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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

7 Proximal Small Intestine: Neoplastic Patterns and Mimics



222

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

I. Brown
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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 + − − + ±

7 Proximal Small Intestine: Neoplastic Patterns and Mimics
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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

I. Brown
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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

I. Brown
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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
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 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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