
disorders

Known connective tissue 
disorder

Vasculitis—Churg-
Strauss syndrome

History of asthma

Neoplasia—Lymphoma, 
Langerhans cell 
histiocytosis, systemic 
mastocytosis, myeloid 
neoplasms

Neoplastic cells in the 
background of the 
eosinophilic infiltrate 
(Figs. 10.15, 10.16, 
10.18, and 10.19)

Inflammatory fibroid 
polyp

Spindle cell and vascular 
proliferation, perivascular 
oedema and spindle cell 
cuffing, polyp or mass 
identified at colonoscopy

Solid organ and bone 
marrow transplantation

History of transplantation

Hypereosinophilic 
syndrome

Marked peripheral blood 
eosinophilia

Fig. 10.15 Mastocytosis  - demonstrating an eosinophil 
rich infiltrate

Fig. 10.16 Mastocytosis  - eosinophils and background 
spindle to oval cells with clear cytoplasm 
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 Histiocytic/Granulomatous Infiltrates

Potential causes of histiocytic collections or true 
granulomas, a  circumscribed organised collec-
tion of histiocytes, (Figs. 10.18 and 10.19)] in the 
large intestine are as follows:

• Crohn’s disease
• Infection

 – Systemic (TB, histoplasmosis)
 – Gastrointestinal infections (Salmonella, 

Yersinia, Campylobacter, parasites)
 – Venereal infections (syphilis, lymphogran-

uloma venereum)
• Drugs (e.g. NSAID—diclofenac)
• Foreign body (talc, starch, barium, faecal 

material)
• Ulcerative colitis (mucin granuloma)
• Sarcoidosis
• Inherited (chronic granulomatous disease, 

Hermansky-Pudlak syndrome)
• Other—diverticular disease-associated colitis, 

pneumatosis coli and neoplasia related

The pattern of histiocytic infiltration or mor-
phology of the granuloma may provide a clue as 
to the diagnosis.

General forms of granuloma include:

 1. Foreign body type characterised by multinu-
cleate cells with eccentrically or haphazardly 
arranged nuclei.
Cause—foreign material

 2. Epithelioid characterised by single or multi-
nucleate collections of histiocytes with abun-
dant eosinophilic cytoplasm and “foot 
print”-like nuclei. 
Cause—Crohn’s disease

 3. Sarcoidal, a form of epithelioid granuloma 
devoid of other inflammatory cells and often 
containing calcified bodies (Schaumann bod-
ies and/or asteroid bodies).
 Cause—Crohn’s disease, sarcoidosis and 

medication reaction
 4. Necrobiotic characterised by a central zone of 

eosinophilic degeneration of associated 
collagen.
 Cause—rarely seen in the large intestine

 5. Xanthogranulomatous characterised by col-
lections of lipid-laden macrophages and mul-
tinucleate cells.

Fig. 10.17 Allergic proctitis Fig. 10.18 Langerhans cell histiocytosis - collections of 
spindle to oval shaped cells and background eosinophils

Fig. 10.19 CD1a stain confirming the diagnosis of 
Langerhans cell histiocytosis
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Cause—follows longstanding chronic 
inflammation

 6. Suppurative with a central zone of neutrophils 
and necrotising, with central necrosis that 
may retain the structure of the underlying 
necrotic tissue or may be devoid of any struc-
ture (caseous type).
 Cause—infection
While the morphological pattern may give 

some clues, additional investigations and proce-
dures should be carried out in all cases where the 
cause of the granuloma is not clinically apparent. 
These include:

Studying the background histology. For 
instance, look for foreign material, parasites or 
pigments (e.g. chronic granulomatous disease). 
The tissue should be polarised, as some birefrin-
gent foreign material may not be visible on the 
haematoxylin and eosin stain. Organism stains 
(Gram, PAS, ZN, Wade-Fite) should be per-
formed. If necessary, additional studies to look 
for an infective aetiology can be performed, e.g. 
PCR from the paraffin material examining for 
evidence of tuberculosis, fungi, parasites or 
Yersinia. Additional clinical investigations may 
be required to look for evidence of infection or 
sarcoidosis. Knowledge of the findings in previ-
ous biopsies of the gastrointestinal tract or out-
side of the gastrointestinal tract may also be 
useful in formulating a likely diagnosis.

If the histological appearance does not 
allow for a specific cause to be established, 
there is great use in discussing the case with the 
referring clinician. For instance, the following 
features can help narrow down the likely diag-
nosis and direct further pathological or clinical 
investigations.

• Past history
• Age
• Endoscopic appearance
• Upper gastrointestinal tract disease
• Extra-intestinal disease
• Immunocompetence
• Recent medication/travel
• Response to any treatment

 Ischaemic Injury

Ischaemic injury pattern results whenever there is 
insufficient blood flow to the colonic mucosa. 
The mucosa is the most susceptible portion of the 
large intestine wall with the arcade-like pattern of 
vascular supply to the mucosa leading to the most 
superficial aspects of the mucosa being the most 
susceptible. It is worthwhile being aware of the 
various clinical patterns of ischaemia. These 
include the following:

• Reversible/transient (50%)
• Persistent/chronic (20%)
• Stricture inducing (20%)
• Fulminant (with gangrene  +/−  perforation) 

(10%)
• Mass forming—may mimic malignancy

The left colon is most frequently involved 
(75%), in particular the watershed zone at the 
junction of the superior mesenteric artery and 
inferior mesenteric artery in the splenic flexure 
region. While the right colon is less frequently 
involved (25%), ischaemia at this site is associ-
ated with higher morbidity and mortality. 
Endoscopy is the initial investigation of choice.

 Aetiology

• Vascular obstruction
 – External compression

Adhesions
Volvulus
Incarceration in hernia sac
Iatrogenic, e.g. surgical ligation

 – Vessel wall abnormality
Atherosclerosis
Vasculitis—Polyarteritis nodosa, Churg- 

Strauss, Takayasu’s, Wegener’s granulo-
matosis, connective tissue disorder-related, 
Behcet’s

Radiotherapy-related intimal hyperplasia
Amyloidosis
Arterial dissection
Scleroderma
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Fibromuscular hyperplasia
HUS/TTP thrombotic microangiopathies

 – Vascular lumen
Thrombosis
Hypercoagulable state, e.g. embolus
Thromboembolus
Cholesterol
Tumour
Foreign body

• Intestinal hypoperfusion
 – Hypovolemia
 – Cardiac failure
 – Excessive exercise

• Drugs
 – Digoxin
 – Cocaine
 – NSAIDs
 – Pseudoephedrine
 – Vasopressor agents
 – OCP/oestrogenic compounds

• Colonic luminal obstruction with backpressure
 – Tumours
 – Hirschsprung’s disease
 – Faecal impaction

• Infection
 – C. difficile
 – Shiga toxin-producing bacteria, e.g. E. coli 

(O157:H7)
• Miscellaneous

 – Mucosal prolapse associated
 – Colonoscopy prep related

From a clinical point of view, it is useful to 
consider the causes of ischaemic colitis in terms 
of the age of the affected patient. This will direct 
investigations for the cause.

Young age:

• Thrombus—coagulation screen required
• OCP
• NSAID
• Exercise
• Infection

Elderly:

• Atherosclerosis
• Embolus

• Drugs
• Colonoscopy preparation related

 Microscopic Pathology (Typical)

The typical pathological changes begin with 
mucosal oedema, congestion and in some cases 
red cell extravasation. This is followed by a 
combination of superficial mucosal coagulative 
necrosis and crypt “withering”. Abundant apop-
tosis may be observed. There is typically mini-
mal inflammation in the mucosa until the 
vascular supply is re-established, at which stage 
neutrophils and some eosinophils become 
apparent. A characteristic feature of ischaemia 
is hyalinisation of the lamina propria whereby 
the stromal collagen acquires a light pink-stain-
ing homogenous appearance (Fig.  10.20; isch-
aemic colitis).

Other features that may exist include pseudo-
membrane formation, erosion or ulceration and 
haemosiderin deposition demonstrable on Perls’ 
stain. If the ischaemia is persistent, there may be 
loss of muscularis mucosae and features of chro-
nicity in the epithelium particularly crypt archi-
tectural disturbance and Paneth cell metaplasia. 
Lamina propria fibrosis may become prominent. 
Atypical patterns of ischaemia are occasionally 
encountered. Table 10.7 discusses the differential 
diagnosis [59, 60].

Fig. 10.20 Ischaemic colitis with lamina propria hyalini-
sation and crypt withering
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 Apoptosis

This pattern is characterised by prominent apop-
tosis leading to gland loss in the setting of mini-
mal or no inflammation (Figs. 10.21 and 10.22; 
apoptosis due to 5-FU; apoptosis due to taxanes). 
Aetiology is listed below:

• Medications
 – Chemotherapy
 – Immunomodulatory agents
 – Mycophenolate
 – NSAIDs

• Immune mediated
 – GvHD
 – CVID
 – Thymoma-associated colitis
 – Autoimmune enteropathy
 – HIV or other viruses

• Ischaemia

In most cases the clinical setting is the most 
important factor in establishing the aetiology, so 
a discussion with the referring clinician is 

 essential in all cases where this pattern is identi-
fied [61, 62].

 Toxic Injury Pattern

This pattern is increasingly being recognised, 
particularly in the setting of new biological medi-
cations and chemotherapeutic drugs. The most 
important histological features are crypt destruc-
tion (by apoptosis or directly as a result of inflam-
mation) together with mixed inflammation in the 
lamina propria. The process is often of variable 
intensity and extent of crypt injury.

Causes:

• Biological/immunomodulatory medications
• Chemotherapy
• Other medications

Table 10.7 Atypical patterns of ischaemic colitis

Pattern mimic Clue
Focal active colitis Ischaemia responsible in 0% 

[1], 5% [2] and 10% [3] 
Hyalinisation of lamina propria 
is the most important clue

Focal active chronic 
colitis

This most commonly mimics 
Crohn’s disease. The clinical 
setting is the most important 
factor in this differential 
diagnosis

Pseudomembranous 
colitis

Hyalinisation of the lamina 
propria is the feature indicating 
ischaemia

Chronic quiescent 
colitis

The clinical setting is the most 
important factor in this 
differential diagnosis

Collagenous colitis Ischaemia is typically focal 
while collagenous colitis is a 
diffuse process

Neoplasia Mass-forming or stricturing 
disease may mimic 
malignancy. Regenerative 
epithelium after an episode of 
ischaemia may mimic 
dysplasia

Fig. 10.21 Apoptosis in crypts secondary to 5-FU

Fig. 10.22 Apoptosis in crypts secondary to taxane 
chemotherapy

10 Large Intestine: Inflammatory Patterns



278

 Mixed Injury Pattern

The mixed injury pattern comprises at least two of 
the patterns described above. Most commonly this 
is either a combination of intraepithelial lympho-
cytosis and apoptosis or a combination of acute 
and chronic inflammation of the lamina propria. 
The potential causes are listed below [63–75]:

• Medications
 – Olmesartan
 – immunomodulatory medications (see 

Table 10.8 and Figs. 10.23 and 10.24)
• Autoimmune enteropathy
• Immune dysregulation/immunodeficiency
• CVID
• Infection (uncommon)
• Crohn’s disease

 Depositions

 Lipofuscin

Lipofuscin “melanosis coli” accumulation in the 
lamina propria of the colorectum is common. It 
results from undigested cellular material that 
results from epithelial apoptosis. Laxative use 

was an initial association however, lipofuscin 
accumulation may follow any chronic inflamma-
tory disorder  or epithelial injury such as graft- 
versus- host disease or medication use. Lipofuscin 
is PAS positive but Perls stain negative. Melanosis 
coli typically spares adenomas and other neo-
plastic processes of the colon.

 Resins (Table 10.9)

Resins are non-absorbable in compounds that are 
used to bind elements or compounds within the 
lumen of the gastrointestinal tract to prevent 

Table 10.8 Biological drugs in the colon

Drug Target Action GIT sites Injury pattern(s)
Idelalisib PI3 kinase 

inhibitor
Lymphocyte 
apoptosis and 
immunomodulation

Small 
intestine, 
colon

Intraepithelial lymphocytes + apoptosis  
+ cryptitis +/− eosinophils

Ipilimumab
Tremelimumab

Anti-CTLA4 Immune checkpoint 
inhibitor;
immunomodulatory

Stomach, 
small 
intestine, 
colon

Intraepithelial lymphocytes + apoptosis  
+ cryptitis +/− eosinophils

Pembrolizumab
Nivolumab
Atezolizumab

Anti-PD-1 or
Anti-PD-L1

Immune checkpoint 
inhibitor,
immunomodulatory

Stomach, 
small 
intestine, 
colon

Apoptosis + neutrophils  
+ cryptitis +/− eosinophils
+/-intraepithelial lymphocytes

Etanercept
Infliximab
Adalimumab

Anti-TNF-
alpha

Anti-inflammatory Small 
intestine, 
colon

New onset or exacerbation of  
inflammatory bowel disease;
Crohn’s disease; apoptotic enteropathy

Rituximab Anti-CD20 Anti-B lymphocyte Colon Diffuse colitis—new onset of  
inflammatory bowel disease

Bevacizumab Anti-VEGF Vascular inhibitor Colon,
anastomoses

Ischaemia;
perforation

Sorafenib
Sunitinib

VEGF tyrosine
kinase 
inhibitor

Vascular inhibitor Colon Pneumatosis coli

Fig. 10.23 Idelalisib colitis  - acute inflammation and 
eosinophil infiltration
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reabsorption of this material and additionally 
remove the material in the faeces (Table  10.9). 
Most commonly encountered are the potassium 
sequestrant sodium polystyrene sulphonate 

(Kayexalate™) and the phosphate sequestrant 
sevelamer (Renagel™). Kayexalate is given 
either orally or as an enema and is most likely to 
be associated with severe injury  such as  ulcer-
ation and perforation. An  inflammatory 
pseudotumour- mimicking malignancy can also 
develop. Sevelamer can cause gastrointestinal 
tract ulceration and chronic crypt changes, but 
necrosis appears to be rare. Other resins occa-
sionally encountered include the bile acid seques-
trants, cholestyramine (Questran™) and 
colesevelam (Welchol™), which may be associ-
ated with mild mucosal changes, but we do not 
believe that they are the direct cause of this injury.

 Heavy Metals

Patients with chronic renal failure may also be 
treated with lanthanum carbonate, a heavy metal 
used as a phosphate binder. Weakly soluble in an 
acid environment, it may be taken up by macro-
phages in the stomach, appearing as enlarged 
eosinophilic histiocytes within the lamina pro-
pria, some of which contain grey-brown crystal-
line foreign material [76–84].

Fig. 10.24 Idelalisib colitis  - intraepithelial 
lymphocytes

Table 10.9 Non-absorbable resins seen in gastrointestinal biopsies

Resin Binds Colour—H&E Colour—ZN Internal structure
Kayexalate Potassium Purple Black Fish scales
Sevelamer Phosphate Yellow and pink Magenta Fish scales (curved)
Cholestyramine
Colesevelam

Bile acids Orange-pink Yellow Homogenous
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 Normal Tissue in the Wrong Site

 Heterotopias

 Gastric Heterotopia
Heterotopic gastric mucosa is a rare finding in the 
rectum. It usually presents with painless rectal 
bleeding, and a polypoid lesion is often seen on 
the posterolateral rectum, 5–8 cm from the anal 
verge. The lining mucosa is almost always of 
pure specialised oxyntic or antral type. A variable 
admixture of colorectal epithelium is sometimes 
seen. Helicobacter organisms  have rarely been 
identified. Some cases are associated with  a 
duplication. Gastric heterotopia is regarded as a 
benign lesion; however, there is a case report of 
gastric pyloric-type heterotopia associated with 
invasive adenocarcinoma [1].
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 Non-neoplastic Glandular 
Proliferations

 Hamartomas

Hamartomatous polyps are most commonly iden-
tified in children and will often be a manifesta-
tion of a hamartomatous polyposis syndrome, 
usually juvenile polyposis, Peutz-Jeghers syn-
drome or Cowden syndrome. Juvenile polyps and 
Peutz-Jeghers polyps often present with rectal 
bleeding but can be incidental findings on a colo-
noscopy performed for another indication. The 
histological features and molecular changes seen 
in various hamartomatous polyposis syndromes 
are outlined in Chapter 2 (Fig. 11.1). In all ham-
artomatous polyps of the colon, dysplastic and 
malignant transformation is a rare but well- 
documented phenomenon. In adults, polyps with 
a morphology identical to a hamartomatous 
polyp are sometimes encountered. While they 
may represent a true hamartomatous polyp, these 
are much more likely to be a manifestation of a 
mucosal prolapse-type polyp.

 Glandular Tumours with No Stromal 
Invasion

 Pathological Features of Intestinal 
Polyps

 Intestinal-Type Adenoma
Intestinal-type adenoma, also known as conven-
tional adenoma, is the most common neoplastic 
overgrowth of the colonic epithelium. It is char-
acterised by variable cytological dysplasia (low 
or high grade) and different architectural patterns 
(tubular, tubulovillous or villous). Tubular adeno-
mas are defined by the presence of more than 
75% tubular structures in the polyp. The villous 
component of a conventional adenoma is signifi-
cant if it comprises at least 25% of the polyp: if 
between 25% and 75% of the polyp, this is termed 
as tubulovillous adenoma; if >75% of the polyp, 
this is termed as villous adenoma. The latter is 
very uncommon outside of the rectum.

Adenomas with a villous component, high- 
grade dysplasia or diameter >10 mm are regarded 
as advanced adenomas, and these warrant follow-

 up endoscopic surveillance at a shorter interval 
(typically 3 years).

The majority of adenomas are sporadic and have 
risk factors for their development similar to spo-
radic colorectal carcinoma. A small percentage 
arise in the setting of inherited cancer syndromes 
such as familial adenomatous polyposis (FAP), 
MUTYH-associated polyposis (MAP) or Lynch 
syndrome. Clues to inherited origin include young 
age at onset and multiple cumulative  adeno-
mas (>10). Adenomas arising in Lynch syndrome 
are often high grade and have a villous component.

Histological Features
Adenomas show variable cytological and glandu-
lar abnormality (Fig. 11.2). In adenomas with low-
grade dysplasia, the gland architecture is regular, 
and the lining epithelium is typically composed of 
multilayered, hyperchromatic, penicillate cells. In 
high-grade dysplasia, glandular architectural 
derangement occurs which is characterised by 
closely packed glands, back-to-back configura-
tion, complex budding, cribriform patterns and 
glands with papillary infolding. Cytological 
changes include loss of perpendicular nuclear 
polarity with respect to the basement membrane, 
nuclear pleomorphism and prominent nucleoli.

Differential Diagnosis
The diagnosis of adenoma is usually straightfor-
ward. Occasionally regenerative atypia following 
ulceration or ischaemic injury, particularly of 
mass-forming type, may mimic adenoma. The 
comparison with invasive adenocarcinoma is dis-
cussed below.

Fig. 11.1 Cowden hamartoma - note the adipose tissue 
within a spindle cell stroma
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Ancillary Investigations
These are not typically warranted with conventional 
adenoma. Loss of staining for mismatch repair pro-
teins in an adenoma may indicate Lynch syndrome; 
however, adenomas in patients with proven Lynch 
syndrome may  show preserved staining, making 
testing in this setting of limited use.

 Serrated Lesions
Serrated polyps have a characteristic gland archi-
tecture characterised by serration or sawtooth 
pattern of the luminal border. The serration 
occurs as a result of asymmetrical proliferation 
throughout the crypt. Nearly half of all polyps 
detected at colonoscopy are of serrated type. 
There are three subgroups of serrated polyps: 

hyperplastic polyp (HP), sessile serrated ade-
noma/polyp (SSA/P) and traditional serrated 
adenoma (TSA).

Hyperplastic Polyp
This is the most commonly encountered form. It 
is typically a small lesion in the distal colon or 
rectum. It is believed to be in an innocuous lesion 
with no risk for malignant transformation.

In hyperplastic polyps, the crypt base is nar-
row with serration being most marked in the 
upper half of the crypt (Fig. 11.3). Epithelial cells 
should contain clear cytoplasm corresponding to 
a micro-vesicular pattern of mucin in the epithe-
lium. Cytological atypia is absent and apoptotic 
bodies are infrequent. Rarely a goblet cell rich 
type is identified. Occasionally, distal hyperplas-
tic polyps may undergo mucosal prolapse which 
can produce basal crypt dilatation. The finding a 
muscle proliferation in the lamina propria is a 
clue that this the situation. 

Sessile Serrated Adenoma/Polyp
This lesion comprises up to 15% of all polyps 
detected at colonoscopy. Unlike hyperplastic pol-
yps, serrated adenomas are recognised to be a pre-
cursor lesion for the development of colorectal 
adenocarcinomas demonstrating BRAF  mutations 
and CpG island hypermethylation phenotype 
(CIMP) high status. These lesions are more com-
monly encountered in the proximal colon.

Characteristic histological features are serra-
tions extending to the base of the crypts, leading Fig. 11.2 Tubular adenoma with low-grade dysplasia

Fig. 11.3 Hyperplastic 
polyp - usual 
microvesicular type. 
Note the narrow crypt 
base
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to basal crypt dilatation and crypts that run paral-
lel to be muscularis mucosae (Fig. 11.4). The lin-
ing epithelium shows clear to eosinophilic-staining 
cytoplasm without evidence of cytological atypia 
unless dysplasia develops within the  polyp. 
Cytological dysplasia is characterised by the 
development of closely packed glands with 
nuclear atypia and stratification. This may main-
tain a serrated architecture or resemble a conven-
tional adenoma.  Development of dysplasia 
represents progression to a more advanced lesion 
with potential for rapid development of adeno-
carcinoma. Traditional serrated adenoma (see 
below) may also develop from a sessile serrated 
adenoma.

Ancillary investigations are infrequently 
required; however, 80% of cases with dysplasia 
will show loss of MLH1 protein by immunohis-
tochemistry in the dysplastic area, which can be 
useful in identifying cases with subtle dysplastic 
features [2, 3].

Traditional Serrated Adenoma
This is the least common serrated polyp. It is a 
precursor lesion for development of colorectal 
adenocarcinoma through both BRAF and KRAS 
mutation pathways.

Most lesions are exophytic and characterised 
by a tubulovillous architecture, but some-
times, especially in the distal rectum, the lesions 
are flat but with characteristic cytology. The lin-
ing epithelium has elongated columnar cells with 
eosinophilic cytoplasm and centrally placed 
small penicillate nuclei (Fig. 11.5). Ectopic crypt 
foci and slit-like epithelial serrations are charac-

teristic features. In proximal lesions, an adjacent 
component of SSA is occasionally seen and these 
lesions harbour a BRAF mutation rather than a 
KRAS mutation seen  in more typical distally 
located examples. Conventional cytological dys-
plasia developing in a traditional serrated ade-
noma represents an advanced molecular 
abnormality with increased risk for subsequent 
development of adenocarcinoma, typically with 
aggressive clinical behaviour. This may mimic 
conventional tubulovillous adenoma. A compo-
nent of at least 25% typical traditional serrated 
adenoma is needed for the diagnosis of TSA [4].

Fig. 11.4 Sessile 
serrated adenoma - note 
the basal crypt dilatation 
and asymmetrical 
crypt proliferation

Fig. 11.5 Traditional serrated adenoma
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 Sessile Serrated Adenoma 
with Dysplasia (SSAD)
The SSAD is the progressed form of the 
SSA. Endoscopically, the dysplastic component 
of the SSAD can be either protuberant or, more 
commonly, sessile making distinction from an 
SSA problematic.

Histologically, SSAD is characterised by two 
important features. Firstly, there should be overt 
cytological dysplasia, although the pattern of 
dysplasia can be variable ranging from conven-
tional adenoma-like to a subtle serrated appear-
ance. Secondly, the dysplasia should arise 
abruptly from the adjacent ordinary SSA.  For 
diagnostic purposes this should generally occur 
within the same tissue fragment.

Mismatch repair deficiency (MMRD) in 
SSADs is more common than mismatch repair- 
proficient (MMRP) cases, and the mismatch 
repair enzyme status underlies important differ-
ences in the clinicopathological and molecular 
features of these polyps. Since most cases show a 
loss of the mismatch repair enzyme, MLH1, 
immunohistochemistry for this enzyme can be 
useful in confirming SSAD.  Mismatch repair- 
proficient (MMRP) SSAs often display abnormal 
overexpression of p53.

The dysplastic component of a true SSAD is 
overtly atypical and, depending on the exact pat-
tern, will display a combination of loss of matu-
ration, cellular crowding, enlarged nuclei, 
irregular nuclei, prominent nucleoli, frequent 
mitoses and atypical mitoses (Fig. 11.6). Even in 

the most subtle serrated-type dysplasia, cellular 
maturation is lost, and the nuclei are enlarged, 
irregular and vesicular with a prominent nucleo-
lus. Mitoses are frequent and can be atypical. In 
comparison, the cytology of TSA-type change is 
bland. The cells have abundant pink cytoplasm. 
The penicillate nuclei are arranged in an orderly 
manner in the centre of the cells with even chro-
matin distribution. Mitoses are rarely seen. A 
TSA arising from an SSA essentially never loses 
staining for MLH1; thus, loss of MLH1 staining 
(in the setting of an SSA) is strong evidence of 
conventional dysplasia. It is increasingly recog-
nised that TSAs can arise from SSAs, and this 
finding should not be interpreted as serrated dys-
plasia arising from an SSA. The terminology for 
these lesions is evolving, and at present, we 
favour calling these lesions traditional serrated 
adenoma even when  the majority of the lesion 
has a sessile serrated adenoma morphology.

 Traditional Serrated Adenoma 
with Dysplasia
Most authors consider traditional serrated adenoma 
itself to be a dysplastic lesion, based on cell multi-
layering producing apparent epithelial prolifera-
tion. However, there are reasons to suggest that this 
may not be the case. These include an absence of 
cellular atypia, minimal mitotic activity and lack of 
any of the usual molecular alterations typically 
seen in dysplasia. A subset of traditional serrated 
adenomas contain definite areas of conventional 
dysplasia. Similar to the SSAD, these foci are char-

Fig. 11.6 Sessile 
serrated adenoma with 
cytological dysplasia
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acterised by an abrupt transition to areas showing 
cytological and architectural atypia identical to 
conventional dysplasia seen in intestinal-type ade-
noma (Fig. 11.7). A serrated architectural pattern 
may persist in these foci with significant cytologi-
cal atypia. Significant molecular alterations can be 
identified in these dysplastic areas.

Differential Diagnosis
The major differential diagnosis is the tubulovillous 
adenoma. There is a subset of tubulovillous ade-
noma whereby significant parts of the lesion show 
serrated morphology and ectopic crypt foci. Varying 
amounts of eosinophilic cytoplasm may be seen in 
the tumour cells. The high frequency of KRAS 
mutation has been identified similar to typical tradi-
tional serrated adenoma. To date it is not clear how 
these two processes interrelate, but conceivably the 
“serrated” tubulovillous adenoma may represent a 
progressed form of traditional serrated adenoma.

 Serrated polyposis syndrome (SPS)

 Diagnostic Criteria
Serrated polyposis syndrome remains a clinico-
pathological diagnosis. The current WHO diag-
nostic criteria are arbitrary. They are any of:

 1. At least five serrated polyps proximal to the 
sigmoid colon at least two of which are 
>10 mm

 2. Any serrated polyp in a first-degree relative of 
an SPS patient (often omitted)

 3. >20 serrated polyps of any size throughout the 
large bowel

For the diagnosis of SPS, a serrated polyp can 
include an HP, SSA or TSA, and polyp counts are 
cumulative over time. The mean age of cancer 
diagnosis in SPS is around 50.4 years. Most of 
the cancers arise in the proximal colon. Although 
serrated polyps dominate in most patients, there 
is a definite increase in conventional adenomas in 
many of these patients as well. The combination 
of serrated and conventional polyps raises the 
possibility of MUTYH-associated polyposis in 
some of these patients, and in fact 18% of patients 
meeting the criteria for SPS in one series were 
found to have MAP. Interestingly, the cancers 
that arise in SPS do not appear to always arise 
from serrated pathway lesions. In the series of 
Rosty et al., only 46% had a BRAF mutation and 
only 38% were MMRD [5].

 Cancer Risk and Surveillance 
Guidelines in SPS
The risk of developing colorectal carcinoma in 
SPS is not clear. In one study the lifetime risk 
was >50%, but this is likely to be an overesti-
mate. There does not appear to be any increased 
incidence of cancers outside of the large bowel. 
Surveillance guidelines are based mostly on 
expert opinion, but colonoscopy every 1–3 years 
(depending on polyp burden) is advocated by 
most centres. In some patients, the polyp burden 
becomes impractical to manage by colonoscopy, 
and prophylactic colectomy can be offered to 
these patients. First-degree relatives of patients 
with SPS appear to have an increased risk of car-
cinoma (up to fivefold), but screening recom-
mendations for these patients are not uniform. 
The current consensus appears to suggest com-
mencing screening at the age of SPS diagnosis in 
the affected relative or at 40 years of age, which-
ever is earlier.

 Genetics of SPS
Despite years of intensive research, the genetic 
basis of SPS remains elusive. This fact alone sug-

Fig. 11.7 Traditional serrated adenoma with high-grade 
dysplasia
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gests that no one gene is likely to be responsible 
for the syndrome. Instead a complex genetic basis 
is favoured and variable penetrance is likely.

 Dysplastic Lesions Arising 
in Inflammatory Bowel Disease

These may resemble conventional intestinal-type 
adenoma or show a serrated morphology 
often resembling traditional serrated adenoma. In 
the former situation, distinction from conventional 
adenoma may be difficult. This is generally of lim-
ited clinical importance since the main decision 
rests on whether the lesion is endoscopically resect-
able or not. Certain clinical and histological clues 
may point to the lesion being a sporadic intestinal-
type adenoma. These are detailed in Table 11.1.

 Neuroendocrine Neoplasm (NEN)

 Rectal “Carcinoid” Tumour
The rectum is the most common site for neuro-
endocrine neoplasm to arise in the large intes-
tine. Rarely they are seen elsewhere, particularly 
in the sigmoid. They are usually smaller than 
10  mm in diameter and are confined to the 
mucosa and superficial submucosa. Most lesions 
are Grade 1 NEN and show a typical neuroendo-
crine trabecular or nested pattern or growth and 
bland cytology and have a low mitotic rate/Ki67 
proliferation index (<3%) (Figs. 11.8 and 11.9). 
Almost all rectal NENs smaller than 10 mm in 
size behave in a benign fashion. Current recom-
mendations are to re-examine the resection site 
several months after resection to ensure the 
lesion has been completely removed. Tumours 

Table 11.1 Clinical and histological clues to sporadic 
intestinal-type adenoma

Feature
Conventional 
adenoma

Polypoidal 
inflammatory bowel 
disease dysplasia

Age Older 
(>50 years)

Younger (<50)

Duration of 
disease

Short 
(<10 years)

Long (>10 years)

Resectability Yes +/−
Dysplastic 
glands

Present 
throughout the 
lesion, regular 
architecture

Interspersed with 
normal glands, 
irregular architecture

Cytology Polarity is 
retained unless 
high grade. 
Dystrophic 
goblet cells are 
uncommon

Haphazard, nuclear 
rounding and loss of 
polarity is more 
frequent; dystrophic 
goblet cells are 
common

Stroma Minimal Often prominent and 
containing 
prominent 
inflammation

Demarcation 
from 
surrounding 
mucosa

Sharp Less clear

Dysplasia in 
adjacent flat 
mucosa

Absent Often present

p53 Negative Positive
Beta catenin Positive nuclear 

staining
Cell membrane 
staining

Fig. 11.8 Rectal neuroendocrine neoplasm (Grade 1)

Fig. 11.9 Rectal neuroendocrine neoplasm (Ki67 <3%)
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that are >20 mm in diameter, those that invade 
the muscularis propria and those that have lym-
phovascular invasion and/or higher proliferation 
(Grade 2 or 3 NEN) are at risk for adverse 
outcomes.

 Tumours with Stromal Invasion

 Carcinoma

 These are malignant tumours invading at least 
the submucosa. Most represent tumours of glan-
dular differentiation. The subclassification is pro-
vided by the WHO (see table 11.2).

 The Malignant Colorectal Polyp

This is carcinoma (almost always  adenocarci-
noma) found in an endoscopically resected pol-
ypoidal tumour (Fig.  11.10). It is either a 

submucosal invasive adenocarcinoma developing 
from a pre-existing adenoma (conventional or 
serrated) (Fig. 11.11) or a polypoidal carcinoma. 
Identification of adenocarcinoma is important for 
the following potential adverse outcomes:

 1. Residual disease, either adenoma or adenocar-
cinoma at the polypectomy site

Fig. 11.10 Adenocarcinoma

Table 11.2 WHO types of adenocarcinoma

Type Diagnostic criteria
Adenocarcinoma (conventional) (Fig. 11.10—adenocarcinoma)
Mucinous adenocarcinoma When >50% of the lesion is composed of pools of extracellular mucin that 

contains malignant cells
Signet-ring cell carcinoma >50% of the cells in a lesion contain prominent intracytoplasmic mucin with 

displacement and moulding of the nucleus
Medullary carcinoma Sheets of malignant cells with vesicular nuclei, prominent nucleoli and 

eosinophilic cytoplasm with a prominent intraepithelial lymphocytosis
High-grade neuroendocrine 
carcinoma
  Large cell neuroendocrine 

carcinoma
Tumours with organoid, nesting, trabecular, rosette-like or palisading growth; 
cells with abundant cytoplasm, prominent nucleoli and vesicular nuclei; the 
tumour must show neuroendocrine differentiation on IHC

  Small cell neuroendocrine 
carcinoma

Diffuse or nested growth pattern; small cells with minimal cytoplasm and nuclei 
with granular chromatin and inconspicuous nucleoli; mitotic activity is very high

Squamous cell carcinoma Carcinoma with only squamous differentiation
Adenosquamous carcinoma Features of both squamous cell carcinoma and adenocarcinoma, either as 

separate or intermixed components of a carcinoma
Micropapillary carcinoma Clusters of tumour cells within stromal spaces mimicking vascular channels
Serrated adenocarcinoma Serrated architecture
Spindle cell carcinoma Spindle cell sarcomatoid component that is at least focally positive for 

cytokeratins
Mixed adenoneuroendocrine 
carcinoma

A carcinoma with morphologically recognisable neuroendocrine and 
adenocarcinomatous components where both comprise at least 30% of the tumour

Undifferentiated carcinoma Carcinomas without morphological, immunohistochemical or molecular 
evidence of more than epithelial differentiation

Carcinoma, type cannot be 
determined
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 2. Lymph node metastases
 3. Haematogenous metastases
 4. Risk of synchronous or metachronous tumour

This is more likely in patients with serrated 
polyposis, Lynch syndrome, familial adenoma-
tous polyposis or inflammatory bowel disease. 
Overall, the risk of any malignant colorectal 
polyp developing lymph node metastases is 
approximately 4%. The risk for haematogenous 
metastases is approximately 1%. A number of 
histological features can  help predict which 
lesions are high risk for developing adverse out-
comes and may benefit from surgical resection. 
Carcinomas with adverse features have a lymph 
node metastasis rate between 7% and 9%. When 
adenocarcinoma is close to (<1 mm from) or at 
the polypectomy resection margin, the risk of 
residual adenoma or carcinoma at the polypec-
tomy site is reported to be around 10–15%.

The pathologist’s role assessing malignant 
colorectal polyps is to provide this risk assess-
ment for a high-risk lesion. The following patho-
logical features can help predict which lesions 
will develop lymph node metastases or show 
residual disease at the polypectomy site.

Two main groups of pathological risk factors 
exist: 

 1. Qualitative—poor tumour differentiation, 
high level of tumour budding, vascular inva-
sion, positive margin status, and possibly rec-
tal site

 2. Quantitative—large invasive tumour size, 
depth of invasion  (>2mm) and tumour 
width  (>4mm); Haggitt level (pedunculated 
polyps) and Kikuchi level (sessile polyps)

It is important to note that the risk factors are 
summative. If no risk factors exist, then there is 
essentially no risk for residual disease in the bowel 
wall. By contrast if ≥2 adverse factors are identi-
fied, this is associated with >10% risk of residual 
disease in subsequent resection specimens. Positive 
margin status is a risk for residual disease at the 
polypectomy site but not lymph node spread.

Table 11.3 lists features that should be 
recorded in the pathology report of a malignant 
colorectal polyp [6, 7].

 Metastasis (Foreign Appearance 
for Site)

Metastases to the colon are rare. The most com-
mon tumours seen which metastasise (or spread 
directly) to the colon and rectum are gastric ade-
nocarcinoma, breast (particularly lobular) carci-
noma and prostatic adenocarcinoma. Other rare 
types include ovarian, cervical, renal and lung 
adenocarcinoma. Metastasis should be suspected 
when there is a history of another carcinoma or 
an atypical histologic  pattern  such as normal 
mucosa overlying the carcinoma  or intralym-
phatic spread. Immunohistochemistry is useful to 
differentiate these from primary colorectal ade-
nocarcinoma (see chapter 1).

Fig. 11.11 Malignant colorectal polyp  - submucosal 
invasive adenocarcinoma arising from a tubulovillous 
adenoma

Table 11.3 Features that should be recorded in the 
pathology report of a malignant colorectal polyp

Site in the large intestine
Size
  Depth of invasion (mm)
  Width of invasion (mm)
  Haggitt (pedunculated) or Kikuchi (sessile) level
Differentiation/grade (based on least differentiated 
area)
Tumour budding
Lymphatic invasion
Venous invasion
Margin status
Mismatch repair immunohistochemistry status
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 Diffuse Round Cell (Epithelioid- 
Like) Pattern

The differential diagnosis of diffuse round cell 
lesions is broad and generally requires immuno-
histochemistry to confirm the diagnosis (see 
Chapter 2 for further details).

Most cases seen in the colon are non-malignant 
diffuse round cell lesions (see Box 11.1) [8].

 Xanthoma

Xanthoma is identified almost exclusively in the 
sigmoid colon/rectum and presents as a red/yel-
low nodule. In addition to the characteristic 
sheets of foamy histiocytes, there may be evi-
dence of mucosal injury. It is proposed that xan-
thomas represent areas of regeneration following 
mucosal injury [9].

 Spindle Cell Pattern

 Spindle Cell Tumours

See Box 11.2.

 Leiomyoma of Muscularis Mucosae

This is the most common mesenchymal tumour 
identified in the large intestine. It can be seen 
throughout the colon but is most common in the 
sigmoid or rectum. These are typically small 
lesions with a median size of 4 mm. They closely 
resemble the adjacent muscularis mucosae from 
which they arise (Fig. 11.12).

The haphazardly arranged smooth muscle 
cells typically lack atypia or mitotic activity. 
Cytoplasm is abundant and eosinophilic. The 
overlying mucosa may be normal, attenuated 
or mildly inflamed. The histological appear-
ance is usually so typical as to not require any 
further investigation or immunohistochemical 
stain before rendering the diagnosis. A rare 
“symplastic” variant is characterised by sig-
nificant cytological atypia and an increased 
mitotic activity but has no clinical signifi-
cance [10].

Box 11.1 Non-invasive Round Cell Lesions 
in the Colon
PEComa
Epithelioid GIST
Histiocytic collections and neoplasms
Xanthoma
Glomus tumour
Mastocytosis
Granular cell tumour

Fig. 11.12 Leiomyoma of muscularis mucosae

Box 11.2  Spindle Cell Tumours

Granular cell tumour
Langerhans cell histiocytosis
Leiomyoma
Perineurioma
Schwannoma
Schwann cell hamartoma

Neurofibroma
Inflammatory fibroid polyp
GIST
Ganglioneuroma
Mastocytosis
Follicular dendritic cell tumour
Kaposi sarcoma
Elastofibroma
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 Mucosal Schwann Cell Hamartoma

This is a benign proliferation of Schwann cells 
typically localised to the mucosa. Most cases 
occur in the distal large intestine. The spindle- 
shaped Schwann cells may show a tendency to 
grouping of their nuclei. Sometimes the cells 
acquire an epithelioid morphology, and the 
term epithelioid nerve sheath lesion is used. 
There is also a subtype that resembles tactile 
corpuscle bodies. All lesions are benign and 
are not associated with an underlying syn-
drome. The diagnosis of mucosal Schwann 
cell hamartoma can be confirmed by positive 
staining with S100 immunohistochemistry 
(Figs. 11.13 and 11.14) [11].

 Granular Cell Tumour

This tumour is composed of spindle to oval cells 
with eosinophilic granular cytoplasm (Fig. 11.15). 
PAS positive eosinophilic globules may be seen. 
When larger, a sparse lymphocyte cuff can be 
appreciated surrounding the lesion. Granular cell 
tumours show positive staining with S100 by 
immunohistochemistry [12].

 Other Neural Tumours  

Table 11.4 summarises the neural tumours of the 
large intestine.

 Fibroblastic Polyp

These are also known as perineurioma since 
perineural differentiation has been documented 
in these lesions. They are usually small, intra- 
mucosal and located in the distal large intes-
tine. Some cases are associated with a serrated 
lesion, the cells of which demonstrate BRAF 
mutation. The spindle cells resemble fibrocytes 
or perineural cells in having elongate nuclei 
long tapering cytoplasmic processes 
(Fig. 11.17). Cells are arranged parallel to the 
epithelial surface and associated with variable 

Fig. 11.13 Schwann cell hamartoma HE

Fig. 11.14 Schwann cell hamartoma (S100) 

Fig. 11.15 Granular cell tumour
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amounts of collagen. Uncommonly collagen 
may be the predominant component. 
Collections of adipocytes may also be observed 
within the lesion [13, 14].

 Non-invasive Round Cell Tumours

 Vascular Lesions

 Vascular Proliferations
Vessel dilation:

 1. Lymphatic—lymphangiectasia and 
lymphangioma

 2. Venous—venous bleb
 3. Capillary—ectasia

Vessel proliferation:

 4. Pyogenic granuloma
 5. AV malformation
 6. Portal hypertensive colonopathy (severe)
 7. Angiodysplasia
 8. Haemangioma
 9. Kaposi’s sarcoma
 10. Angiosarcoma

 Adipose Tissue (Like)

 Lipoma

Lipoma is the most common submucosal mesen-
chymal tumour in the large intestine. It is usually 
an incidental finding. Larger lesions may present 
with obstruction or intussusception. It is occa-
sionally sampled in biopsies particularly when 
the overlying mucosa has been peeled away and 

Fig. 11.16 Ganglioneuroma  - ganglion cell collections 
and a spindle cell neural proliferation

Fig. 11.17 Fibroblastic polyp

Table 11.4 Summary of neural tumours of the large intestine

Tumour type Associated syndrome Distinctive feature
Schwann cell hamartoma See above
Granular cell tumour See above
Ganglioneuroma Mostly sporadic; may occur in 

MEN3,neurofibromatosis type I, 
familial adenomatous polyposis 
and Cowden syndrome

Ganglion cells in a background 
spindle cell proliferation (Fig. 11.16)

Neurofibroma Neurofibromatosis type I Elongate wavy spindle cell nuclei in a 
prominent collagenous background

Schwannoma Cellular spindle cell tumour with 
background lymphoid cuff. Usually in 
the submucosa

Fibroblastic polyp/perineurioma See below
Mucosal neuroma Spindle cell proliferation. 

An epithelioid variant is recognised
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the underlying protruding fat is separately sam-
pled. The overlying mucosa is generally normal 
but may display inflammation, erosion, reactive 
change or mucosal prolapse-related change. 
Lipoma is typically composed of uniform mature 
adipocytes lacking nuclear atypia. Variable 
amounts of collagen and vessels may occur. 
Sometimes adipose tissue is encountered in the 
mucosa. This may be in the setting of a fibroblas-
tic polyp as discussed above. Adipose tissue col-
lections in the mucosa may also represent 
hamartomas of Cowden syndrome, particularly if 
more than one is encountered.

The differential diagnosis includes:

 1. Pseudolipomatosis—resulting from air insuf-
flation during colonoscopy. The small variable 
size of the gas pockets contrasts with the uni-
form larger appearance of typical adipocytes. 
Additionally, pseudolipomatosis is often 
irregular in outline and the cells do not express 
S100 protein, unlike true adipocytes.

 2. Everted diverticulum—most commonly 
occurring in the sigmoid colon, this may pres-
ent as a rounded protuberant mass composed 
of adipose tissue. The endoscopic appearance 
is important in the distinction. The adjacent 
ostium of a diverticulum may be seen.

 Liposarcoma

Liposarcoma of the colon is documented but is 
extremely rare and is most commonly local/
recurrent growth from a retroperitoneal liposar-
coma. The key histological features are vari-
ably sized adipocytes, atypical nuclei and blast 
cells.

 Biphasic Pattern: Glandular 
and Stromal Proliferation

Endometriosis is typically seen in the rectum of 
young women but can occur anywhere in the 
colon. It typically presents as a mass lesion. 
Histologically, the lesion is usually centred in the 
deep tissues with normal overlying mucosa, but 
endometriosis can infiltrate into the mucosa. The 

histological features are of endometriosis any-
where in the abdominal cavity. There are endome-
trial glands, endometrial stoma and haemosiderin 
deposition (Fig.  11.18). It is important not to 
overdiagnose endometriosis as carcinoma.

Other very rare lesions with a biphasic glan-
dular and stromal proliferation are synovial sar-
coma and rare metastatic lesions.

 Stromal Expansion with Stromal 
Inflammation

 – Mucosal prolapse
 – Inflammatory fibroid polyp
 – Juvenile polyp
 – Cronkhite-Canada syndrome
 – Inflammatory pseudopolyp

 Mucosal Prolapse Polyp

This may occur anywhere in the large intestine 
but has the predilection for the sigmoid colon and 
distal rectum. A number of terms have been used 
for this process including:

• Inflammatory cap polyp—when there is sur-
face ulceration with a cap of granulation tissue 
and inflammatory exudate

• Inflammatory cloacogenic polyp—when 
located in the distal rectum

• Solitary rectal ulcer syndrome—when located 
in the anterior rectum approximately 2  cm 
above the dentate line

Fig. 11.18 Endometriosis in the colonic mucosa - endo-
metriotic glands and stroma at the base of the mucosa
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• Inflammatory myoglandular polyp—when 
smooth muscle proliferation is prominent and 
associated with glandular dilatation

A rare syndrome of inflammatory cap polypo-
sis exists which is characterised by multiple 
inflammatory cap-type polyps giving rise to pro-
fuse diarrhoea and protein-losing enteropathy.

Common histological features of these polyps 
include (Fig. 11.19):

• Expanded lamina propria with solidification 
by fibromuscular proliferation

• Variable inflammation and haemorrhage, 
sometimes with haemosiderin deposition in the 
stroma

• Architectural disturbance of colonic crypts 
with branching, elongation, dilatation and 
serration

• Superficial erosion with reactive cytological 
changes

There are a number of secondary changes that 
occur in prolapse-type inflammatory polyps that 
may cause diagnostic issues. These include:

• Prominent regenerative or reactive changes 
secondary to ulceration that may mimic dys-
plasia or conventional adenoma.

• Serration in expanded crypt epithelium may 
mimic serrated polyps. This is compounded 
by the problem that true serrated polyps may 
undergo secondary prolapse.

• Difficulty in distinguishing some forms of 
prolapse-type polyps from hamartomatous 
polyps as both lesions are characterised by 
epithelial and stromal expansion.

Careful attention to the clinical setting in the 
presence of secondary changes in the stroma 
such as haemorrhage is important in separating 
these possibilities. A rare variant of mucosal pro-
lapse is the colonic muco-submucosal elongated 
polyp, which is characterised by expansion of the 
submucosa with a relatively normal overlying 
mucosa. A traction prolapse aetiology has been 
proposed. The majority of these tumours occur in 
the sigmoid colon and are usually solitary lesions 
[15–19].

 Inflammatory Pseudopolyp

These may occur in the setting of inflammatory 
bowel disease or as isolated lesions presumably 
arising secondary to a local inflammatory focus. 
Lesions in inflammatory bowel disease may be 
multiple, often involving a segment of the large 
intestine. The polyps may be elongated and pro-
duce an appearance of filiform polyposis. 
Histologically the degree of inflammation is vari-
able. When inflammation is prominent, there 
may be associated erosion and reactive epithelial 
atypia, which may be difficult to separate from 
true dysplasia. In cases where inflammation is 
minimal, there is often stromal fibrosis, prolifera-
tion of ganglion cells and smooth muscle prolif-
eration. At times this may overlap with mucosal 
prolapse polyps or with a hamartomatous polyp.

Inflammatory pseudopolyp not arising in the 
setting of inflammatory bowel disease may show 
a variety of inflammatory patterns including 
being eosinophil-rich. The cecum is a favoured 
site of origin. Often the initiating inflammatory 
process is not identified.

Fig. 11.19 Mucosal prolapse polyp  - crypt elongation 
and an expanded inflamed stroma
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 Cystic Lesions

 Gas: Pneumatosis

Discussed in the small intestine chapter.

 Tumour-Like Inflammatory Lesions

The most commonly mass-forming inflammatory 
lesions are part of mucosal prolapse-associated 
polyps and inflammatory pseudopolyps (see 
above). Other polypoidal inflammatory lesions 
include polypoid granulation tissue (Fig.  11.20), 
which is typically seen adjacent to colonic anasto-
moses, polypectomy sites or diverticula and inflam-
matory polyps that occur following ischaemia.
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Molecular Testing in Colorectal 
Carcinoma

Connull Leslie, M. Priyanthi Kumarasinghe, 
and Ian Brown

While the molecular biology underlying colorec-
tal carcinoma (CRC) has been extensively inves-
tigated and distinct molecular pathways 
described, a comprehensive molecular classifica-
tion system allowing diagnostic and therapeutic 
subgroups continues to evolve [1–3]. Tumours 
with a hypermutated phenotype are a population 
consistently identified by all classification sys-
tems, with specific diagnostic and predictive 
attributes [4].

While molecular features may be associated 
with tumour site and morphology [5, 6], there is suf-
ficient overlap that molecular testing should reflect 
consensus recommendations as applied to all 
colorectal carcinomas rather than those with partic-
ular pathological features [7]. With this caveat, mic-
rosatellite instability (MSI-H) and BRAF mutation 
are more often seen in mucinous or medullary his-
tology, and colorectal carcinoma NOS tends to have 
a lower overall mutation count [8].

Molecular testing may be performed in a 
colorectal carcinoma specimen for three general 
reasons:

 1. Diagnosis
• Suggest further testing for hereditary 

conditions
 – Demonstration of MSI-H with absence of 

BRAF mutation suggests Lynch syndrome.
• Confirm classification and grading [9]
 – Medullary carcinoma (appropriate mor-

phology, MSI-H)
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 – Mucinous/signet ring carcinoma—low 
grade if MSI-H, high grade if MSS (micro-
satellite stable), as per WHO 2010.

 2. Predictive of response to therapy (generally in 
stage III or IV disease)
• The presence of RAS mutation (either 

KRAS or NRAS) predicts lack of response 
to anti-EGFR therapy [10].

 3. Prognosis
• BRAF mutation and MSS phenotype are 

suggested to have worse prognosis 
although evidence remains mixed [11, 12].

There will be future evolution in recom-
mended biomarkers or genes of relevance, and 
practising pathologists should refer to up-to-date 
consensus statements by national or international 
organisations [7].

 MSI-H Identification

All colorectal carcinomas should be tested for 
microsatellite instability or mismatch repair pro-
tein deficiency. Mismatch repair (MMR) protein 
deficiency results in microsatellite instability 
(MSI) and a hypermutated tumour phenotype; 
hence, these tests are complementary and assess 
different expressions of the same molecular 
mechanisms. Approximately 15% of CRCs are 
MSI phenotype, and this phenotype is more com-
monly present in right-sided tumours [13]. MSI 
status is essential in screening for Lynch syn-
drome, required for WHO grading in the case of 
mucinous or signet ring morphology, and in con-
junction with BRAF mutation status has prog-
nostic implications.

Lynch syndrome, also known as hereditary 
nonpolyposis colorectal carcinoma cancer 
(HNPCC), is a disorder caused by germline 
mutation in one copy of one of the MMR genes. 
Carriers have a high lifetime risk of CRC, as well 
as endometrial carcinoma and other cancers [14]. 
Detection of Lynch syndrome is important as car-
riers benefit from intensive screening pro-

grammes. Although the most common form of 
hereditary CRC, Lynch syndrome cases only 
account for approximately 2–7% of CRC cases 
[2]. The remaining MSI-high CRC cases are spo-
radic and due to epigenetic silencing of the 
MLH1 gene by hypermethylation. These spo-
radic cases are almost always associated with 
mutation in the BRAF gene (V600E hotspot) 
[15], which should be assessed in conjunction 
with MSI testing (see below).

 Immunohistochemical Assessment 
of MMR Proteins

Immunohistochemical staining for the most 
important MMR proteins (MLH1, MSH2, PMS2 
and MSH6) is generally used in diagnostic labo-
ratories rather than molecular testing for 
MSI. The mismatch repair machinery in human 
cells comprises five heteroduplex complexes 
formed by combinations of seven proteins, 
which recognise and correct errors in the newly 
synthesised DNA strand [16]. Normal tissue 
(adjacent colonic epithelium, lymphocytes, stro-
mal cells) expresses all MMR proteins in a 
nuclear staining pattern, although expression 
pattern may be patchy and weak. Loss of func-
tion of any one of the MMR proteins will result 
in MSI status. Nuclear expression in tumour 
cells is considered to indicate an intact and func-
tional protein (Fig. 12.1a, b). As there is degra-
dation of the smaller component of MMR 
heterodimer complexes, resulting in absence of 
staining for PMS2 if MLH1 is lost and absence 
of staining for MLH6 if MSH2 is lost, some cen-
tres suggest a two-panel antibody screening 
(PMS2 and MLH6) rather than testing for all 
four proteins [17]. Although this is a reasonable 
screening approach, at our institute we prefer 
four-panel testing. The loss of PMS2  in a two-
panel approach then requires reflex testing for 
MLH1, and loss of MSH6 requires reflex testing 
of MSH2, in order to determine which MMR 
protein has a possible germline mutation. Known 
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Lynch syndrome- associated gene mutations are 
predominant in MLH1 (50%), MSH2 (40%) or 
MSH6 (10%), with few in PMS2 (<5%) [18]. In 
addition to avoiding a need to perform additional 
 immunohistochemical staining, a four-panel 

approach assists in determining technical defi-
ciencies in immunohistochemical staining and 
interpretation, well recognised with these clones 
and likely associated with fixation variability 
[19, 20]. Ideally each MMR protein should show 

Panel 1 Panel 2 Panel 3

Panel 4 Panel 5 Panel 6

Panel 1 Panel 2 Panel 3

Panel 4 Panel 5 Panel 6

a

b

Fig. 12.1 (a) Panel 1: CRC H+E (×60). Panel 2: MLH1 
intact. Panel 3: PMS2 intact. Panel 4: MSH2 loss (note stro-
mal cell internal control). Panel 5: MSH6 loss. Panel 6: 
BRAF VE1 negative. This immunoprofile suggests loss of 
MMR protein MSH2, in conjunction with absence of BRAF 
mutation highly suggestive of MSI-H in context of Lynch 
syndrome. (b) Panel 1: CRC H+E (×60). Panel 2: MLH1 

loss (note stromal cell internal control). Panel 3: PMS2 loss. 
Panel 4: MSH2 intact. Panel 5: MSH6 intact. Panel 6: BRAF 
VE1 positive (diffuse, cytoplasmic). This immunoprofile 
suggests loss of expression of MMR protein MLH1, in con-
junction with presence of BRAF mutation highly suggestive 
of MSI-H with sporadic promotor methylation of MLH1 
promotor and downregulation of gene expression
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staining in the nuclei of background benign 
colonic epithelium, stromal cells and lympho-
cytes, generally stronger in proliferating cells 
such as lymphoid follicle germinal centres or 
the base of colonic mucosa crypts, which serve 
as internal controls. The tumour should ideally 
show either complete retention of staining or 
complete loss. Aberrant staining patterns 
(cytoplasmic, extremely patchy or weak, dot-
like nuclear) are common and in the first 
instance require internal laboratory optimisa-
tion [21]. The use of the initial diagnostic 
biopsy for immunohistochemical assessment 
of MMR proteins may reduce fixation- related 

technical problems as well as facilitate earlier 
assessment of MMR status at time of endo-
scopic biopsy [22]. Importantly, as discussed 
further below, silencing of MLH1 by hyper-
methylation results in an MSI colorectal carci-
noma in the absence of germline mutation; 
hence, loss of expression of MSH1 in particu-
lar requires further investigation before sug-
gesting Lynch syndrome. It should be noted 
also that intact expression of all four MMR 
proteins does not entirely exclude Lynch syn-
drome as proteins may be present with retained 
epitope although non-functional due to a mis-
sense mutation [21, 23].

∗ Extended RAS testing is only of
clinical relevance in patients
considered for chemotherapy, and to
ensure adequate DNA quantity this
is preferably performed on resection
specimen material, hence not
considered in this table. If
neoadjuvant therapy is planned,
biopsy material may be suitable to
RAS testing if this is clinically
indicated.

All MMR preserved
BRAF negative

MMR proteins (PMS2, MLH1, MSH6, MSH2) by a validated IHC assay
BRAF V600E mutation by a validated IHC assay (VE1 clone)

Colorectal carcinoma (CRC) biopsy MMR/BRAF testing algorithm*

On all CRC biopsies (irrespective of age)

Internal and external control tissue shows appropriate staining

Suggested Comment:
MLH1, PMS2, MSH2 and MSH6:
All show preserved expression,
indicating a microsatellite stable
phenotype.  
BRAF VE1 clone: Negative
(indicating BRAF wild type)

All MMR preserved
BRAF positive

Suggested Comment:
MLH1, PMS2, MSH2 and MSH6:
All show preserved expression,
indicating a microsatellite stable
phenotype.  
BRAF VE1 clone: Positive
(indicating BRAFV600E mutation)

loss of MLH1 and PMS2
BRAF negative

loss of MLH1 and PMS2
BRAF positive

Suggested Comment:
MLH1, PMS2: Loss of expression
MSH6, MSH2: Preserved
BRAF VE1 clone: Positive
(indicating BRAFV600E mutation)
The negative staining for MLH1
and PMS2 indicates a microsatellite
unstable phenotype (likely due to
inactivation of MLH1), which may
be due to somatic hypermethylation.
Less than 1% of Lynch syndrome
colorectal carcinomas are
associated with BRAFV600E
mutation, therefore the presence
of positive staining for BRAFV600E
mutation renders Lynch syndrome
unlikely despite the presence of
microsatellite instability; clinical
correlation is recommended. 

loss of only PMS2, or only
MSH6, or MSH2/MSH6
BRAF negative

Suggested Comment:
(insert MMR lost): Loss of
expression
(insert MMR preserved):
Preserved
BRAF VE1 clone: Negative
(indicating BRAF wild type)
Negative staining for [insert one of
MSH6, or PMS2, or MSH2 and
MSH6] indicates a microsatellite
unstable phenotype and is
suggestive of Lynch syndrome
due to germline mutation. 
Confirmation of MSI status by
molecular testing is recommended
on excision specimen, and if
clinically appropriate a genetic
counselling service may be
considered. Negative staining for
BRAF VE1 suggests
BRAFV600E mutation is
unlikely.

loss of only PMS2, or only
MSH6, or MSH2/MSH6
BRAF positive

No suggested Comment, this 
combination of findings would be
unusual, and suggest repeat
staining or simply description of
findings with deferral to resection
specimen findings and clinical
context.

∗∗ This group of patients may
include Lynch syndrome (MLH1
deficient) cases and sporadic MSI
cases (due to MLH1
hypermethylation); many screening
programs will target patients <60
years of age and the comment may
be amended to reflect this, although
late presentation of Lynch syndrome
is possible.

Suggested Comment: **
MLH1, PMS2: Loss of expression
MSH6, MSH2: Preserved
BRAF VE1 clone: Negative
(indicating BRAF wild type)
The negative staining for MLH1
and PMS2 indicates a microsatellite
unstable phenotype. Two thirds of
colorectal carcinomas which show
silencing of MLH1 due to somatic
hypermethylation are associated
with BRAFV600E mutation
whereas less than 1% of
colorectal carcinomas associated
with Lynch syndrome show
BRAFV600E mutation. Therefore
Lynch Syndrome is possible;
clinical correlation is suggested,
and if clinically appropriate referral
to a genetic counselling service
may be considered.

Interpretation of MMR protein immunohistochemistry and suggested comment
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 Molecular Assessment 
of Microsatellite Instability

Microsatellite instability (MSI) is defined by 
detection of an alteration in the length of micro-
satellite markers, traditionally requiring mutation 
in two or more markers from a panel of five (the 
specific markers tested have evolved with time). 
Initial panels included dinucleotide markers and 
occasionally resulted in alterations only in a 
minority of markers. These cases were desig-
nated MSI-L, although are not clearly a distinct 
subset of colorectal carcinoma [24]. The revised 
Bethesda guidelines recommend using a panel of 
mononucleotide markers, which has improved 
sensitivity, and to include MSI-L tumours with 
MSS tumours [25]. A commercially available kit 
includes the five mononucleotide markers 

BAT25, BAT-26, MONO27, NR-21 and NR-24 
(Promega, Madison, WI).

Comparison of microsatellite markers does 
not always require separate analysis of normal 
tissue and tumour samples, as tumour samples 
will include a significant amount of background 
parenchymal tissue; however, we recommend 
including separate analysis of normal tissue to 
ensure accurate assessment of product size differ-
ences. This may include a pretreatment biopsy 
sample and an unrelated previous sample (e.g. a 
skin excision from which normal tissue can be 
microdissected) if required (Fig. 12.2).

Following recent evidence that immune check-
point blockade is of clinical benefit in treatment 
refractory mismatch-repair deficient tumours 
[26], there is increased interest in MSI status as a 
biomarker predicting response to PD-1-pathway 
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Fig. 12.2 This example demonstrates microsatellite 
instability in a colorectal carcinoma, using the pentaplex 
panel of mononucleotide markers BAT-25, BAT-26, 
NR-21, NR-24 and NR-27. Each peak represents the size 
of an amplified mononucleotide repeat, with “stuttered” 
appearance due to “slippage” of DNA polymerase during 
amplification. The upper panel represents the patient’s 
normal tissue and the lower panel the patient’s tumour. In 

addition to the mononucleotide markers, there are on the 
right two pentanucleotide markers which are highly poly-
morphic and act as an identification control. Note there 
are two peaks for each mononucleotide marker in the 
tumour panel representing the altered length of the mono-
nucleotide repeat in the neoplastic cells, with background 
stromal tissue retaining the identical length as control nor-
mal tissue
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blockade in many tumour types including colorec-
tal carcinoma [27]. In other tumours, in particular 
lung carcinoma, confirmation that tumour cells 
show expression of PD-L1 predicts response to 
anti-PD-1 therapy. There is early evidence that 
MSI-H CRC are higher expressors of PD-L1, 
however high expression of PD-L1 was present in 
only 5% of assessed tumours and association with 
prognosis required correlation with PD-1 expres-
sion in tumour infiltrating lymphocytes [28]. 
Further studies are required to determine whether 
these biomarkers add value beyond assessment of 
MSI status in selecting patients for 
immunotherapy.

 BRAF: Prognostic Biomarker

In conjunction with assessment of MSI status (by 
either molecular or immunohistochemistry), 
BRAF mutation status should also be assessed. 
The presence of BRAF mutation in a microsatel-
lite stable tumour appears to be associated with 
poorer overall survival regardless of tumour stage 
[29]. In the context of MSI tumours, the presence 
of BRAF mutation essentially excludes Lynch 
syndrome-associated colorectal carcinoma [30], 
and in advanced (stage III) colon carcinoma, the 
proficiency or deficiency in DNA mismatch 
repair appears to have greater prognostic signifi-
cance than the presence of BRAF mutation [31]. 
Although there is some evidence that presence of 
BRAF mutation remains a poor prognostic indi-
cator in metastatic CRC treated with chemother-
apy and anti-EGFR therapy [11, 12, 32], BRAF 
mutation testing is not currently considered a 
predictive biomarker in response to anti-EGFR 
inhibitors [33].

BRAF is a serine/threonine protein kinase, an 
effector in the MAPK signalling pathway, and in 
colorectal carcinoma, the activating mutation is 
almost exclusively c.1799T>A, p.Val600Glu 
(often stated as V600E). There is a commercially 
available antibody to BRAF protein with p.
Val600Glu mutation (clone VE1, Ventana, 
Tucson, AZ), with mixed literature regarding the 
sensitivity and specificity of immunohistochem-
istry in assessing BRAF mutation in colorectal 

carcinoma [30, 34–37]. We find that interpreta-
tion of BRAF VE1 immunohistochemistry is 
especially difficult in poorly fixed resection spec-
imens and mucinous/signet ring carcinomas 
(Fig.  12.3) and recommend the use of biopsy 
samples preferentially with prudence in interpre-
tation of poor-quality staining). Given that both 
MMR and BRAF IHC staining patterns are better 
interpreted on biopsy specimens, we routinely 
perform a combination of BRAF VE1, MLH1, 
PMS2, MSH2 and MSH6 immunohistochemical 
stains on the initial biopsy of CRC, if the tissue is 
representative and adequate.

If the presence of BRAF mutation will have 
therapeutic consequences in advanced CRC, 
mutation status should be verified by molecular 
studies. The V600E mutation is common in mela-
noma, and there are highly sensitive allele- 
specific commercial systems (e.g. Roche Cobas® 
BRAF V600 Mutation Test) marketed in that 
context. PCR amplification for Sanger sequenc-
ing remains less sensitive although will detect 
rare alternative mutations.

 RAS: Predictive Biomarker

Testing for RAS mutations (KRAS and NRAS) 
should be performed in all patients considered 
for anti-EGFR therapy, as recognised by most 
clinical and pathology guidelines [38]. Whether 
testing is performed as a reflex test on all colorec-
tal carcinomas or after clinician request depends 
on the practice setting. At our institute all patients 
likely to require adjuvant therapy (AJCC stage III 
or IV or pT4) are tested immediately to avoid 
delay. Only patients with wild-type RAS show 
response to anti-EGFR therapy, with data show-
ing that RAS mutations beyond the common 
KRAS codons 12 and 13 in exon 2 also indicate 
unlikely benefit from anti-EGFR therapy [39].

Both histology and cytology specimens can 
reliably be used to detect KRAS mutation [40], 
with a high level of concordance (estimated 80%) 
between primary and metastatic tumours [41]. 
There is evidence of intratumour heterogeneity in 
colorectal carcinoma although RAS mutations 
are usually present in the majority of neoplastic 
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cells [42]. As with all molecular samples, if sig-
nificant (generally >50%) non-neoplastic or 
necrotic tissue is present, then test tissue should 
be macrodissected from serial unstained slides to 
enrich for neoplastic DNA content.

There are numerous assay platforms available 
to detect RAS mutations including Sanger 
sequencing, pyrosequencing and HRM analysis, 
as well as proprietary Cobas and Therascreen 
platforms. Laboratory choice will depend on 

T T T T T T TC A A A A A A A AG
65 70

BRAF c.1799T>A (p.V600E)

75 80 85 90 85 100
G G G G G G G G G G GTT T TC CNC Ca

b

d

c

Fig. 12.3 (a) Sanger sequencing demonstrates point 
mutation c.1799T>A, resulting in p.Val600Glu alteration. 
(b) Same case (colectomy sample) shows very weak cyto-
plasmic staining with BRAF variable VE1 immunohisto-
chemical staining. (c, d) Different areas of a CRC from a 

colectomy specimen with variable BRAF VE1 immuno-
histochemical staining, in a case with confirmed BRAF 
c.1799T>A by molecular testing. The difference in stain-
ing strength probably reflects fixation artefact
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cost, degree of automation and expected turn- 
around- time. Due consideration should be given 
to the evidence that an extended RAS panel 
appears to have clinical relevance and importance 
(coverage should include KRAS exons 2, 3 and 4 
and NRAS exons 1, 2, 3 and 4) (Fig. 12.4), and 
validation should document limit of detection by 
dilution studies. An approach to validation of 
KRAS mutation analysis and development of a 
reporting template has been described [43].

When extended RAS mutation testing is per-
formed, an estimated 53% of colorectal carcino-
mas will be RAS mutated (as opposed to 42% 
when only the most common KRAS exon 2 
mutation is tested), and all tumours harbouring 
RAS mutations are unlikely to significantly ben-
efit from anti-EGFR therapy [39].

 PI3K Signalling Pathway and Other 
Evolving Gene Alterations

In colorectal carcinoma as well as other malig-
nancies there has been interest in abnormalities 

in the PI3K signalling pathway, with mutations 
present in the PIK3CA, PTEN or AKT genes 
among others [44]. Although there have been 
studies suggesting both prognostic [45] and pre-
dictive [46] significance in some components of 
the pathway, other studies show no predictive 
value in the context of anti-EGFR therapy [11]. 
There is not currently considered sufficient evi-
dence to recommend mutational testing for com-
ponents of the PI3K pathway in routine diagnostic 
practice, although this may change as abnormali-
ties in these pathways potentially predict resis-
tance to anti-EGFR therapy. Referral to current 
local guidelines is essential as recommendations 
will change as evidence accumulates.

Next-generation sequencing platforms, with 
the ability to simultaneously assess a large num-
ber of gene mutations albeit with less sensitivity 
than targeted platforms, may potentially improve 
prognostication and treatment selection. There is 
evidence that NGS platforms correlate with 
expected outcome in patients treated with anti- 
EGFR therapy [47] in addition to suggesting 
other actionable targets.

Pyro KRAS Exon 2 codon 12/13
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Fig. 12.4 Pyrosequencing relies on detection of pyro-
phosphate release on nucleotide incorporation, determin-
ing the order of nucleotides as the sequence is synthesised. 
The presence of a peak indicates nucleotide incorporation, 
with the height reflecting number of incorporated nucleo-
tides (two nucleotides will be twice the height of one 
nucleotide). The sequenced region is very short and spe-
cific to the region of interest (as opposed to Sanger 
sequencing which reads amplified regions of hundreds of 

bases); hence, multiplex platforms are required to detect 
other mutations of interest. The nucleotides are dispensed 
in an order optimised to the region of interest; hence, 
pyrosequencing reads are best interpreted with concurrent 
wild-type control. In this example the lower wild-type 
read (GGT GGC—note height of peaks) differs from the 
tumour sample in which a proportion of tissue reads CGT 
GGC, reflecting the KRAS exon 2 c.34G>C mutation 
resulting in codon 12 alteration p.Gly12Arg
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 Which Tissue Specimen Should 
Be Used for Biomarker Testing?

The clinical expectation of both reflex and spe-
cifically requested molecular testing in CRC 
should be anticipated by the anatomical pathol-
ogy laboratory. Tissue should be preserved dur-
ing microtomy and also by retaining unstained 
sections during levelling into tissue block. 
Laboratory technicians should be informed and 
aware of the need to preserve tissue especially in 
the case of minimal tissue specimens. Predictive 
marker results should be available promptly. 
Discussion with colleagues in Medical Oncology 
and other recipients on how best to facilitate 
reporting of results in a timely manner is 
recommended.

There is high concordance between primary 
tumours and corresponding metastasis in KRAS 
and BRAF mutations [48] (pooled rate 92% and 
96%, respectively), although in this meta- analysis 
an estimated 11% of patients with mutant KRAS 
primary tumours has wild-type KRAS in metas-
tasis and may have potentially benefited from 
anti-EGFR therapy, while 9% of patients with 
wild-type KRAS in primary tumour who received 
anti-EGFR therapy had mutant KRAS in metas-
tasis. If tissue from a metastatic lesion is avail-
able and adequate, this would be preferable as is 
likely to represent the most aggressive clone.

Adequate endoscopic biopsy material is 
acceptable if resection specimens are unavail-
able. Material in which predominantly adenoma 
rather than invasive malignancy is present repre-
sents more controversial material. RAS/RAF 
mutations are generally early events and hence 
likely to be present in precursor adenoma, with 
diagnostic biopsy material appearing representa-
tive of driver mutations [11, 49], however ideally 
material representative of invasive malignancy 
would be preferred.

 Summary

Molecular testing expected in CRC has evolved 
from detecting Lynch syndrome and limited 
KRAS exon 2 mutation testing to an expectation 

that extended RAS testing will occur to assess 
benefit from anti-EGFR therapy, and there are 
recognised prognostic implications in MSI status 
and BRAF mutation. Expanded mutation analy-
sis of the EGFR signalling pathway may become 
standard of care in the near future. The large vari-
ety of commercially available assays requires tis-
sue pathology laboratories to closely evaluate the 
mutation coverage these tests  provide, with 
awareness of the limits of detection, sensitivity 
and specificity. Test reporting should include tis-
sue block reference number, neoplastic cell con-
tent, analytical method, usage of HGVS 
nomenclature of nucleotide and predicted amino 
acid changes and clinical interpretation of the 
result [38]. Any laboratory offering molecular 
testing should be involved in an external quality 
assurance scheme.
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 Endoscopic Anatomy

• Appreciation of endoscopic anatomical land-
marks by the endoscopist is important for accu-
rate localisation and documentation, especially 
for management of colorectal neoplasia.

• The colon is broadly divided into:
 – Proximal—proximal to the splenic flexure
 – Distal—distal to the splenic flexure

• In the absence of colonoscopic instrument loop-
ing, anatomical landmarks that can be identified 
during colonoscopy are (Fig. 13.1):
 – Rectum
 – Sigmoid colon
 – Descending colon
 – Splenic flexure
 – Transverse colon
 – Hepatic Flexure
 – Ascending colon
 – Cecum
 – Appendiceal orifice
 – Ileocaecal valve
 – Terminal ileum

 Colitides

 Inflammatory Bowel Disease

 Ulcerative Colitis
• Ulcerative colitis (UC) is endoscopically char-

acterised by confluent colonic inflammation 
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Fig. 13.1 (a) Rectum with view of the semilunar rectal 
folds, also known as “valves of Houston”. (b) Sigmoid 
colon at 25 cm from the anal verge characterised by a con-
centric circular luminal appearance. (c) Descending colon 
at 40 cm from the anal verge characterised by the presence 
of fluid level when the patient is in the left lateral decubi-
tus position. (d) Blue splenic flexure discolouration 
through the lumen of the proximal descending colon. (e) 
Transverse colon at 55 cm from the anal verge character-
ised by a triangular-shaped lumen. The image also shows 
a transparent distal cap attachment on the instrument, 

which is used to assist in maintaining visualisation while 
inspecting proximal aspects of colonic folds. (f) Ascending 
colon, with the ileocaecal valve in the distance (top). (g) 
Distal ascending colon and hepatic flexure with the colo-
noscope tip in retroflexion, to assist visualisation of blind 
spots on the proximal surfaces of colonic folds and flex-
ures. (h) Ileocaecal valve (left) appearing as a semilunar 
thickened fold. (i) Appendiceal orifice. (j) Terminal ileum. 
(k) Taenia coli (muscularis externa) can be seen extending 
longitudinally in the direction of the lumen (bottom)

a b

c d

e f
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starting at the rectum and extending proxi-
mally (Fig. 13.3).

• Phenotypically, UC can be classified based on 
the anatomical extent of colonic inflamma-
tion (Table 13.1). The Montreal classification 
is used during colonoscopy to categorise UC 
into [1]:

 – E1, ulcerative proctitis—inflammation is 
limited to the rectum.

 – E2, left-sided ulcerative colitis (distal 
UC)—inflammation does not extend proxi-
mally beyond the splenic flexure.

 – E3, extensive ulcerative colitis (pancoli-
tis)—inflammation extends proximally 
beyond the splenic flexure.

g h

i j

k

Fig. 13.1 (continued)
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• Additionally, the severity of colonic inflam-
mation is classified clinically as:

 – S0, clinical remission—asymptomatic
 – S1, mild UC—≤4 bloody or non-bloody 

stools daily, no systemic illness, and nor-
mal ESR

 – S2, moderate UC—>4 bloody stools daily 
with minimal sign of systemic illness or 
toxicity (Fig. 13.2) 

 – S3, severe UC—≥6 bloody stools daily, tachy-
cardia (≥90  bpm), temperature ≥37.5  °C, 
anaemia (Hb < 105 g/L), and ESR ≥30 mm/h

a

b

c

Fig. 13.2 (a–c) Moderately active ulcerative colitis with 
diffuse mucosal granularity, oedema, absent vascular 
markings, erythema, exudates, spontaneous bleeding, and 
luminal narrowing

a

b

c

Fig. 13.3 (a–c) Severe active Crohn’s colitis with deep 
linear ulcers, oedema, absent vascular markings, ery-
thema, and luminal narrowing. A guide wire was passed 
through the stricture prior to balloon dilatation. The stric-
ture was successfully traversed after dilatation

A. O. Kheir et al.
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• Fulminant UC is characterised by >10 bloody 
stools daily, toxicity, abdominal distention 
and tenderness, severe anaemia requiring 
blood transfusion, and colonic dilatation on 
imaging.

• The severity of colonic inflammation is scored 
endoscopically using the Mayo endoscopic 
core as:

 – Normal or inactive disease
 – Mild (erythema, reduced mucosal vascular 

pattern)
 – Moderate (marked erythema, absent muco-

sal vascular pattern, mucosal friability, 
erosions)

 – Severe (spontaneous bleeding, ulceration)

 Crohn’s Disease
• Crohn’s disease (CD) is endoscopically charac-

terised by transmural inflammation (erythema, 
erosions, deep ulceration, strictures) of the ter-
minal ileum with or without patchy inflamma-
tory areas in the colon with intervening normal 
colonic mucosa (Figs. 13.4 and 13.5). 

• Can affect the any part of the luminal gastroin-
testinal tract.

• Patients often present with abdominal pain 
and anaemia.

• The Vienna and Montreal classification is 
used during colonoscopy to categorise CD 
(Table 13.2) [1].

• The endoscopic recurrence severity score is 
used to assess the ileocolonic anastomosis and 
ileum (Table 13.3).

SCENIC and DALM
In 2015, an international expert multidisci-
plinary panel including gastrointestinal patholo-
gists developed the International Consensus 
Statement on Surveillance and Management of 
Dysplasia in Inflammatory Bowel Disease 

(SCENIC) [2, 3]. Some of their key recommen-
dations included:

• To abandon the use of less accurate endo-
scopic terminology including “dysplasia- 
associated lesion or mass (DALM)”, 

Table 13.1 Mayo Endoscopic score for ulcerative colitis

Score Severity Description
0 Normal Normal or inactive disease
1 Mild Erythema, reduced mucosal 

vascular pattern
2 Moderate Marked erythema, absent mucosal 

vascular pattern, mucosal friability, 
erosions

3 Severe Spontaneous bleeding, ulceration

a

b

c

Fig. 13.4 (a–c) Severe neo-terminal ileal fibrotic anasto-
motic stricture in a Crohn’s patient following ileocolonic 
resection. A guide wire was passed through the stricture 
prior to balloon dilatation. The stricture was successfully 
traversed after dilatation
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“adenoma-like”, or “non-adenoma-like” and 
use “endoscopically resectable” or “nonendo-
scopically resectable”.

• Using chromoendoscopy with targeted biopsy 
is superior to white-light colonoscopy with 
random biopsy.

• Confirmation of dysplasia by a specialised 
gastrointestinal pathologist.

 Infectious Colitis

• Infectious colitis is diagnosed by the combi-
nation of:
 – Characteristic histologic inflammatory 

changes on colonic biopsies positive micro-
biological testing for the culprit organism 
(Table 13.4) [4].

 – Colonoscopic findings in early disease 
(within 4–5 days) usually show distal coli-
tis with relative sparing of the rectum. Th 
e rectum can be severely affected later in 
the disease course, which causes endo-
scopic and histologic confusion for differ-
entiating infectious colitis from ulcerative 
colitis.

• Colitis due to Clostridium difficile shows charac-
teristic yellow-white pseudomembranes known 
as “pseudomembranous colitis” (Fig. 13.5).

 Microscopic Colitis

• Colonoscopic examination is usually normal.
• Occasionally mild mucosal erythema, 

oedema, or reduced mucosal vascularity can 
be noted.

• Patients usually present with chronic diarrhoea.

Table 13.4 Common bacterial pathogens causing infec-
tious colitis

Clostridium difficile
Shigella
Escherichia coli
Yersinia enterocolitica
Salmonella
Campylobacter jejuni
Clostridium perfringens
Staphylococcus aureus
Vibrio cholerae
Plesiomonas shigelloides
Aeromonas

Table 13.2 Vienna and Montreal classification for cate-
gorising Crohn’s disease

Vienna Montreal
Age at 
diagnosis

A1 below 40 years A1 under 16 years
A2 above 40 years A2 between 17  

and 40 years
A3 above 40 years

Location L1 ileal L1 ileal
L2 colonic L2 colonic
L3 ileocolonic L3 ileocolonic
L4 upper L4 isolated upper 

disease
Behaviour B1 non-stricturing, 

non-penetrating
B1 non-stricturing, 
non-penetrating

B2 stricturing B2 stricturing
B3 penetrating B3 penetrating

P perianal disease

Table 13.3 Endoscopic recurrence severity score for 
assessing ileocolonic anastomosis in Crohn’s disease

Score Lesions
Endoscopic 
diagnosis

0 No lesions No recurrence
1 <5 aphthous ulcers
2 ≥5 aphthous ulcers confined 

to the ileocolonic anastomosis 
or 2–5 larger lesions >5 mm

Recurrence

3 Diffuse aphthous ileitis
4 Diffuse inflammation with 

larger ulcers or anastomotic 
narrowing

Fig. 13.5 Pseudomembranous colitis with typical 
yellow- white pseudomembranes

A. O. Kheir et al.
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 Ischaemic Colitis

• Ischaemic colitis often referred to as mesen-
teric ischaemia can be acute or chronic.

• Endoscopic and histologic features vary 
according to the phase, severity, and duration 
of ischaemic injury.

• Anatomical involvement corresponds to the 
affected vascular territory but commonly 
affect the splenic flexure and rectosigmoid 
junction, also known as “watershed areas”.

• These features are usually segmental in distri-
bution with an abrupt transition between 
injured and non-injured colonic mucosa. 
Endoscopic features can include:

 – Confluent necrosis of colonic wall
 – Colonic wall and colonic folds oedema
 – Mucosal friability, ulceration, and pete-

chial haemorrhage
 – Intraluminal bleeding and clots
 – Segmental distribution with an abrupt tran-

sition between injured and non-injured
 – “Colon-stripe” sign (longitudinal ulcer along 

watershed area) or “double colon- stripe” sign, 
also known as a “tram-track” sign (Fig. 13.6).

 – Follow-up colonoscopy after resolution of 
ischaemic injury often shows complete reso-
lution of colitis with healed mucosal scarring.

 Radiation Colitis

• Diffuse mucosal changes caused by 
radiotherapy.

• Radiation proctitis can be frequently seen in 
men following radiation therapy for prostate 
cancer.

• They appear as an acquired angioectasias and 
can frequently cause bleeding (Fig. 13.7).

• Treatment with argon plasma coagulation is 
effective.

Fig. 13.6 A resolved tram-track sign in a patient with 
healed ischaemic colitis

a

b

c

Fig. 13.7 (a–c) Chronic radiation proctitis characterised 
by neovascularisation with telangiectatic mucosal capil-
laries, loss of normal vascular background, patchy ery-
thema, and mucosal oedema
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 Colorectal Neoplasia

The latest-generation, high-definition endoscope 
systems all have built-in electronic image- 
enhancement technologies that can be used for opti-
cal diagnosis of colorectal polyps [5–7]. The most 
widely used technology is narrow-band imaging 
(NBI) for differentiating serrated from adenomatous 
colorectal polyps. Endoscopic imaging has revolu-
tionised real-time management of colorectal polyps 
during colonoscopy. Historically, large polyps were 
biopsied initially to exclude the presence of carci-
noma before being removed endoscopically. Modern 
therapeutic approaches advocate avoiding tissue 
biopsy, which can induce submucosal fibrosis and 
may compromise the technical success of complete 
and safe endoscopic removal of colorectal polyps.

The NBI International Colorectal Endoscopic 
(NICE) classification is a simple and validated clas-
sification that can be used in real time to optically 
diagnose colorectal polyps into serrated, adenoma-
tous, or carcinoma with deep submucosal invasion 
(Table 13.5) [8–10]. Increasingly, expert colonosco-
pists can detect focal areas within polyps that may 
contain invasive cancer. This allows the selection of 
an appropriate en bloc endoscopic therapy, such as 
endoscopic submucosal dissection, or piecemeal 
endoscopic mucosal resection with targeted sam-
pling of potentially invasive regions and submission 
for separate histologic assessment.

 Colorectal Cancer

• Colorectal cancers range in endoscopic mor-
phology from large, fungating, and firm lumi-
nal masses to subtle, flat or depressed lesions 

(Fig. 13.8). The endoscopic surface and vas-
cular pattern correlates with the depth of sub-
mucosal invasive cancer. Deep (1000μm or 
greater) submucosally invasive cancers are 
characterised by a NICE type 3 appearance 
with disruption or absence of mucosal surface 
and vascular pattern (Fig. 13.9).

• When large and circumferential, cancers can 
cause luminal obstruction with inability of the 
colonoscope to traverse the lesion.

 Colorectal Polyps

• The endoscopic morphology of colorectal pol-
yps should be described using the Paris clas-
sification (Table 13.6) [11].

• Optical diagnosis using the Kudo pit pattern 
classification (Table 13.7) requires topical dye 
spray together with magnifying endoscopy to 
accurately and reliably differentiate between 
normal, nonneoplastic, neoplastic, and cancer-

Table 13.5 NBI International Colorectal Endoscopic (NICE) classification

Type 1 Type 2 Type 3
Colour Same or lighter than background Browner relative to background  

colour arising from vessels
Brown to dark brown relative  
to background sometimes patchy 
whiter areas

Vessel None or isolated lacy vessels 
coursing across the lesion

Brown vessels surrounding  
white structures

Has area(s) of disrupted  
or missing vessels

Surface  
pattern

Dark or white spots of uniform  
size or homogenous absence of 
surface pattern

Oval, tubular, or branched  
white structures surrounded  
by brown vessels

Amorphous or absent surface 
pattern

Most likely 
pathology

Serrated polyp (hyperplastic  
or sessile serrated polyp)

Adenoma Deep submucosal invasive 
cancer

Fig. 13.8 Colorectal cancer

A. O. Kheir et al.
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ous lesions [12]. Electronic imaging using the 
NICE classification offers a quicker and more 
convenient approach to optical diagnosis.

• Colorectal polyps have characteristic endo-
scopic features that are highly predictive of 
the pathological diagnosis (Fig. 13.10) [8, 13].

 Diverticular Disease

• Diverticular disease appears endoscopically 
as outpouchings of the colonic wall that vary 
in size and number (Fig. 13.11).

• Occurs most commonly in the sigmoid colon 
but can be seen throughout the colon.

• Diverticular disease spectrum includes:
 – Asymptomatic diverticular disease
 – Symptomatic uncomplicated diverticular 

disease
 – Complicated diverticular disease which 

can manifest as:
Diverticulitis (acute or chronic)—

Microscopic perforation results in local-
ised inflammatory response caused by 
bacterial overgrowth.

Diverticular disease-associated colitis—
Rare and usually associated with 
diverticulitis.

Diverticular bleeding (Fig. 13.12).
Diverticular perforation (Table 13.8).

The majority of diverticular disease is sim-
ple without complications. Complicated diver-
ticular disease can develop peritonitis, sepsis, 
abscesses, fistula, and bowel obstruction 
(Table 13.8).

 Anorectal

 Anorectal Junction

Retroflexion in the rectum conveniently shows 
the dentate line demarcating transition from 
colonic mucosa to anal squamous mucosa 
(Fig. 13.13).

 Anal Intraepithelial Neoplasia 
(Condyloma Accuminata)
• Raised verrucous-like lesions within the den-

tate line (Figs. 13.14 and 13.15)

 Anal Squamous Cell Carcinoma (SCC)
• Endoscopic features vary by stage:

 – Early SCC can be small and appear similar 
to condyloma acumulatuma

 – Advanced lesions can be large, ulcerated, 
or fungating.

 – They can be differentiated endoscopically 
from distal rectal carcinoma by their ver-
rucous appearance, and that they arise from 
the anal squamous mucosa at or beyond the 
dentate line (Fig. 13.16).

Fig. 13.9 A small malignant polyp (with deep submuco-
sal invasion) showing NICE type 3 under NBI

Table 13.6 Paris classification

Endoscopic 
appearance

Paris 
class Description

Protruded Lesions 
(>2.5 mm)

Ip Pedunculated polyp
Is Sessile polyp

Flat elevated Lesions
(≤2.5 mm)

IIa Flat elevation of 
mucosa

IIb Flat mucosal change
IIc Mucosal depression

Excavated lesions III Excavated ulcer

Table 13.7 Kudo pit pattern classification

Kudo type Endoscopic feature
Most likely 
diagnosis

Type I Round Normal
Type II Papillary or stellar Hyperplastic
Type IIIs Small round or tubular Tubular adenoma
Type IIIL Large round or tubular Tubular adenoma
Type IV Gyrus-like Villous adenoma
Type V Nonstructural or 

amorphous
Submucosal 
cancer
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Fig. 13.10 (a) Characteristic endoscopic appearance of a 
sessile serrated adenoma/polyp in the ascending colon. 
Endoscopic features including flat morphology, indistinct 
margins, and yellow mucus cap. (b) Characteristic endo-
scopic appearance of a sessile serrated adenoma/polyp 
with NICE type 1 and open crypts that correlate histologi-
cally with dilated mucin filled crypts. (c) Hyperplastic 
polyp under NBI. (d) Tubular adenoma under NBI. (e) 
Panels 1–3: A pedunculated polyp in the proximal sig-

moid colon removed by snare polypectomy with electro-
cautery. Resection yields a clear margin of normal tissue; 
a haemostatic clip was applied to prevent delayed haemor-
rhage. (f) Panels 1–3: A large rectal tubulovillous ade-
noma removed using endoscopic mucosal resection 
(EMR). Panel 4: The EMR scar on endoscopic surveil-
lance at 4  months showing no endoscopic evidence of 
residual adenoma

a b

c

e

d

Panel 1 Panel 2 Panel 3
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 Haemorrhoids
They appear as protruded or polypoid vessels in 
the distal rectum (Fig. 13.17).

 Miscellaneous

 Melanosis Coli

• Reversible mucosal brown pigmentation of 
the colon (Fig. 13.18).

• Caused by use of anthraquinone laxatives 
(Table 13.9).

• Adenomas do not take up the lipofuscin pig-
ment and can be easier to detect in melanosis 
coli during colonoscopy (Fig. 13.19).

 Mucosal Prolapse (Solitary Rectal 
Ulcer Syndrome)

• Erythematous and/or ulcerated mucosa of the 
most distal rectum

• Can present with rectal bleeding

 Angiodysplasia

• Flat red vascular lesions.
• Under NBI they appear brown or darker in colour 

than surrounding normal mucosa (Fig. 13.20).
• Often a feeding vessel can be seen.
• Mostly found in the ascending colon and 

cecum.

f

Fig. 13.10 (continued)
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a b

c d

Fig. 13.11 (a–d) Diverticular disease

Fig. 13.12 Diverticular bleeding

Table 13.8 Complications of diverticular perforation

Peritonitis
Sepsis
Abscess
Fistula
Bowel obstruction

A. O. Kheir et al.
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a b

Fig. 13.14 (a, b) AIN under white-light and narrow-band imaging

Fig. 13.15 Patient on immunosuppression with clusters 
of AIN

a b

Fig. 13.13 (a, b) Rectal retroflexion under white light and NBI showing anorectal junction
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a b

Fig. 13.18 (a, b) Melanosis coli

Fig. 13.17 Non-bleeding internal and external haemor-
rhoids seen on retroflexion view

a b

Fig. 13.16 (a, b) Ulcerated squamous cell carcinoma in a 79-year-old lady presenting with rectal bleeding seen on 
rectal retroflexion. The lesion was arising from the anorectal junction and invading the rectal mucosa

A. O. Kheir et al.
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a b

c d

Fig. 13.20 (a–d) Non-bleeding angiodysplastic lesions of the colon (under white light and NBI)

Table 13.9 Anthraquinone laxatives

Senna
Cascara
Aloe
Rhubarb
Frangula

a b

Fig. 13.19 (a, b) Adenomas can be easier to detect when melanosis coli is present
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• Can be an incidental finding during colonos-
copy, or patients may present with history of 
painless intermittent rectal bleeding, haemato-
chezia, or anaemia

• If symptomatic, they can be treated with argon 
plasma coagulation (APC).

Lipoma

• Smooth sessile lesions
• Normal underlying mucosa with a tinge of 

yellow discolouration (Fig. 13.21)
• Soft when palpated using endoscopic acces-

sory device, also known as “pillow sign” 
(Fig. 13.22)

 Bowel Preparation-Related Mucosal 
Changes

• Non-specific
 – Normal
 – Mild patch erythema
 – Mild oedema
 – Small haemorrhages

• Commonly seen in the distal rectum but can 
be seen throughout the colon

 Summary

Effective communication between gastroenterol-
ogists and pathologists is important for high- 
quality patient care. Advances in endoscopic 

Fig. 13.22 Lipoma “cushion” or “pillow” sign

Fig. 13.21 Lipoma of the ascending colon with smooth 
surface and yellow discolouration

A. O. Kheir et al.
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imaging have improved the endoscopic detec-
tion, characterisation, and therapy of gastrointes-
tinal pathology.
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A
Abetalipoproteinaemia, 208, 209
Abnormal keratinocytes, 70
Abrupt transition, 12, 70, 71, 77, 78, 82, 84, 158, 159, 

167, 288, 317
Active chronic colitis, 264–266

Crohn’s disease, 266
diffuse active chronic inflammation, 263
diversion colitis, 267
with diverticular disease, 267
focal active chronic colitis, 263
inflammatory bowel disease, 263, 264
PAID, 266
risk factors, 266
ulcerative colitis (see Ulcerative colitis)

Active chronic duodenal inflammation, 193
Active chronic duodenitis (ACD), 198
Active chronic gastritis (ACG) pattern, 123, 126

autoimmune gastritis, 121–123, 128–129
H. pylori organisms, 125–128
inflammatory bowel disease, 128–129
superficial, 123–125

Active chronic inflammation, 192–193, 243
See also Active chronic colitis

Active chronic oesophagitis pattern, 34–35
Active chronic pattern, 5
Active inflammation, 77, 90, 93, 95, 117, 121, 123, 128, 

242, 259–261, 263, 265, 267
Acute erosive gastritis, 120
Acute gastritis pattern, 117, 121

Helicobacter pylori infection, 117–120
with hemorrhage, erosion, and ulceration, 120–121
with ulceration, 118

Acute hemorrhagic gastritis, 120
Acute inflammation

Behcet’s disease, 242
CMUSE, 242
colonic mucosal erosion, 263
diffuse active colitis, 260, 261
focal active colitis pattern, 259, 260
isolated ileitis/erosion, 242
NSAIDs, 192, 241
peptic duodenitis, 191
pseudomembranes colitis, 262

Acute inflammatory pattern, 4
Acute oesophagitis pattern

GORD, 27
infections, 27
medications, 34

Acute ulcerative gastritis, 120
Acute ulcerative pattern, 50
Adenocarcinoma, 107, 110, 222, 223, 251

blue cell pattern
coeliac disease, 222
chronic inflammation, 222
congenital abnormalities, 222
Crohn’s disease, 222
differential diagnosis, 222
polyposis syndromes, 222

glandular tumours with stromal invasion, 290
pink cell pattern, 223
subtypes, 222

Adenoma, 13–14, 251
Brunner’s glands, 219, 220
Foveolar adenoma, 14, 220
intestinal-type adenomas, 220, 221
oxyntic adenoma, 151
pyloric gland adenoma, 220

Adenovirus, 211
Adipose tissue, 21

lipoma, 294
liposarcoma, 295

Admixture, biphasic pattern, 178
Aetiologies, diverse group of, 4
AFP-producing carcinoma, 171, 172
Air insufflation, 21
Allergic phenomenon, 8
Allergic proctitis, 274
α heavy chain disease, 229–230
Amyloid, 17, 142–144, 146, 206, 207, 270
Amyloid protein, 206
Amyloidosis, 206, 207
Anal intraepithelial neoplasia, 319, 325
Anal squamous cell carcinoma (SCC), 319–321
Ancillary testing, 74, 76

dysplasia, 94
Angiodysplasia, 321
Anorectal junction, 319
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Anthraquinone laxatives, 321, 325
Antral predomina chronic gastritis pattern, 123
Antro-pyloric predominant atrophy, 130
Apoptosis, 203, 245, 277
Apoptotic pattern, 8, 9, 39

apoptotic bodies, mucous neck region, 139
GVHD, 139

Arteriovenous malformation, 238
Atrophic antral gastritis, 129
Atrophic pattern, 129–130
Atypical lymphocytic infiltrates, 5
Autoimmune enteropathy, 193, 198, 201
Autoimmune gastritis (AIG), 121, 128–129

B
Barrett’s epithelium, 93
Barrett’s esophagus, 53, 54, 77
Barrett’s mucosa, 55, 56
Basal cell hyperplasia, 48, 50
B-cell follicular lymphoma, 227
B cell lymphoma, 18, 19
B-cell non-Hodgkin’s lymphoma, 18

α heavy chain disease, 229–230
B-chronic lymphocytic leukaemia, 230
enteropathy-associated T-cell lymphoma, 231–232
extranodal marginal zone MALT lymphoma, 229
follicular lymphoma, 227
haemopoietic disorders with plasmacytic 

differentiation, 232–233
histiocytic disorders, 234
immunoproliferative small intestinal disease, 

229–230
leukaemia, 233
post-transplant lymphoproliferative disorder, 230
small lymphocytic lymphoma, 230
T-cell/NK-T-cell non-Hodgkin’s lymphoma, 231–232

Behcet’s disease, 242
Benign tumours and mass-forming lesions

endometriosis, 249
lymphoid hyperplasia, 250
pneumatosis intestinalis, 250
pseudopolyp, 250

Bile acid sequestrants, 44
Biomarker testing for therapeutic targets, 108
Biphasic pattern, 295
Bisphosphonate, 40, 43, 45, 47
Bizarre stromal reactions, 63, 64
Blue cell pattern, 73, 103, 180, 222, 226
Blue cells, 16, 17
Body/fundus predominant chronic gastritis pattern, 

121–123
Brown bowel syndrome, 205
Brown pigment depositions, 204–205

lanthanum carbonate, 142
pseudomelanosis, 142

Brown-black deposits, 142
iron deposits, 142, 144

Brunner’s gland adenoma, 219, 220

Brunner’s gland cyst, 219
Brunner’s gland hamartoma, 218
Burkitt lymphoma ileum hp, 254
Burkitt lymphoma ileum Ki67 index1, 255

C
Caecal patch, 265
Calcium deposition, 140, 143
Candida oesophagitis

acute ulcerative/erosive oesophagitis pattern, 28, 29
CMV pattern, 32, 33
HSV oesophagitis, 32
type 2 diabetes mellitus, 30

Capillary ectasia, 50
Carbon, 246
Coeliac disease (CD), 135

Corazza and Villanacci classification, 196
endoscopic pattern, 195
histological changes, 195
histological features, 196
lipid hang-up sign, 195
Marsh classification, 196
with normal villous architecture, 193

Coeliac disease-like (CD-like) pattern, 198
Cellular morphology, 17
Chemotherapeutic agents, 62, 120, 139, 153
Chief cell predominant adenoma, 164, 165
Cholestyramine, 44
Chronic atrophic gastritis pattern (CAG), 129–130
Chronic gastritis (CG) pattern, 121

antral predominant, 123
body/fundus predominant, 121–123

Chronic inflammatory cells, 261
Chronic inflammatory pattern, 4
Churg-Strauss granulomatosis, 135
Clear cell pattern, 223, 226
Clear cells, 16, 17
Coccidian infection, 208, 210
Coeliac disease (CD), 18, 26, 47, 48, 133–136,  

138, 197, 202
Colchicine effect, 153
Colitides, 311, 313–316

infectious colitis, 315, 316
inflammatory bowel disease

Crohn’s disease, 314–316
endoscopic recurrence severity score, 316
ulcerative colitis, 311, 313, 315, 316

ischaemic (ischaemic) colitis, 317
microscopic colitis, 316
radiation colitis, 317

Collagen and elastin depositions, 207, 208
Collagen colitis

amyloidosis, 270
basement membrane thickening in diabetes, 270
granulomatous microscopic colitis, 271
inflammatory bowel disease, 271
ischaemic colitis, 270
lymphocytic colitis, 270
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pseudomembranes, 271
subepithelial collagen layer, 269
subepithelial collagen thickening, 270
tangential sectioning, 270
variant histological forms, 270–271

Collagen deposition, 5, 143
Collagenous gastritis (CG) pattern, 138
Collagenous ileitis, 244
Collagenous sprue, 201, 202
Colonic eosinophilia, 272, 273
Colonic hyperplastic polyps, 221
Colonic metaplasia, 130
Colonic mucosal erosion, 263
“Colon-stripe” sign, 317
Colorectal carcinoma (CRC), 303–307

microsatellite instability
BRAF mutation, 304, 305
definition, 303
dinucleotide markers, 303
endoscopic biopsy material, 307
mononucleotide markers, 303
prognostic biomarker, 304
RAS mutations (KRAS and NRAS), 

 304, 306
MMR proteins, 300–302
molecular testing, 299
MSI-H identification, 300

Colorectal neoplasia
colorectal cancers, 318
NICE classification, 318
polyps, 318–320

Colorectal polyps, 318–320
Coloured deposits, 144

brown-black, 142, 144
grey, 144
deep blue deposits, 143
deep pink-purple deposits, 143
orange-red deposits, 144
pink deposits, 142–143
purple-blue deposits, 143

Common variable immunodeficiency (CVID), 200
Conventional adenoma, see Intestinal-type adenoma
Cowden hamartoma, 284
Crohn’s disease (CD), 35, 192, 201, 222, 241–243,  

264, 266, 314, 315
endoscopic recurrence severity score, 315
Endoscopic recurrence severity score, 316
Vienna and Montreal classification, 315, 316

Crypt dysplastic pattern, 88–90
Cryptogenic multifocal ulcerating and stenosing  

enteritis (CMUSE), 242
Curling ulcers, 120
Cystic lesion, 21, 297

Brunner’s gland cyst, 219
cystic vascular lesions, 219
pneumatosis, 219
post inflammatory, 219

Cystic vascular lesions, 219
Cytomegalovirus (CMV) infection, 33, 119

D
Decrescendo sign, 193
Deep blue deposits, 143
Deep mucosal glands, colonization of, 102
Deep pink-purple deposits, 143
Deposits, 142

deep blue deposits, 143
deep pink-purple deposits, 143
iron deposits, 142
orange-red deposits, 144
pink deposits, 142–143
purple-blue deposits, 143

Deposition disorders
amyloidosis, 206, 207
brown pigment depositions, 204–205
collagen and fibroelastotic material, 207, 208
light-chain deposition disease, 207
lipid storage disorders, 207
pink stromal material deposition, 205, 206
Waldenstrom macroglobulinaemia, 205

Deposition pattern, 10, 48, 140, 142–144
Depositions

brown-black, 142, 144
grey, 144
deep blue deposits, 143
deep pink-purple deposits, 143
lipofuscin, 278
orange-red deposits, 144
pink deposits, 142–143
purple-blue deposits, 143
resins, 278, 279

Desmoplasia, 14, 97
Dieulafoy’s lesion, 147, 238
Diffuse active chronic colitis, 260, 261, 263
Diffuse large B-cell lymphoma, 180, 227, 253
Diffuse round cell (or epithelioid-like) pattern,  

16, 178–180, 226, 292
Direct mucosa injury, 10
Diversion colitis, 267
Diverticular bleeding, 322
Diverticular disease, 267, 319, 322
Diverticular perforation, 319, 322
“Double colon-stripe” sign, 317
Doxycycline effect, 41–43, 148
Drug-induced liver injury (DILI), 10

See also Medication induced injury
Duplication of muscularis mucosa  

(dMM), 101, 102
Dyskeratotic cells, 71
Dysplasia, 12–13, 70, 102

diagnosis, 95
indefinite for, 95
standard terminology, 79

Dysplasia-associated lesion or mass  
(DALM), 315

Dysplastic and non-dysplastic squamous  
epithelium, 71

Dysplastic epithelium, 92
Dysplastic pattern, 78
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E
Early invasive pattern, 102
EBV-associated adenocarcinoma, 173
EBV-positive adenocarcinoma, 171
Endometriosis, 249
Endoscopic anatomy, 311, 312
Endoscopic gastritis, 116
Endoscopic recurrence severity score, 316
Endoscopic resection (ER), 26
Endoscopic submucosal dissection (ESD), 26
Endoscopy, 26, 120
Enterochromaffin cell (ECL) hyperplasia, 130
Eosinophil infiltration, 7, 203, 244–245

clinical presentations, 272
colonic eosinophilia, 272, 273
diagnosis, 272
features, 272
mastocytosis, 273
mucosal eosinophilia, 272

Eosinophilic duodenitis, 203
Eosinophilic enteritis, 244, 245
Eosinophilic gastritis (EG) pattern, 135
Eosinophilic oesophagitis (EoE)

clinical setting, 37
degranulation of eosinophils, 37
diagnosis, 36
endoscopic appearance, 37
eosinophilic microabscesses, 36–37
histologic findings, 37
“moth-eaten” appearance, 37
patient history, 36
PPI responsive EoE, 37
subepithelial sclerosis, 37, 38, 48
surface layering, 36

Eosinophilic pattern, 7–8
Epidermoid metaplasia, 62, 71, 72
Epithelial cells, apoptosis in, 8
Epithelial changes, indefinite dysplasia, 93
Epithelial dysplasia, 219
Epithelial pattern

with atypia, 71–72
with atypia and no stromal invasion, 77–78

ancillary testing in be related dysplasia, 94–95
Barrett’s epithelium, 93
endoscopic features, 79
epithelial changes indefinite for dysplasia, 90–93

with atypia and stromal invasion, 97
with cellular atypia

phenotypic classification, 161
surface maturation, 160

glandular proliferations with no stromal invasion
abrupt transition, 159
chief cell predominant adenoma, 164, 165
foveolar-type dysplasia, 161, 162
GAPPS syndrome, 164, 165
intestinal-type dysplastic pattern/adenoma, 161, 162
oxyntic gland polyp/adenoma, 163–165
oxyntic pattern, 164
phenotypic classification, 161
pyloric gland adenoma, 161, 163
signet ring cell carcinoma in situ, 164

stromal changes, 161
surface maturation, 160

glandular proliferations with stromal invasion
classification, 168
mixed type, 171
mucinous, 170
papillary, 169
poorly cohesive, 170
sub-patterns/types, 167
tubular, 168, 169

grading of dysplasia, 166–167
invasive, 171–173
with mild to moderate atypia “noninvasive  

atypical epithelium”, 166–167
with no stromal invasion, 70, 158
with no stromal invasion and no atypia, 76–77

Epithelial proliferations
with no stromal invasion, 12–14
with stromal invasion, 14–16

Epithelioid histiocytes, 6
Esophageal adenocarcinoma, 69
Extranodal NK-T-Cell Lymphoma, nasal type  

(ENKTL), 231–232
Extravasated mucin, 16

F
Fibroblastic polyp, 293–294
Focal active chronic colitis, 263
Focal active colitis pattern, 259, 260
Focal foveolar hyperplasia, 149
Focal intestinal metaplasia, 131
Focally enhanced gastritis (FEG) pattern, 152–153
Follicular lymphoma, 227
Food protein-induced enterocolitis syndrome (FPIES), 199
Foveolar hyperplastic pattern, 149
Foveolar-type dysplasia, 161, 162
Fundic gland polyps (FGPs), 151

G
Gangliocytic paraganglioma, 225–226
Ganglion cells, 225
Ganglioneuroma, 293, 294
Gastric adenocarcinoma

classification, 167, 168
heterogeneity, 168
rare differentiated patterns, 173–174
with low-grade atypia, 173

Gastric adenocarcinoma and proximal polyposis 
(GAPPs), 151, 164, 165

Gastric antral vascular ectasia (GAVE), 147, 148
Gastric foveolar phenotype, 14, 81, 82, 85, 89, 145, 161
Gastric glandular siderosis, 142
Gastric heterotopia, 11, 76, 216, 217, 283
Gastric immunostains, 132
Gastric mucins, 131
Gastric mucosal hyperplasia, 149
Gastric ulceration, 43, 120
Gastric-type adenomas, 14
Gastrin-producing cells (G cells), 132
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Gastrointestinal pathology (colon), 311–315, 318–320
angiodysplasia, 321
anorectal, 319
bowel preparation-related mucosal changes, 326
colitides (see Colitides)
colorectal neoplasia

colorectal cancers, 318
NICE classification, 318
polyps, 318–320

diverticular disease, 319, 322
endoscopic anatomy, 311, 312
lipoma, 324, 326
melanosis coli, 321, 324
mucosal prolapse, 321

Gastrointestinal stromal tumour (GIST), 180–182, 251
Gastro-oesophageal junction (GEJ), 26
Gastro-oesophageal reflux disease (GERD), 26
Gastroparesis-like symptoms, 119
Gastropathy pattern, 144
Giardia lamblia infection, 208, 209
Glandular architectural arrangement, 13
Glandular epithelial neoplasms, 16
Glandular necrosis, 148
Glandular neoplasms, 102
Glandular proliferation pattern, 21, 76
Glandular tissues, 13
Glandular tumours

with no stromal invasion, 284–288
clinical and histological clues, 289
dysplastic lesions, 289
intestinal polyps (see Intestinal polyps)
rectal carcinoid tumour, 289–290
SPS, 288–289

with stromal invasion
adenocarcinoma, 290
malignant colorectal polyp, 290–291

Glycogenic acanthosis, 60, 61
Glycogenic acanthosis (GA), 72
Goblet cells, 13
Graft versus host disease (GVHD), 139, 201, 204
Graft-versus-host disease-like (GvHD-like)  

pattern, 198
Granular cell tumors, 103, 107, 293
Granulation tissue polyp, 297
Granulocytic sarcoma, 233
Granuloma, 5–6
Granulomatous gastritis (GG) pattern, 136

diverse etiologies, 136
epithelioid histiocytes, 135
etiological agents, 137
medications and immunotherapy, 137

Granulomatous microscopic colitis, 271
Granulomatous pattern, 5–7

H
Haematopoietic tumours

Burkitt lymphoma ileum hp, 254
diffuse large B-cell lymphoma, 253
mantle-cell lymphoma, 252
mastocytosis, 254, 255

Hamartoma tumor syndromes, 12
Hamartomas, 11, 218
Hamartomatous polyps, 284
Helicobacter gastritis (HPG), 4, 121, 128
Helicobacter heilmannii-like organisms, 125, 127
Helicobacter organisms, 77, 125

demonstration of, 125–128
Helicobacter pylori, 116, 180

gastritis, 4, 116, 121, 123–125, 128, 129, 134, 147, 
149, 178, 180

induced active chronic gastritis, 123
induced ulcers, 120
infection, 117–120

Hematoxylin and eosin (H&E) stains, 125
Helicobacter-associated gastritis, 128
non-silver-based stains, 127

Hemorrhoids, 321
Hemotoxyphilic microsphere, 148
Hereditary nonpolyposis colorectal carcinoma cancer 

(HNPCC), see Lynch syndrome
Herpesvirus infection, 119
Heterotopias, 11, 283
HHV8 expression, 20
High-grade dysplastic pattern, 13, 71, 85

architectural complexity with glandular  
crowding, 82

high-grade dysplastic sub pattern, 89
sub pattern, 89
types, 82

High-grade squamous carcinomas, 73
Highly complex dysplastic glands (HGD), 97
Histiocytic disorders

Langerhans cell histiocytosis, 234
malakoplakia, 234
xanthoma, 234

Histiocytic infiltration pattern, 5
Histiocytic/granulomatous infiltrates, 245, 274–275

amyloidosis, 206, 207
apoptosis, 203
brown pigment depositions, 204–205
causes, 203
collagen and fibroelastotic material, 207, 208
graft-versus-host disease, 204
ischaemic  (ischaemic) injury, 203
light-chain deposition disease, 207
lipid storage disorders, 207
mixed injury pattern, 204
pink stromal material deposition, 205, 206
toxic injury pattern, 204
Waldenstrom macroglobulinaemia, 205

Histiocytic/granulomatous infiltration, 274–275
HIV enteropathy, 203–208, 211
Hodgkin’s lymphoma, 232
HSV oesophagitis, 30–32
Human epidermal growth factor receptor 2 (HER2), 108

archival material, 184
immunohistochemical markers, 183
interpretation, 184
patient selection, targeted therapy, 184
standardized reporting, 184
testing algorithm, 184
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Human immunodeficiency virus (HIV), 18, 27, 33, 59, 
133, 139, 193, 194, 201–202, 211, 254

Hypermutated tumour phenotype, 300
Hyperplastic polyps (HP), 149, 151, 152, 285

I
Idelalisib colitis, 278, 279
Idiopathic eosinophilic oesophagitis, see Eosinophilic 

oesophagitis
Idiopathic granulomatous gastritis (IGG), 137
Immunoglobulin A (IgA) deficiency, 201
Immunohistochemical biomarker, 22, 131
Immunohistochemical stains, 18, 20
Immunohistochemistry (IHC), 127
Immunoproliferative Small Intestinal Disease (IPSID), 

229–230
In situ hybridization targeting an EBV-encoded small 

RNA (EBER-ISH), 134, 171, 173
Infectious colitis, 315, 316
Inflammatory bowel disease, 263, 264

collagen colitis, 271
Crohn’s disease, 314–316
endoscopic recurrence severity score, 316
ulcerative colitis, 311, 313, 315, 316

Inflammatory cap polyp, 295
Inflammatory cloacogenic polyp, 295
Inflammatory fibroid polyp, 219, 237, 251, 252
Inflammatory myoglandular polyp, 296
Inflammatory patterns

active chronic colitis, 264–266
Crohn’s disease, 266
diffuse active chronic inflammation, 263
diversion colitis, 267
with diverticular disease, 267
focal active chronic colitis, 263
inflammatory bowel disease, 263, 264
PAID, 266
ulcerative colitis (see Ulcerative colitis)

active chronic inflammation, 243
active chronic pattern, 5, 34
acute inflammation, 4

Behcet’s disease, 242
CMUSE, 242
colonic mucosal erosion, 263
diffuse active colitis, 260, 261
focal active colitis pattern, 259, 260
isolated ileitis/erosion, 242
NSAIDs, 241
pseudomembranes colitis, 262

apoptosis, 9, 39, 139, 203, 245, 277
bacterial infection, 33, 34
Candida oesophagitis

acute ulcerative or erosive oesophagitis pattern, 
28, 29

collagen colitis
amyloidosis, 270
basement membrane thickening in diabetes, 270
granulomatous microscopic colitis, 271
inflammatory bowel disease, 271

ischaemic colitis, 270
lymphocytic colitis, 270
pseudomembranes, 271
subepithelial collagen layer, 269
subepithelial collagen thickening, 270
tangential sectioning, 270
variant histological forms, 270–271

depositions, 10, 48
collagen, 5
heavy metal, 279
lipofuscin, 278
resins, 278, 279

eosinophil infiltration, 244–245
clinical presentations, 272
colonic eosinophilia, 272, 273
diagnosis, 272
features, 272
mastocytosis, 273
mucosal eosinophilia, 272

eosinophilic pattern, 7–8
aetiologies, 36
clinical setting, 37
degranulation of, 37
diagnosis, 36
endoscopic appearance, 37
eosinophilic microabscesses, 37
histologic findings, 37
“moth-eaten” appearance, 37
oesophageal squamous mucosa numerous 

eosinophils, 38
patient history, 36
PPI responsive EoE, 37
surface layers, 36

granulomatous pattern, 5–7, 35
histiocytic infiltration pattern, 5
histiocytic/granulomatous infiltration, 245, 274–275
HIV-associated oesophagitis, 33
infections, 246
intraepithelial lymphocytes, 243, 268
ischaemic  (ischaemic) enteritis, 245
ischaemic  (ischaemic) injury, 245

atypical patterns, 276, 277
clinical patterns, 275
colonic luminal obstruction with backpressure, 

276
drugs, 276
elderly, 276
endoscopy, 275
infection, 276
intestinal hypoperfusion, 276
with lamina propria hyalinisation and crypt 

withering, 276
typical pathological changes, 276
vascular obstruction, 275
young age, 276

ischaemic (ischaemic) pattern, 8–9
lymphocytic pattern, 5, 38, 39
metaplastic pattern, 9–10
mixed injury pattern, 10, 246, 278
mucosal prolapse pattern, 10–11
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mucosal vasculopathy, 11
mycobacterial infection

acute oesophagitis pattern, 34
parasites, 34
with ulceration and erosion, 34

pigment depositions, 246
pill oesophagitis

bile acid sequestrants, 44
bisphosphonates, 43
clinical clues, 45
common medications, 41
doxycycline effect, 41, 43
gastro-oesophageal reflux disease, 40
histological clues, 45
iron, 44
iron pill oesophagitis, 41, 42
kayexalate, 44
mycophenolate mofetil (cellcept, MMF) effect, 42
NSAID, 43
paclitaxel (taxol)/colchicine effect, 42
potassium chloride, 43
sevelamer, 44
small brown fragments, 40
tetracyclines, 40, 43
ulcerative oesophagitis, 41

radiation enteritis, 245
sloughing oesophagitis, 46–47
special patterns, 10
subepithelial collagen, 244
toxic injury pattern, 9, 245, 277

Inflammatory pseudopolyp, 296
Insular solid pattern, 17
Intercellular oedema, 48, 50
Intestinal and nonintestinal sub patterns, 88
Intestinal metaplasia (IM), 121, 122, 131

pattern, 130–131
Intestinal polyps

intestinal-type adenoma, 284
ancillary investigations, 285
of conventional type, 13
differential diagnosis, 284

serrated lesions, 285–287
SSAD, 287
traditional serrated adenoma, 287, 288

Intestinalised metaplastic pattern, 53, 54
Intestinal-type adenoma, 161, 162, 220, 221, 284

ancillary investigations, 285
of conventional type, 13
differential diagnosis, 284

Intestinal-type dysplastic pattern, 161, 162
Intestinal-type gastric cancer (GC), 130
Intestinal-type polyps of serrated type, 14
Intraepithelial eosinophils (IEE), 135
Intraepithelial inflammation, 49, 50
Intraepithelial lymphocytes, 5, 268
Intraepithelial lymphocytosis (IEL), 133

abetalipoproteinaemia lipid accumulation, 208
autoimmune enteropathy, 198
coeliac disease

Corazza and Villanacci classification, 196

endoscopic pattern, 195
histological changes, 195
histological features, 196
lipid hang-up sign, 195
Marsh classification, 196
with normal villous architecture, 193

CVID, 200
food protein-induced enterocolitis syndrome, 199
immunoglobulin A deficiency, 201
infections

adenovirus, 211
CMV, 211
coccidian protozoan infection, 208, 210
Giardia lamblia infection, 208, 209
HIV, 211
mycobacterial infection, 210
strongyloides, 210
Whipple’s disease, 210

refractory coeliac disease, 196, 197
sartan enteropathy, 197, 198
small intestinal bacterial overgrowth, 200
tropical sprue, 199
tufting enteropathy, 208
and villous atrophy, 201

Intraepithelial neoplasia (IEN), 12–13, 70
Intraepithelial T lymphocytes, 5
Intramucosal adenocarcinoma, 15
Intramucosal carcinoma, 98
Invasive carcinoma, 14, 15
Invasive epithelial pattern, 171
Invasive neoplastic pattern

with stromal reaction, 103
without desmoplasia, 97–102

Iron deposition, 142
Iron pill gastritis/gastropathy, 142, 144
Iron pill oesophagitis, 41, 42
Ischaemic (ischaemic) colitis, 270, 317
Ischaemic (ischaemic) injury, 203, 245

atypical patterns, 276, 277
clinical patterns, 275
colonic luminal obstruction with backpressure, 276
drugs, 276
elderly, 276
endoscopy, 275
infection, 276
intestinal hypoperfusion, 276
typical pathological changes, 276
vascular obstruction, 275
with lamina propria hyalinisation and crypt withering, 

276
young age, 276

Ischaemic (ischaemic) enteritis, 245
Ischaemic (ischaemic) pattern, 8–9

K
Kaposi sarcoma, 20
Kayexalate, 44, 143
Koilocytotic atypia, 14
Kudo pit pattern classification, 318, 319
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L
Langerhans cell histiocytosis, 234, 274
Lanthanum, 205, 206
Lanthanum carbonate, 141, 142
Lichen planus oesophagitis (LPE), 59, 60
Lichenoid oesophagitis pattern (LEP), 58–60
Light-chain deposition disease, 207
Lipid hang-up sign, 195
Lipid storage disorders, 207
Lipofuscin, 278
Lipoma(s), 21, 294, 324, 326
Lipoma “pillow sign”, 326
Liposarcoma, 295
Lobular carcinoma of breast, 16, 183, 291
Low-grade dysplastic pattern, 80–82
Low-grade squamous dysplasia, 71
Lymphangioma or acquired lymphangiectasia, 238
Lymphatic tumors, 20
Lymphocytes, 49
Lymphocytic colitis

clinical classification, 269
differential diagnosis, 270
histological classification, 269
reporting colonic lymphocytosis paucicellular 

patterns, 269
surface epithelium, 268
with giant cells, 269

Lymphocytic gastritis (LG) pattern, 133–135
Lymphocytic oesophagitis, 38, 39
Lymphocytic pattern, 5
Lymphoepithelioma-like carcinoma, 172
Lymphoid hyperplasia, 237, 250
Lymphoma, 18–20
Lymphomatoid gastropathy, 181
Lymphoplasmacytic lymphoma, 233
Lynch syndrome, 300

M
Malakoplakia, 234
Malignant colorectal polyp, 290–291
MALT lymphoma, 180, 227, 229, 232, 233
Mantle cell lymphoma, 252–253
Mass-forming inflammatory lesions, 297
Mastocytosis, 254, 255, 273
Medication induced injury, 10, 34, 39, 45, 128, 144, 192
Melanoma, 16
Melanosis coli, 321, 324
Mesenchymal tumors, 20, 69

GIST, 251
inflammatory fibroid polyp, 251, 252

Metaplastic columnar epithelium, 94
Metaplastic glands, adjacent squamous epithelium, 93
Metaplastic pattern, 4, 9–10, 130–131

Barrett’s oesophagus, 53, 54
columnar-lined mucosa, 52, 53
gastric cardiac-type, 51
gastric fundic-type, 51
intestinal type, 51
intestinalised pattern, 53, 54

intestinal-type, 51
non-intestinalised metaplastic pattern, 51

Metastasis, 16, 291
Metastatic lobular carcinoma, 183
Metastatic melanoma, 142
Microsatellite instability (MSI), 300

BRAF mutation, 304, 305
definition, 303
dinucleotide markers, 303
endoscopic biopsy material, 307
minimal tissue specimens, 307
mononucleotide markers, 303
next-generation sequencing platforms, 306
prognostic biomarker, 304
RAS mutations (KRAS and NRAS), 304, 306

Microscopic colitis, 316
with giant cells, 270–271

Microsporidia, 209
Microthrombi, 147
Mimicking dysplasia

metaplastic glands, adjacent squamous epithelium, 93
reactive gastric cardiac mucosa, 94
ulcer/erosion, marked active inflammation, 93

Mismatch repair (MMR) proteins, 300–302
Mismatch repair deficiency (MMRD), 287
Mixed injury pattern, 10, 204, 246
Mixed/no predominant pattern, 198
Molecular biomarkers, 22
Morphological dysplasia, 14
Mucin proteins, immunohistochemistry, 132
Mucinous adenocarcinoma, 170
Mucosa injury, 10
Mucosa prolapsing pattern, 151–152
Mucosal distortion, 4
Mucosal injury pattern, 8
Mucosal prolapse, 21, 102, 149, 152, 285, 321

pattern, 10–11
polyp, 218, 284, 295–296

Mucosal Schwann cell hamartoma, 293
Mucosal vasculopathic pattern, 11, 146

dieulafoy lesions, 147
doxycycline effect, 148
gastric antral vascular ectasia, 147
portal hypertension gastropathy pattern, 146

Mucosal vasculopathy, 11, 144
Multifocal tumour, 235
Mycobacterial infection

acute oesophagitis pattern, 34
parasites, 34
with ulceration and erosion, 34

Mycobacterium avium-intracellulare complex (MAIC), 210
Mycobacterium tuberculosis, 210
Mycophenolate mofetil (cellcept, MMF) effect, 10, 42, 

139, 203, 204, 245, 263, 277

N
NBI International Colorectal Endoscopic (NICE) 

classification, 318
Neoplastic patterns, 69, 72
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algorithm, 158
epithelial pattern (see Epithelial pattern)
with invasion, 97
metastatic pattern

archival material, 184
immunohistochemical markers, 183
interpretation, 184
metastatic lobular carcinoma, 183
patient selection, targeted therapy, 184
standardized reporting, 184
testing algorithm, 184
testing methods, 184

neuroendocrine pattern
associated with AIG, 176
diagnostic markers, 177
differential diagnoses, 177
grading, 178
immunostains, 177
large-cell type, 175–177
small-cell type, 175, 176
sporadic, 176
well-differentiated, 175

non-epithelial patterns
admixture, biphasic pattern, 178
blue cell pattern, 180
diffuse round cell (or epithelioid-like) pattern, 

178–180
spindle cell pattern, 178

spindle cell pattern, 180
very well-differentiated adenocarcinoma, 173–175

Neoplastic squamous pattern, 70
Neural tumours, 293, 294
Neuroendocrine carcinoma (NECs)

associated with AIG, 176
diagnostic markers, 177
differential diagnoses, 177
grading, 178
immunostains, 177
large-cell type, 175–177
small-cell type, 175, 176
sporadic, 176
well-differentiated, 175

Neuroendocrine neoplasm (NENs),  
see Neuroendocrine carcinomas

Neuroendocrine tumors, 16, 18, 251, 289
pink cell pattern, 223, 225
WHO classification of, 17

Neutrophils, 49
NK-cell enteropathy, 232
NK-cell immunophenotype, 232
Nodular/polypoid gastric mucosa, 135
Non-adenomatous, 81, 82
Non-epithelial invasive patterns, 103
Non-epithelial neoplasms, 16
Non-epithelial patterns

admixture, biphasic pattern, 178
blue cell pattern, 180
diffuse round cell (or epithelioid-like) pattern, 178–180
spindle cell pattern, 178

Non-glandular epithelial neoplasms, 16

Non-intestinalised metaplastic pattern, 51
Non-intestinal-type dysplasia, 82
Non-invasive round cell tumours, 294
Non-neoplastic glandular proliferations, 11–12, 284
Nonneoplastic patterns, stomach biopsy, see Stomach 

biopsy, nonneoplastic patterns
Nonneoplastic sub patterns, 73
Non-neoplastic vascular lesions

angiectasia, 238
arteriovenous malformation, 238
Dieulafoy’s lesion, 238
haemodialysis-associated telangiectasia, 238
lymphangioma/acquired lymphangiectasia, 238
portal hypertensive enteropathy, 238
primary lymphangiectasia, 238
pyogenic granuloma, 237

Non-silver-based stains, 127
Nonsteroidal anti-inflammatory drugs (NSAIDs), 5, 8, 

40, 43, 119, 120, 125, 135, 139, 152, 194, 201, 
203, 218, 221, 241, 244, 246, 260, 262, 263, 
265, 269, 270, 276, 277

NSAID enteropathy, 191, 192, 241–243

O
Oesophagus, 10, 14, 15, 27–54, 60–63

Barrett’s mucosa, 55, 56
Bizarre stromal reactions, 63, 64
inflammatory patterns (see Inflammatory patterns)
lichenoid oesophagitis pattern, 58–60
metaplastic pattern

Barrett’s oesophagus, 53, 54
columnar-lined mucosa, 52, 53
gastric cardiac-type, 51
gastric fundic-type, 51
intestinal type, 51
intestinalised pattern, 53, 54
intestinal-type, 51
non-intestinalised metaplastic pattern, 51

reflux pattern
acute ulcerative pattern, 50
basal cell hyperplasia, 48, 50
biopsy, 51
capillary ectasia, 50
eosinophils, 49
grading, 48, 49
intercellular oedema, 48, 50
intraepithelial inflammation, 49, 50
lymphocytes, 49
neutrophils, 49
parakeratotic pattern, 50
vascular changes, 50

squamous proliferative pattern
epidermoid metaplasia, 62
glycogenic acanthosis, 60, 61
parakeratotic pattern, 62
pseudoepitheliomatous hyperplasia, 63
repair pattern, 62–63
squamous papilloma, 60, 61

upper gastrointestinal endoscopy, 25, 26
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Operative Link for Gastritis Assessment (OLGA), 116
Orange-red deposits, 144
OsmoPrep preparations, 143
Oxyntic (chief cell predominant) pattern, 164
Oxyntic gland atrophy, 130
Oxyntic gland polyp/adenoma, 163, 164
Oxyntic hyperplastic pattern, 149, 151, 152
Oxyntic mucosa, 133

P
Paclitaxel (Taxol)/colchicine effect, 42
Pancreatic acinar metaplasia (PAM), 132–133
Pancreatic heterotopia/metaplasia, 11, 77, 78, 217
Pancreaticobiliary-type adenocarcinoma, 223
Pan-enteric pathogenic process, 138
Papillary adenocarcinoma, 169
Papillary lengthening/elongation, 48, 50
Papilloma, 14, 60, 61, 72
Paraffin-embedded tissue, 7
Parakeratosis, 29, 70
Parakeratotic pattern, 50, 62, 71
Paris classification, 318, 319
Pattern in pattern, 121–123, 129
Peptic duodenitis, 191
Peutz-Jeghers-type polyp, 15, 218
Phenotypic sub patterns, 89, 103
PI3K signalling pathway, 306
Pigment depositions, 246
Pill oesophagitis, 10

bile acid sequestrants, 44
bisphosphonates, 43
clinical clues, 45
common medications, 41
doxycycline effect, 41–43
gastro-oesophageal reflux disease, 40
histological Clues, 45
iron, 44
iron pill oesophagitis, 41, 42
kayexalate, 44
mycophenolate mofetil effect, 42
NSAID, 43
paclitaxel/colchicine effect, 42
patient history, 40
potassium chloride, 43
sevelamer, 44
small brown fragments, 40
tetracyclines, 40, 43
ulcerated oesophageal mucosa, 40, 41
ulcerative oesophagitis, 41

P53 immunohistochemistry, 94–96
Pink cell pattern, 103–107, 223, 226

adenocarcinoma
pancreaticobiliary type, 223
pyloric gland type, 223

neuroendocrine neoplasms, 223, 225
Pink cells, 16, 17
Pink deposition, 142–143
Pink stromal material deposition, 205, 206
Pit dysplasia, 160

Plasma cell neoplasms, 19
Plasmablastic lymphoma (PBL), 233
Pneumatosis, 219, 297
Pneumatosis intestinalis, 250
Polypoid foveolar hyperplasia, 149
Polypoid hyperplastic pattern, 149
Polypoid pattern, 149, 152
Polypoid regenerative mucosa, 149
Polypoid/hyperplastic pattern, 152
Polypoidal inflammatory lesions, 297
Polyposis syndromes, 222
Poorly cohesive carcinoma, 170
Poorly differentiated adenocarcinoma, 106
Poorly differentiated carcinoma, 107
Portal hypertension gastropathy (PHG) pattern, 146, 147
Portal hypertensive enteropathy, 238
Post-transplant lymphoproliferative disorder (PTLD), 

230
Primary lymphangiectasia, 238
Proton pump inhibitors (PPIs), 36, 37, 48, 93, 120, 125, 

127–129, 151, 152, 216, 269
Proximal gastric adenocarcinomas, 103
Proximal small intestine, 218–221, 227, 229–235, 237, 

238
B-cell non-Hodgkin’s lymphoma

α heavy chain disease, 229–230
B-chronic Lymphocytic Leukaemia, 230
enteropathy-associated T-Cell lymphoma, 

231–232
follicular lymphoma, 227
haemopoietic disorders with plasmacytic 

differentiation, 232–233
histiocytic disorders, 234
IPSID, 229–230
leukaemia, 233
post-transplant lymphoproliferative disorder, 230
small Lymphocytic lymphoma, 230
T-cell/NK-T-cell non-Hodgkin’s lymphoma, 

231–232
blue cell pattern, 226
clear cell pattern, 223, 226
cystic lesion

Brunner’s gland cyst, 219
cystic vascular lesions, 219
pneumatosis, 219
post inflammatory, 219

diffuse round cell pattern, 226
gastric heterotopia, 216, 217
glandular proliferations with no stromal invasion

Brunner’s gland adenoma, 219, 220
epithelial dysplasia, 219
intestinal-type adenoma, 220, 221
pyloric gland adenoma, 220
serrated lesions, 221

glandular proliferations with stromal invasion, 222
lymphoid hyperplasia, 237
mixed epithelial and stromal pattern, 225–226
multifocal tumour, 235
non-neoplastic vascular lesions

angiectasia, 238

Index



339

arteriovenous malformation, 238
Dieulafoy’s lesion, 238
haemodialysis-associated telangiectasia, 238
lymphangioma or acquired lymphangiectasia, 238
portal hypertensive enteropathy, 238
primary lymphangiectasia, 238
pyogenic granuloma, 237

pancreatic heterotopia, 217
pink cell pattern, 222–226
small intestine mucosa, 234
spindle cell pattern

GIST, 235
inflammatory fibroid polyp, 237
malignant, 237
mesenchymal tumours, 237

stromal inflammation and expansion
hamartomas, 218
inflammatory fibroid polyp, 219
mucosal prolapse polyps, 218
pseudopolyp, 218

Psammomatous-type dystrophic calcification, 17, 225
Pseudoepitheliomatous hyperplasia, 63, 71, 72
Pseudoinvasion, 15–16, 223
Pseudolipomatosis, 21
Pseudomelanosis, 142, 205
Pseudomelanosis ilei, 246
Pseudomembranous colitis (PMC), 262, 316
Pseudomembranous collagenous colitis, 271
Pseudopolyp, 218, 250
Pseudopyloric metaplasia (PPM), 121, 122, 131–133
Purple-blue deposits, 143
Pyloric gland adenocarcinoma, 223
Pyloric gland adenoma, 14, 161, 163, 220
Pyogenic granuloma, 237

R
Radiation colitis, 317
Radiation enteritis, 245–246
Radiation-induced vasculopathy (RAV), 148–150
Reactive epithelial atypia, 22, 296
Reactive gastric cardiac mucosa, 94
Reactive gastropathy (RG) pattern, 116, 145–146
Reactive lymphoid hyperplasia, 229
Rectal carcinoid tumour, 289–290
Rectal sparing, 265
Reflux pattern

acute ulcerative pattern, 50
basal cell hyperplasia, 48, 50
biopsy, 51
capillary ectasia, 50
eosinophils, 49
grading, 48, 49
intercellular oedema, 48, 50
intraepithelial inflammation, 49, 50
lymphocytes, 49
neutrophils, 49
papillary lengthening/elongation, 48, 50
parakeratotic pattern, 50
vascular changes, 50

Refractory coeliac disease (RCD), 196, 197
Repair pattern, 62–63
Repair-related basal hyperplasia, 72
Reporting colonic lymphocytosis paucicellular patterns, 

269

S
Sarcina ventriculi, 127
Sartan enteropathy, 197, 198
Schistosoma, 149
Selective internal radiation therapy (SIRT), 140, 143, 

148, 204
Serrated lesions

hyperplastic polyp, 285
sessile serrated adenoma/polyp, 285–286
traditional serrated adenoma, 286–287

Serrated polyposis syndrome (SPS)
cancer risk and surveillance guidelines, 288
diagnostic criteria, 288
genetics, 288–289

Serrated polyps, 14
Sessile serrated adenoma with dysplasia (SSAD), 287
Sessile serrated adenoma/polyp (SSA/P), 285–286
Sevelamer, 44, 45, 144, 279
Sloughing oesophagitis, 46–48
Small intestinal bacterial overgrowth, 200
Small intestinal neuroendocrine tumors, 18
Small intestinal-type metaplasia, 130
Snake skin (SP) pattern, 146
Solitary rectal ulcer syndrome, 295
Spindle cell pattern, 20, 74, 75, 107–108, 178, 180

fibroblastic polyp, 293–294
ganglioneuroma, 293, 294
GIST, 235
granular cell tumour, 293
inflammatory fibroid polyp, 237
malignant, 237
mesenchymal tumours, 237
mucosal Schwann cell hamartoma, 293
muscularis mucosae, 292

Spindle-shaped Schwann cells, 225
Sporadic hamartomas, 11
Squamous cell carcinoma, 15, 69
Squamous dysplasia, 71, 72
Squamous markers, 107
Squamous papilloma, 60, 61, 72
Squamous pattern, 71–74

dysplasia, with invasion, 73
epidermoid metaplasia, 62
epithelial pattern, with atypia, 70–71

dysplastic pattern, invasion, 72–74
grading, 71
inflammatory reactive changes, 73
spindle and undifferentiated pattern, 74

glycogenic acanthosis, 60, 61
parakeratotic pattern, 62
pseudoepitheliomatous hyperplasia, 63
repair pattern, 62–63
squamous papilloma, 60, 61

Index



340

Staphylococci, 119
Stomach biopsy, nonneoplastic patterns, 123

ACG pattern (see Active chronic gastritis (ACG) 
pattern)

apoptotic pattern, 139
atrophic pattern, 129–130
chronic gastritis pattern, 121–123
collagenous gastritis pattern, 138
deposition pattern, 140–144
eosinophilic gastritis pattern, 135
gastric ulceration, 120
gastritis, 116
granulomatous gastritis pattern, 135–137
lymphocytic gastritis pattern, 133–135
metaplastic patterns, 130–131
mixed pattern, 144
pancreatic acinar metaplasia, 132–133
pseudopyloric metaplasia, 132
site-specific and special patterns, 144–153

Stress-induced acute gastritis, 120
Stromal elastosis, 17
Stromal expansion

inflammatory pseudopolyp, 296
mucosal prolapse polyp, 295–296

Stromal inflammation, 21
Stromal invasion, 14–16
Stromal proliferation, 21
Strongyloides stercoralis, 210
Subepithelial collagen, 138, 193, 195–197, 201–203, 

244, 268–271
Submucosal glands, 102
Submucosal invasive tumors, 14
Surveillance and Management of Dysplasia in 

Inflammatory Bowel Disease (SCENIC), 315
Sydney system, 116

T
T cell lymphoma, 18, 19
T cell receptor gene, 18
T cell/NK cell panel, 19
T cell-driven “typical” granulomatous pattern, 6
Tenascin, 5, 138
Terminal ileum, 234

neoplastic
benign epithelial tumours, 251
benign tumours and mass-forming lesions, 

249–250
haematopoietic tumours, 252–256
malignant epithelial tumours, 251
mesenchymal tumours, 251–252
non-neoplastic vascular lesions, 251

See also Inflammatory patterns
Tetracyclines, 43
Therapeutic targets, 108, 183–185
Toxic injury pattern, 9, 204, 245, 277
Trabecular pattern, 17

Traditional serrated adenoma (TSA), 286–288
Tram-track sign, 317
Tropical sprue, 199–200
True melanosis, 205
Tubular adenocarcinoma, 168, 169
Tubular adenomas, 13
Tufting enteropathy, 208
Tumor-like inflammatory lesions, 21–22
Type I neuroendocrine neoplasm (NENs), 130

U
Ulcerative colitis (UC)

features, 264
granulomata, 266
ileitis, 265
paediatric pattern, 264
patchy distribution, 265
rectal sparing, 265
upper gastrointestinal tract involvement, 264
without chronicity, 265–266

Ulcerative jejunoileitis, 231
Ulcerative oesophagitis, 41
Undifferentiated patterns, 74
Upper gastrointestinal endoscopy, 25, 26

V
Vascular abnormalities, 251
Vascular lesions, 20–21, 294
Vascular proliferations, 294
Vascular thrombi, 143
Vasculitic processes, 232
Vasculopathic injury, 146
Vasculopathic pattern, 148
Very well-differentiated adenocarcinoma, 173–175
Vienna and Montreal classification, 316
Viral oesophagitis, 30

W
Waldenstrom macroglobulinaemia, 205, 206, 211
Waldenstrom protein, 143
Watermelon stomach, 147, 148
Well-differentiated neuroendocrine cells, 225
Well-differentiated tumors, 17
Whipple’s disease, 137, 200, 201, 206, 210, 238

X
Xanthoma, 234, 292
X-linked agammaglobulinaemia, 201

Y
Yersinia, 246
Yolk-sac tumour-like carcinoma, 171
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