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Diagnostic terms and definitions1

Intraepithelial neoplasia2.  A lesion cha-
racterized by morphological changes
that include altered architecture and
abnormalities in cytology and differentia-
tion. It results from clonal alterations in
genes and carries a predisposition for
progression to invasion and metastasis.

High-grade intraepithelial neoplasia.
A mucosal change with cytologic and
architectural features of malignancy but
without evidence of invasion into the stro-
ma. It includes lesions termed severe
dysplasia and carcinoma in situ.

Polyp. A generic term for any excres-
cence or growth protruding above a
mucous membrane. Polyps can be
pedunculated or sessile, and are readily
seen by macroscopic examination or
conventional endoscopy. 

Adenoma. A circumscribed benign
lesion composed of tubular and/or villous
structures showing intraepithelial neopla-
sia. The neoplastic epithelial cells are
immature and typically have enlarged,
hyperbasophilic and stratified nuclei.

Tubular adenoma. An adenoma in
which branching tubules surrounded by
lamina propria comprise at least 80% of
the tumour.

Villous adenoma. An adenoma in which
leaf-like or finger-like processes of lami-
na propria covered by dysplastic epithe-
lium comprise at least 80% of the tumour.

Tubulovillous adenoma. An adenoma
composed of both tubular and villous
structures, each comprising more than
20% of the tumour.

Serrated adenoma. An adenoma com-
posed of saw-toothed glands.

Intraepithelial neoplasia (dysplasia)
associated with chronic inflammatory
diseases. A neoplastic glandular
epithelial proliferation occurring in a
patient with a chronic inflammatory
bowel disease, but with macroscopic
and microscopic features that distin-
guish it from an adenoma, e.g. patchy
distribution of dysplasia and poor cir-
cumscription.

Peutz-Jeghers polyp.  A hamartoma-
tous polyp composed of branching
bands of smooth muscle covered by nor-
mal-appearing or hyperplastic glandular
mucosa indigenous to the site.

Juvenile polyp. A hamartomatous
polyp with a spherical head composed
of tubules and cysts, lined by normal
epithelium, embedded in an excess of
lamina propria. In juvenile polyposis, the
polyps are often multilobated with a pap-
illary configuration and a higher ratio of
glands to lamina propria.

Adenocarcinoma. A malignant epithe-
lial tumour with glandular differentiation.

Mucinous adenocarcinoma. An ade-
nocarcinoma containing extracellular
mucin comprising more than 50% of the
tumour. Note that ‘mucin producing’ is
not synonymous with mucinous in this
context.

Signet-ring cell carcinoma. An adeno-
carcinoma in which the predominant
component (more than 50%) is com-
posed of isolated malignant cells con-
taining intracytoplasmic mucin.

Squamous cell (epidermoid) carcino-
ma.  A malignant epithelial tumour with
squamous cell differentiation.

Adenosquamous carcinoma. A malig-
nant epithelial tumour with significant
components of both glandular and squa-
mous differentiation. 

Small cell carcinoma. A malignant
epithelial tumour similar in morphology,
immunophenotype and behaviour to
small cell carcinoma of the lung.

Medullary carcinoma. A malignant
epithelial tumour in which the cells form
solid sheets and have abundant
eosinophilic cytoplasm and large, vesic-
ular nuclei with prominent nucleoli. An
intraepithelial infiltrate of lymphocytes is
characteristic.

Undifferentiated carcinoma. A malig-
nant epithelial tumour with no glandular
structures or other features to indicate
definite differentiation.

Carcinoid. A well differentiated neo-
plasm of the diffuse endocrine system.

______________
1 This list of terms is proposed to be used for the entire digestive system and reflects the view of the Working Group convened in Lyon, 6 – 9 November,
1999. Terminology evolves with scientific progress; the terms listed here reflect current understanding of the process of malignant transformation in the
digestive tract. The Working Group anticipates a further convergence of diagnostic terms throughout the digestive system. 

2 In an attempt to resolve confusion surrounding the terms ‘dysplasia’, ‘carcinoma in situ,’ and ‘atypia’, the Working Group adopted the term ‘intraepithe-
lial neoplasia’ to indicate preinvasive neoplastic change of the epithelium. The diagnosis does not exclude the possibility of coexisting carcinoma.
Intraepithelial neoplasia should not be used as a generic description of epithelial abnormalities due to reactive or regenerative changes.
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CHAPTER 1

Tumours of the Oesophagus

Carcinomas of the oesophagus pose a considerable medical
and public health challenge in many parts of the world.
Morphologically and aetiologically, two major types are distin-
guished:

Squamous cell carcinoma
In Western countries, oesophageal carcinomas with squa-
mous cell differentiation typically arise after many years of
tobacco and alcohol abuse. They frequently carry G:C >T:A
mutations of the TP53 gene. Other causes include chronic
mucosal injury through hot beverages and malnutrition, but the
very high incidence rates observed in Iran and some African
and Asian regions remain inexplicable.

Adenocarcinoma
Oesophageal carcinomas with glandular differentiation are
typically located in the distal oesophagus and occur predomi-
nantly in white males of industrialized countries, with a marked
tendency for increasing incidence rates. The most important
aetiological factor is chronic gastro-oesophageal reflux lead-
ing to Barrett type mucosal metaplasia, the most common pre-
cursor lesion of adenocarcinoma. 
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10 Tumours of the oesophagus

Epithelial tumours

Squamous cell papilloma 8052/01

Intraepithelial neoplasia2

Squamous
Glandular (adenoma)

Carcinoma
Squamous cell carcinoma 8070/3
Verrucous (squamous) carcinoma 8051/3
Basaloid squamous cell carcinoma 8083/3
Spindle cell (squamous) carcinoma 8074/3
Adenocarcinoma 8140/3
Adenosquamous carcinoma 8560/3
Mucoepidermoid carcinoma 8430/3
Adenoid cystic carcinoma 8200/3
Small cell carcinoma 8041/3
Undifferentiated carcinoma 8020/3
Others

Carcinoid tumour 8240/3

Non-epithelial tumours

Leiomyoma 8890/0
Lipoma 8850/0
Granular cell tumour 9580/0
Gastrointestinal stromal tumour 8936/1

benign 8936/0
uncertain malignant potential 8936/1
malignant 8936/3

Leiomyosarcoma 8890/3
Rhabdomyosarcoma 8900/3
Kaposi sarcoma 9140/3
Malignant melanoma 8720/3
Others

Secondary tumours

WHO histological classification of oesophageal tumours

_____________
1 Morphology code of the International Classification of Diseases for Oncology (ICD-O) {542} and the Systematized Nomenclature of Medicine (http://snomed.org).

Behaviour is coded /0 for benign tumours, /1 for unspecified, borderline or uncertain behaviour, /2 for in situ carcinomas and grade III intraepithelial neoplasia, and /3 for
malignant tumours.

2 Intraepithelial neoplasia does not have a generic code in ICD-O. ICD-O codes are available only for lesions categorized as glandular intraepithelial neoplasia grade III
(8148/2), squamous intraepithelial neoplasia, grade III (8077/2), and squamous cell carcinoma in situ (8070/2).

_____________
1 {1, 66}. This classification applies only to carcinomas.
2 A help desk for specific questions about the TNM classification is available at http://tnm.uicc.org.

TNM classification1

T – Primary Tumour
TX Primary tumour cannot be assessed
T0 No evidence of primary tumour
Tis Carcinoma in situ
T1 Tumour invades lamina propria or submucosa
T2 Tumour invades muscularis propria
T3 Tumour invades adventitia
T4 Tumour invades adjacent structures

N – Regional Lymph Nodes
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Regional lymph node metastasis

M – Distant Metastasis
MX Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis

For tumours of lower thoracic oesophagus
M1a Metastasis in coeliac lymph nodes
M1b Other distant metastasis

For tumours of upper thoracic oesophagus
M1a Metastasis in cervical lymph nodes
M1b Other distant metastasis

For tumours of mid-thoracic oesophagus
M1a Not applicable
M1b Non-regional lymph node

or other distant metastasis

Stage Grouping

Stage 0 Tis N0 M0
Stage I T1 N0 M0
Stage IIA T2 N0 M0

T3 N0 M0
Stage IIB T1 N1 M0

T2 N1 M0
Stage III T3 N1 M0

T4 Any N M0
Stage IVA Any T Any N M1a
Stage IVB Any T Any N M1b

TNM classification of oesophageal tumours
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84 Tumours of the small intestine

ent only on intestinal biopsy. The disease
may then progress to thickening of the
upper jejunum together with enlargement
of the mesenteric lymph nodes and the
development of lymphomatous masses.
Typically, the spleen is not involved and
may even be small and fibrotic, as
described in coeliac disease. Distal
spread beyond the abdomen is uncom-
mon {1649, 798}.

Histopathology
MALT lymphoma
The majority of intestinal lymphomas
involving the small bowel are B-cell lym-
phomas of MALT type, including both
low-grade and aggressive types {792,
793, 796}. These so-called ‘Western’
types are distinct from IPSID and αHCD.
The histological features of Western type
small intestinal lymphoma are similar to
gastric MALT lymphoma, except that
lymphoepithelial lesions are less promi-
nent {792}. 
In contrast to gastric MALT lymphomas,
diffuse large B-cell lymphomas arising in
the small bowel are much commoner
than low-grade B-cell lymphomas of
MALT-type {796}. Some of these lym-
phomas may have a low-grade MALT
component, providing evidence that their
histogenesis is related to the mucosal
immune system. Precise criteria for
defining a MALT lymphoma of large cell
type are lacking, as are the criteria for
distinguishing transformation within a
low-grade MALT lymphoma {383}. When
both histologies are evident, the lesion is
best described as composite. When
small foci of large transformed cells or
early sheeting-out of large cells are
detected within a background of low-
grade intestinal MALT lymphoma, their
presence should be noted. Currently, the
prognostic impact of these findings and
their effect on treatment are undeter-
mined. Diffuse large B-cell lymphomas
arising in the small bowel that lack a
background of low-grade MALT lym-
phoma are currently best classified as
extranodal diffuse large B-cell lym-
phoma, not otherwise specified {670}.

IPSID / αHCD 
Immunoproliferative small intestinal dis-
ease and α heavy chain disease are part
of a spectrum of lymphoproliferative dis-
eases prevailing in the Middle East and
Mediterranean countries {792}. They are
subtypes of small intestinal MALT lym-

phoma characterized by the synthesis of
α heavy chain. The histology is charac-
teristic of MALT lymphoma with marked
plasma cell differentiation. 
Three stages of IPSID are recognized. In
stage A, the lymphoplasmacytic infiltrate
is confined to the mucosa and mesen-
teric lymph nodes, and cytological atyp-
ia is not present. Although the infiltrate
may obliterate the villous architecture,
endoscopic examination appears nor-
mal. Resection specimens reveal reac-
tive lymphoid follicles, lymphoepithelial
lesions and small clusters of parafollicu-
lar clear cells. This phase of the disease
is typically responsive to antibiotic thera-
py. In stage B, nodular mucosal infiltrates
develop and there is extension below the
muscularis mucosae. A minimal degree
of cytological atypia is apparent. This
stage appears to represent a transitional
phase, can be seen macroscopically as
thickening of mucosal folds, and is typi-
cally not reversible with antibiotics. The

characteristic features of MALT lym-
phoma are now evident, and follicular
colonization may be so marked as to
mimic follicular lymphoma. Stage C is
characterized by the presence of large
masses and transformation to frank large
cell lymphoma. Numerous centroblasts
and immunoblasts are present. Plasma-
cytic differentiation is still evident, but
marked cytological atypia is usually
found, including Reed-Sternberg-like
cells. Mitotic activity is increased.
Mesenteric lymph node involvement
occurs early in the course of disease,
with both plasma cell infiltration of nodal
sinuses and marginal-zone areas dis-
tended by small atypical lymphoma cells
with moderate amounts of pale, clear
cytoplasm.
Immunohistochemical studies demon-
strate the production of α heavy chain
without light chain synthesis {798}. The
IgA is almost always of the IgA1 type,
with intact carboxy-terminal regions and

BA
Fig. 4.19 Malignant lymphomatous polyposis. A Typical polypoid mucosa. B Polypoid mantle cell lymphoma.

Fig. 4.18 High-grade B-cell lymphoma of the small intestine.
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85B-cell lymphoma

deletion of most of the V and all of the
CH1 domains. The molecular characteri-
zation of individual cases is variable. The
small lymphoma cells express CD19 and
CD20, but fail to express CD5, CD10 and
CD23.

Mantle cell lymphoma
Mantle cell lymphoma (MCL) typically
involves both spleen and intestines and
may present as an isolated mass or as
multiple polyps throughout the gastroin-
testinal tract where it is referred to as
multiple lymphomatous polyposis {424,
791, 1292}. Importantly, other histologi-
cal subtypes of non-Hodgkin lymphoma
can also produce this clinico-pathologi-
cal entity. 
The polyps range in size from 0.5 cm to
2 cm with much larger polyps found in
the ileocaecal region. The histology of
MCL involving the small bowel is identi-
cal to MCL at nodal sites {110}. The
architecture is most frequently diffuse,
but a nodular pattern and a less com-
mon true mantle-zone pattern are also
observed. Reactive germinal centers
may be found and are usually com-
pressed by the surrounding lymphoma
cells, thereby appearing as replacing
the normal mantle zones. Intestinal
glands may be destroyed by the lym-
phoma, but typical lymphoepithelial
lesions are not seen. The low power
appearance is monotonous with frequent
epithelioid histiocytes, mitotic figures
and fine sclerosis surrounding small
blood vessels. The lymphoma cells are
small to medium sized with irregular
nuclear outlines, indistinct nucleoli and
scant amounts of cytoplasm. Large
transformed cells are typically not pres-
ent. The lymphoma cells are mature 
B-cells and express both CD19 and
CD20. Characteristically the cells co-
express CD5 and CD43. Surface
immunoglobulin is found including both
IgM and IgD. Light chain restriction is
present in most cases, with some studies
demonstrating a predominance of lamb-
da. CD10 and CD11c are virtually always
negative. Bcl-1 (cyclin D1) is found in vir-
tually all cases and can be demonstrat-
ed within the nuclei of the neoplastic
lymphocytes in paraffin sections. 
MCL is an aggressive lymphoma, which
typically presents in advanced stage
with involvement of mesenteric lymph
nodes and spread beyond the abdomen,
including peripheral lymph nodes,

spleen, bone marrow and peripheral
blood involvement {84}. 

Burkitt lymphoma
Burkitt lymphoma occurs in two major
forms, defined as endemic and spo-
radic. Endemic Burkitt is found primarily
in Africa and typically presents in the jaw,
orbit or paraspinal region, and is strong-
ly associated with Epstein-Barr virus
(EBV).
In other endemic regions however, it is
relatively common for Burkitt lymphoma
to present in the small intestine, usually
involving the ileum, with preferential
localization to the ileocaecal region
{792}. In parts of the Middle East, pri-
mary gastrointestinal Burkitt lymphoma is
a common disease of children. Sporadic
or non-endemic Burkitt lymphoma is a
rare disease, not associated with EBV
infection, that frequently presents as pri-
mary intestinal lymphoma. Burkitt lym-
phoma is also seen in the setting of HIV
infection when it often involves the gas-
trointestinal tract {236}.
The histology in all cases is identical and
is characterized by a diffuse infiltrate of
medium-sized cells with round to oval
nuclear outlines, 2-5 small but distinct
nucleoli and a small amount of intensely
basophilic cytoplasm. Numerous mitotic
figures and apoptotic cells are present.
The prominent starry-sky appearance is
caused by benign phagocytic histiocytes
engulfing the nuclear debris resulting
from apoptosis. Thin sections often show

an unusual finding for lymphomas,
whereby the cytoplasmic borders of indi-
vidual cells ‘square-off’ against each
other.
Burkitt lymphoma may rarely demon-
strate a true follicular architecture, con-
sistent with the proposed germinal cen-
ter histogenesis of this neoplasm. It is a
mature B-cell lymphoma and the neo-
plastic cells express pan-B-cell antigens

A

Fig. 4.20 Burkitt lymphoma. A Large ileocecal
mass. B Starry-sky effect due to phagocytic histio-
cytes.

B

Fig. 4.21 Follicular lymphoma of terminal ileum.
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86 Tumours of the small intestine

CD19, CD20, CD22, and CD79a. In
approximately 60-80% of cases, the neo-
plastic cells co-express CD10, but fail to
express CD5 or CD23. Surface immuno-
globulin expression is moderately
intense and is nearly always IgM with
either kappa or lambda light chain
restriction. The growth fraction, as
assessed by Ki-67 or the paraffin equiva-
lent MIB-1, is typically in excess of 90%
of tumour cells. Burkitt lymphoma cells
uniformly fail to express bcl-2.

Burkitt-like lymphoma
This group of atypical Burkitt lymphomas
appears to represent a morphological
overlap between Burkitt lymphoma and
diffuse large B-cell lymphoma. The over-
all cell size is similar to Burkitt, but with
greater pleomorphism {827}. These
cases lack the typical monomorphic
appearance of Burkitt lymphoma and
demonstrate slight variation in both cell
size and shape. The cells may have mul-
tiple nucleoli as in Burkitt lymphoma or a
single distinct nucleolus. A starry-sky
pattern may be evident and the mitotic
rate is usually significantly increased.
These lymphomas have a predilection
for the gastrointestinal tract of adults,
and also occur in the setting of HIV infec-
tion.

Other B-cell lymphomas
Any subtype of B-cell lymphoma can
present as a primary small intestinal lym-
phoma, including those thought to arise
from peripheral lymph node equivalents.
De novo diffuse large B-cell lymphomas
are the commonest lymphomas in the
small bowel, and may develop from low-
grade MALT lymphomas.
Indolent lymphomas such as small lym-
phocytic lymphoma, lymphoplasmacytic
lymphoma and follicular lymphoma (cen-
troblastic/centrocytic) can present as pri-
mary small intestinal disease. The latter
subtype can occasionally produce the
clinico-pathological entity of multiple
lymphomatous polyposis, but can usual-
ly be distinguished from MCL by immu-
nophenotypic and molecular genetic
analysis {1034}. 
Lymphoblastic lymphoma may underlie
small intestinal lymphoma and frequently
produces a mass in the ileocaecal
region. Characteristic nuclear features
and the expression of terminal
nucleotidyl transferase may aid in estab-
lishing the diagnosis.

Genetics
MALT lymphoma
Cytogenetic and molecular features of
intestinal MALT lymphomas are incom-
pletely understood; the presence of either
t(1;14)(p22;q32) or t(11;18)(q21;q21) and
the corresponding molecular abnormali-
ties, rearrangement of bcl-10 or AP12-
MLT, have not been described at this site;
thus their relationship to gastric MALT
lymphomas is unclear {2116, 412}.
Trisomy 3 is common in gastric MALT
lymphomas, but the frequency of this
cytogenetic abnormality in primary intes-
tinal lymphomas is unknown {413}.

IPSID
Although cytogenetic abnormalities have
been detected in IPSID, no consistent
changes have been described. Southern
blot analysis reveals clonal immunoglob-
ulin heavy-chain (IgH) gene rearrange-
ments, but consensus IgH polymerase
chain reaction (PCR) strategies may
yield false negative results.

Mantle cell lymphoma
MCL is cytogenetically characterized by
a t(11;14)(q13;q32) translocation which
deregulates expression of the bcl-1 onco-
gene on chromosome 11. Rearrange-
ment can be detected using Southern
blot analysis, PCR or fluorescent in situ
hybridization (FISH).

Burkitt lymphoma
Burkitt lymphoma demonstrates a con-
sistent cytogenetic abnormality in all
cases, with rearrangement of the c-myc
oncogene on chromosome 8. The char-
acteristic translocation, t(8;14)(q24;q32),
is seen in most cases; the remainder
shows variant translocations including
the immunoglobulin light chain loci,
t(2;8)(p12;q24) or t(8;22)(q24;q11), invol-
ving kappa and lambda light chain
genes, respectively. In the classical
t(8;14), the c-myc oncogene is translo-
cated from chromosome 8 to the heavy
chain locus on chromosome 14. In the
variant translocations, a part of the light
chain constant region is translocated to
chromosome 8, distal to the c-myc gene.
Thus, in the variant translocations, c-myc
remains on chromosome 8 and is dereg-
ulated by virtue of its juxtaposition to the
immunoglobulin light chain genes. The
molecular characteristics of the c-myc
translocation also differ between endem-
ic and sporadic cases. In endemic

Burkitt lymphoma, the chromosome 8
breakpoints are usually far 5’ of the 
c-myc gene, while their chromosome 14
breakpoints most often occur in the loca-
tion of the IgH gene joining segments.
The variable chromosome 8 breakpoints
and their location far from the c-myc cod-
ing sequences make it impossible in
most cases to demonstrate c-myc
rearrangements by Southern blot analy-
sis. In contrast, sporadic cases frequent-
ly have c-myc breakpoints within non-
coding introns and exons of the gene
itself, typically in the first exon or intron,
or in the 5’ flanking regions of the gene.
In most of these cases, c-myc rearrange-
ments can be demonstrated using
Southern analysis {670}.

Burkitt-like lymphoma/
Atypical Burkitt lymphoma
This category is cytogenetically hetero-
geneous and may contain three or more
biological groups {1387}. Importantly, the
frequency of variant c-myc translocations
precludes the accurate recognition of
cases using molecular techniques alone.

Prognostic factors
The main determinants of clinical out-
come in small intestinal lymphomas are
histological grade, stage, and resectabil-
ity {424}. Advanced age at diagnosis, an
acute presentation with perforation, and
the presence of multifocal tumours have
an adverse impact on survival. The
behaviour of diffuse large B-cell lym-
phoma is not affected by the presence of
a low-grade MALT component {424}. The
expression of bcl-2 protein and the pres-
ence of TP53 mutations may adversely
affect outcome in this group, but a sys-
tematic study of small intestinal lym-
phomas is lacking {567, 770}.
MCL is an aggressive neoplasm. A blas-
toid cytology, increased mitotic index
and peripheral blood involvement are
recognized as adverse factors {84}.
Mutations in the p53 gene and homozy-
gous deletions of p16 have recently been
shown to be associated with poor prog-
nosis {1099, 700}. Burkitt-like lymphomas
with ‘dual translocation’ of both bcl-2 and
c-myc oncogenes have a markedly
shortened overall survival {1137}.
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87T-cell lymphoma

Definition
A peripheral T-cell lymphoma arising in
the intestine, usually as a complication of
coeliac disease (gluten sensitive entero-
pathy), histologically characterised by
differentiation towards the intestinal
intraepithelial T-cell phenotype.

ICD-O codes
T-cell lymphoma 9702/3
Enteropathy associated 9717/3

Epidemiology and aetiology
Intestinal T-cell lymphoma (ITL) is rare,
accounting for only about 5% of all gas-
trointestinal lymphomas, and is normally
associated with coeliac disease {305}.
There is marked geographic variation in
the incidence of ITL, with a high inci-
dence in Northern Europe, reflecting the
notion that ITL arises against the same
genetic background as that predispos-
ing to coeliac disease {753}. 
There is no clear sex predominance and
in Europe, the median age at diagnosis is
around 60 years {305, 424, 374}. In con-
trast, a small series of Mexican patients
had a median age of 24 years and there
was circumstantial evidence for a possi-
ble aetiological role of the Epstein Barr
virus, which is absent in European cases
{1552, 795}. Congenital or acquired
immunodeficiency disorders are not
known to be associated with ITL.

Localization
The proximal jejunum is the most frequent
site of disease, although it may occur

elsewhere in the small intestine and,
rarely, in the stomach and colon {305}.

Clinical features
The most frequent symptoms are abdom-
inal pain and weight loss {303}. About
40% of patients present as acute abdom-
inal emergencies due to intestinal perfo-
ration and/or obstruction {305, 424}.
Patients may have a short history of mal-
absorption, sometimes diagnosed as
adult coeliac disease which is usually
gluten-insensitive or, less frequently, a
long history of coeliac disease lasting for
years or even decades {796}. 
Signs and symptoms of the disease may
mimic inflammatory bowel disease (IBD),
particularly Crohn disease. Radiographic
studies may be helpful, but they are often
interpreted as consistent with a segmen-
tal or diffuse inflammatory process.
Except for leukocytosis, laboratory data
are usually unremarkable, including nor-
mal levels of lactate dehydrogenase
{303}.
Refractory coeliac disease and ulcera-
tive jejunitis are two conditions that fre-
quently have a history of coeliac disease
for years, become resistant to gluten-free
diet and may, but not necessarily,
progress to ITL {1385, 92}. In ulcerative
jejunitis, patients develop non-specific
inflammatory ulcers without overt histo-
logical evidence of lymphoma.

Macroscopy
The affected bowel segment is often
dilated and oedematous, and usually

shows multiple circumferential ulcers,
ulcerated plaques and strictures, without
the formation of large tumour masses
{424}. The intact mucosa between the
lesions may contain thickened folds or
appear completely normal. Loops of
bowel may adhere to each other or addi-
tionally to the left or right colon, causing
palpable conglomerate tumours. 

Tumour spread and staging
About 70% of the patients present with
localized intestinal disease with or with-
out contiguous lymph node involvement
{305}. Disseminated disease involves
liver, spleen, lung, testes, and skin, but
rarely the bone marrow {303, 794}.

Histopathology
The histological appearances of ITL are
variable both between cases and
between different tumour sites in the
same patient. The most frequently
encountered type is composed of highly
pleomorphic, medium to large cells, fol-
lowed by a lymphoma type that shows a
morphology most consistent with ana-
plastic large cell lymphoma. The border
between these two histologies is not
sharp and transition from one to the other
may occur, even within the same tumour
{307}.
About 20% of ITL are characterized by
the monotonous appearance of densely
packed small to medium-sized cells
almost without any recognizable stroma
components. Most of the rather
monomorphic cells contain only slightly

R.D. Gascoyne
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Intestinal T-cell lymphoma

B C
Fig. 4.22 Intestinal T-cell lymphoma. Histological features of the most common variants. A Pleomorphic medium and large cells. B Anaplastic large cells. C
Monomorphic small to medium cells.

A
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irregular nuclei with small nucleoli and
moderately wide, pale or sometimes
clear cytoplasm {307}. Rare variants of
ITL are composed predominantly of pleo-
morphic small cells or immunoblasts.
Irrespective of morphology, the lym-
phoma cells often invade and destroy the
overlying epithelium. Most frequently, the
enterocytes of the upper and intermedi-
ate villous regions, or in cases of severe
villous atrophy, the epithelium of the
upper parts of the elongated crypts are
the preferential targets of lymphoma cell
attack. These features are best appreci-
ated at the borders of ulcerated tumours.
However, they may also be present as

band-like or patchy microscopic lesions
entirely confined to the mucosa {303}.
Fibrosis and admixed inflammatory cells
are constant features of the pleomorphic
medium and large cell and the anaplas-
tic large cell ITL types; in the former, an
abundance of eosinophils may mask the
neoplastic infiltrate {1731}. In contrast,
the monomorphic small to medium-sized
variant characteristically lacks fibrotic
changes and inflammatory background
{307}.

Histopathology 
of the enteropathic mucosa
In the vast majority of cases, the macro-
scopically normal intestinal mucosa
shows features of coeliac disease, i.e.
increase in normal appearing intraepithe-
lial lymphocytes (IEL), villous atrophy, and
crypt hyperplasia {794}, which has
prompted O’Farrelly and co-workers to
coin the term ‘enteropathy associated 
T-cell lymphoma’ {1383}. An increase in
normal appearing IEL (duodenum /
jejunum, 40/100 enterocytes; ileum, 

20/100 enterocytes) represents the sin-
gle most important feature suggestive of
coeliac disease {1172}. The severity of
these enteropathic changes is highly vari-
able and similar to coeliac disease; they
are most pronounced proximally and
improve distally so that the lower jejunum
and ileum may appear normal. Further-
more, enteropathy may be minimal or
absent if the patient is on a gluten free
diet, or if enteropathic sites are missed
because of their patchy distribution. 
Occasionally, the non-neoplastic mucosa
in ITL shows a strikingly intense or florid
intraepithelial lymphocytosis {2142}.

Immunological phenotyping
Similarities of the immunophenotypes in
normal or activated (reactive) intraep-
ithelial lymphocytes (IEL) and the tumour
cells in ITL provide an important part of
evidence that ITL cells are the neoplastic
counterpart of IEL. The expression of the
HML-1 defined αEβ7 (CD103) on non-
neoplastic IEL and in > 50% of ITL, but
not in resting peripheral blood T-cells,
strongly supports this view {1802}. The
vast majority of normal IEL are resting
cytotoxic CD3+CD8+CD4-CD2+CD7+
CD5low TIA-1+ T-cells using the αβ T-cell
receptor, but minor subsets such as
CD4-CD8- or CD56+ are present as well
as predominantly CD4-CD8- γδ T-cells
{1113, 304}. In ITL, most cases are

CD3+CD4-CD8-CD7+CD5- and co-
express the cytotoxic granule-associated
protein TIA-1, often together with the acti-
vation-dependent cytotoxic molecule
granzyme B {305, 382}. Some correla-
tions between ITL morphology and phe-
notype exist; pleomorphic medium and
large cell lymphomas and lymphomas of
anaplastic large cell histology are often
CD4-CD8-, the latter express CD30+ but
are always ALK1 negative; the monomor-
phic small to medium-sized variant is fre-
quently associated with a CD56+CD8+
phenotype {307}. 
Cytologically normal IEL abundantly
present in the intact enteropathic
mucosa in ITL, in ulcerative jejunitis, and
in refractory coeliac disease share an
identical aberrant phenotype with ITL
and are monoclonal, as demonstrated by
PCR {103}. They therefore are consid-
ered a neoplastic population which, in
the absence of concurrent overt ITL, may
represent the first step in ITL lymphoma-
genesis (‘intraepithelial lymphoma’) and
may have already persisted for years
{238}.

ITL diagnosis of endoscopic biopsies
Most cases of ITL are diagnosed on sur-
gical resection specimens. In a minority
however, endoscopic biopsies, usually
taken from the stomach, duodenum, or
colon, are available. These patients fre-
quently have a longer than 6 months his-
tory of abdominal pain and weight loss.
Some of them are clinically suspected to
have inflammatory bowel disease, and
occasionally patients had already been
biopsied with the diagnosis of IBD or an
unclear inflammatory process, thus
emphasizing the challenging task of ITL
diagnosis in endoscopic biopsies. The
immunohistochemical demonstration of
an aberrant phenotype is essential in
diagnosing ITL, especially in cases
which lack overt cytological atypia
and/or invasiveness. Furthermore, the
neoplastic infiltrate may be subtle or
superficial and therefore easily over-
looked in routinely stained sections. 

Genetics
Very few data on chromosomal abnor-
malities in ITL exist. Deletion of the Y
chromosome and chromosome 9 abnor-
malities were found among a phenotypi-
cally aberrant intraepithelial T-cell popu-
lation {2142}; a t(4;16)(q26;p13) translo-
cation was present in a mesenteric

B

C

A

Fig. 4.23 Coeliac disease. The non-neoplastic
mucosa distant from an anaplastic large cell intes-
tinal T-cell lymphoma displays villous atrophy, crypt
hyperplasia (A) and an increase in cytologically
unremarkable intraepithelial lymphocytes (B) with-
out evidence of lymphoma. Both the lymphoma
(ALCL) and the intraepithelial lymphocytes (IEL)
share the same dominant T-cell clone (C) and the
same aberrant immunological phenotype.
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lymph node associated with extensive
ITL {239}. In two cases of anaplastic
large cell ITL very complex abnormalities
were detected in ascitic fluid and lymph
node, respectively {1436}.
Southern blotting and PCR studies
demonstrated monoclonal rearrange-
ments of the T-cell receptor (β-chain) in
ITL, consistent with the derivation from
αβ T-cells {799}. ITL using the γδ T-cell
receptor are rare {86}, but nevertheless
seem to outnumber the few well docu-
mented cases of true intestinal natural
killer (NK) cell lymphomas {1176}. The
latter finding is not surprising as NK cells
are not present among IEL.

Prognosis and predictive factors
The clinical course is very unfavorable
due to complications from peritonitis and
malnutrition and later from progressive
disease typically characterized by intes-
tinal recurrences. The malabsorption due
to underlying coeliac disease is detri-
mental to these patients, particularly
when recovering from surgery or receiv-
ing multiagent chemotherapy {444}.
Consequently, only one half of the
patients is amenable to chemotherapy

and only a proportion of these is able to
finish the complete course. The overall
median survival in the largest published
series is only 3 months, and 5-year sur-
vival in this and other series ranges from

8-25% {305, 424, 444}. The small group
of long-term survivors usually received
chemotherapy and, interestingly, none
had a previous diagnosis of coeliac dis-
ease {305, 444}.

Fig. 4.24 CD3 immunoexpression in a T-cell lymphoma of the small intestine.
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Definition
A variety of benign and malignant mes-
enchymal tumours can arise in the small
intestine, but the neoplasms that occur in
any appreciable numbers are gastroin-
testinal stromal tumours (GISTs).

Epidemiology
Sarcomas account for approximately
14% of malignant small intestinal tumours
{1928}. Males are affected somewhat
more than females (M:F 1.2:1). The peak
incidence is in the 6th to 8th decade. Age
of onset for sarcomas was lower than for
carcinomas, with black females showing
the lowest median age, 50 years. In the
U.S. SEER database, the incidence rate
for sarcoma was 0.2 per 100,000 per year
compared to 0.3 for lymphomas, 0.4 for
adenocarcinomas and 0.4 for carcinoids,
and appears to be stable. 

Localization
Sarcomas show a much more even dis-
tribution throughout the small bowel
compared to adenocarcinomas and car-
cinoids {1928}. GISTs have been specifi-
cally identified in duodenum, jejunum,
and ileum {183, 594, 1980}.

Clinical features
Vague abdominal discomfort is the usual
complaint. Mesenchymal neoplasms of
small bowel are more difficult to diag-
nose by endoscopy or imaging studies
than those in the stomach.

Macroscopy
Small bowel sarcomas generally appear
macroscopically as those in the stom-
ach. Some small intestinal tumours may
cause aneurysmal bowel dilatation, while
others have a diverticulum-like appear-
ance.

Histopathology 
Gastrointestinal stromal tumours 
Small bowel GISTs resemble those of the
stomach histologically, although epithe-
lioid lesions are uncommon. Globoid
extracellular collagen accumulations (so-
called skeinoid fibers) are frequently

observed, especially in benign small
intestinal GISTs {1235}. Factors that cor-
relate with malignancy are tumour size
> 5 cm, mitotic count > 5 per 50 HPF,
dense cellularity, and mucosal invasion
(rarely observed). Even with low or
absent mitotic activity, tumours larger
than 5 cm are considered to have malig-
nant potential. Small intestinal GISTs are
positive for KIT (CD117) and usually for
CD34, and a subset (30-50%) are posi-
tive for α–smooth muscle actin; most
tumours are negative for desmin and
almost all are negative for S100-protein. 

Leiomyomas and leiomyosarcomas are
rare in the small intestine, and can be
identified immunohistochemically by
their smooth muscle actin and desmin
expression and lack of KIT.

Angiosarcomas are recognized by an
anastomosing proliferation of atypical
endothelial cells. Immunohistochemical
demonstration of CD31, less consistently
von Willebrand factor, is diagnostically
useful {1904}. 

Kaposi sarcomas may involve small
intestine, either the mucosa alone or
more extensively. Histologically typical
are elongated spindle cells with vascular
slits. Cytoplasmic PAS-positive hyaline
globules are present in some tumour
cells. Immunohistochemically, the lesion-
al cells are positive for CD31 and CD34.
Human herpesvirus 8 can be demon-
strated by PCR.

Lipomas exhibit the same morphological
features as their colonic counterparts.

Genetics
Small intestinal GISTs show similar c-kit
mutations in exon 11 as observed in gas-
tric GISTs, and most mutations occur in
the malignant cases. Comparative
genomic hybridization shows common
losses in chromosomes 14 and 22 similar
to those seen in gastric GISTs.

Prognosis
The prognosis of small bowel sarcomas
is largely dependent on the mitotic count,
size, depth of invasion, and presence or
absence of metastasis. In the SEER data-
base, 5-year survival for localized
tumours was 45% for sarcomas, com-
pared to 92% for carcinoids and 63% for
carcinomas {1928}. In a study of over
one thousand stromal/smooth muscle
sarcomas, the 5-year survival rate was
55% for sarcomas of small bowel, 60%
for colorectum, 70% for stomach and
75% for oesophagus {462}.

M. Miettinen
J.Y. Blay
L.H. Sobin

Mesenchymal tumours 
of the small intestine

Fig. 4.25 A Stromal tumour of small intestine. B Cut
surface of lesion illustrated in A.

B

A

Fig. 4.26 Small intestinal stromal tumour. Extra-
cellular accumulation of skeinoid fibres produces
eosinophilic globules.
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Definition
Tumours of the intestines that originate
from an extra-intestinal neoplasm or which
are discontinuous with a primary tumour
elsewhere in the gastrointestinal tract.

Epidemiology
Metastatic spread to the small intestine is
more frequent than to any other site in the
gastrointestinal tract (see Table 3.02).
Secondary carcinomas of the small
bowel are as common as primary carci-
nomas at this site {1234}.

Origin
For small intestine, melanoma, lung,
breast, colon and kidney are the most

frequent primary sites (see Table 3.02)
{130, 1022, 1378, 1209, 1457, 458}.
Metastatic spread from primary lung
cancer to the small intestine is more fre-
quent than to stomach and colon (Table
4.01). Virtually all primary cancers can
occasionally lead to metastases in the
small intestine and, because of the low
frequency of primary small bowel cancer,
a high proportion of small intestinal
malignancies are metastatic.
The pathogenesis of intestinal metastasis
usually involves haematogenous spread
of tumour cells. Invasion from neighbour-
ing primary tumours also occurs, e.g.
pancreatic carcinoma to duodenum and
prostate carcinoma to rectum.

Primary melanomas of the intestine are
very rare. Although most melanomas
found in the small bowel have no history

C. Niederau
L.H. SobinSecondary tumours of the 

small and large intestines

Table 4.01
Frequency of metastasis from breast (695 cases)
and lung (747 cases) to gastrointestinal tract {130}.

Fig. 4.27 Metastatic adenocarcinoma, small intestine. A Tumour is beneath swollen mucosa. B Tumour in muscularis propria. Submucosa is oedematous.

BA

Metastasis

Fig. 4.28  A, B Metastatic malignant melanoma, small intestine.
BA

Primary Stomach Small Colon
site intestine

Breast 3.6% 1.7% 1.4%

Lung 1.3% 4.4% 1.9%

04  19.7.2006  7:46  Page 91



92 Tumours of the small intestine

of a primary tumour, the general consen-
sus is that they are virtually all secondary,
usually from misdiagnosed or regressed
primary melanomas {458}.

Clinical features
Small intestinal metastases can cause
bleeding and obstruction as well as non-
specific symptoms such as abdominal
discomfort, gas distension, and diar-
rhoea {1378, 580}.

Imaging
The identification of a small bowel tumour
always raises the question of whether the
tumour is primary or secondary. Contrast
radiography shows narrowing and
abnormalities of the small intestinal wall.
Advanced cases result in stenosis with
distension due to obstruction. 

Macroscopy
Typical features of intestinal metastases
include intestinal wall thickening, submu-
cosal spread, and ulcers. Melanomas
may not be pigmented and may appear
as nodules or polyps.

Histopathology
Metastases are typically submucosal or
subserosal making the distinction
between primary and secondary tumours
relatively easy. Cytokeratin immunohisto-
chemistry may help to differentiate
between primary colon cancer (positive
for cytokeratin 20), metastases from
ovary and breast (usually  positive for
cytokeratin 7) and those from liver, kidney
and prostate (usually negative for both
cytokeratins 7 and 20) {2047, 129}. On
the other hand, the distinction between

multiple primary small bowel carcinoids
and their metastases may not be possi-
ble. This also applies to leiomyosarco-
mas/stromal tumours of the small intes-
tine.

Prognosis
Intestinal metastases usually represent a
late stage of disease in which other
haematogenous metastases are also fre-
quently found. Therefore, the prognosis
is poor. Exceptions are melanoma and
renal cancer in which metastases con-
fined to the bowel may be associated
with prolonged survival after resection.

Fig. 4.30 Metastatic breast carcinoma, colon.
Tumour cells expand submucosa.

Fig. 4.31 Metastatic breast carcinoma, caecum,
diastase-PAS stain. Many tumour cells are mucin
positive.

Fig. 4.29 Metastatic adenocarcinoma, small intes-
tine. Muscularis propria contains tumour. Mucosa
is free of neoplasia.
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CHAPTER 5

Tumours of the Appendix

The appendix is the most frequent site of carcinoids, 
i.e. tumours with endocrine differentiation, that span a wide
range of morphological variety. 

Adenocarcinomas of the appendix also show interesting mor-
phological variations, from those that resemble the usual
colorectal carcinoma to those that arise from a carcinoid and
to mucinous tumours that may appear well differentiated and
indistinguishable from adenoma and yet spread widely
through the peritoneal cavity.
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Epithelial tumours

Adenoma 8140/02

Tubular 8211/0
Villous 8261/0
Tubulovillous 8263/0
Serrated 8213/0

Carcinoma
Adenocarcinoma 8140/3
Mucinous adenocarcinoma 8480/3
Signet-ring cell carcinoma 8490/3
Small cell carcinoma 8041/3
Undifferentiated carcinoma 8020/3

Carcinoid (well differentiated endocrine neoplasm) 8240/3
EC-cell, serotonin-producing neoplasm 8241/3
L-cell, glucagon-like peptide 

and PP/PYY producing tumour
Others

Tubular carcinoid 8245/1
Goblet cell carcinoid (mucinous carcinoid) 8243/3
Mixed carcinoid-adenocarcinoma 8244/3
Others

Non-epithelial tumours

Neuroma 9570/0
Lipoma 8850/0
Leiomyoma 8890/0
Gastrointestinal stromal tumour 8936/1
Leiomyosarcoma 8890/3
Kaposi sarcoma 9140/3
Others

Malignant lymphoma

Secondary tumours

Hyperplastic (metaplastic) polyp

WHO histological classification of tumours of the appendix1

TNM classification1,  2

T – Primary Tumour
TX Primary tumour cannot be assessed
T0 No evidence of primary tumour
Tis Carcinoma in situ: intraepithelial or invasion of lamina propria3

T1 Tumour invades submucosa
T2 Tumour invades muscularis propria
T3 Tumour invades through muscularis propria into subserosa 

or into non-peritonealized periappendiceal  tissue 
T4 Tumour directly invades other organs or structures 

and/or perforates visceral peritoneum 

N – Regional Lymph Nodes
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in 1 to 3 regional lymph nodes
N2 Metastasis in 4 or more regional lymph nodes

M – Distant Metastasis
MX Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis

Stage Grouping

Stage 0 Tis N0 M0
Stage I T1 N0 M0

T2 N0 M0
Stage II T3 N0 M0

T4 N0 M0
Stage III Any T N1 M0

Any T N2 M0
Stage IV Any T Any N M1

______________
1 This classification is modified from the previous WHO histological classification of tumours {845} taking into account changes in our understanding of these lesions. In the case of

endocrine neoplasms, it is based on the recent WHO classification {1784} but has been simplified to be of more practical utility in morphological classification.
2 Morphology code of the International Classification of Diseases for Oncology (ICD-O) {542} and the Systematized Nomenclature of Medicine (http://snomed.org). Behaviour is coded

/0 for benign tumours, /3 for malignant tumours, and /1 for unspecified, borderline or uncertain behaviour.

TNM classification of tumours of the appendix

94 Tumours of the appendix

______________
1 {1, 66}. The classification applies only to carcinomas.
2 A help desk for specific questions about the TNM classification is available at http://tnm.uicc.org.
3 This includes cancer cells confined within the glandular basement membrane (intraepithelial) or lamina propria (intramucosal) with no extension through muscularis mucosae into

submucosa.
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Definition
A malignant epithelial neoplasm of the
appendix with invasion beyond the mus-
cularis mucosae.

ICD-O codes
Adenocarcinoma 8140/3
Mucinous adenocarcinoma 8480/3
Signet-ring cell carcinoma 8490/3

Epidemiology
Adenocarcinoma of the appendix occurs
in 0.1% of appendicectomies, corre-
sponding to an estimated incidence of
0.2/100,000 per annum {393, 1928}.
Adenocarcinomas accounted for 58% of
malignant appendiceal tumours in the
SEER database, the remainder being
mostly carcinoids. The rates for the car-
cinomas stayed constant during the peri-
od 1973-1987 {1928}. The median age of
patients with mucinous and non-muci-
nous adenocarcinoma was about 65
years in SEER data; other studies sug-
gest a peak age at manifestation in the
sixth decade {250, 393}. Males appear to
be more commonly affected than
females {393}.

Aetiology
Patients with chronic ulcerative colitis
(UC) have an increased susceptibility to
formation of epithelial dysplasia and
malignancy in affected segments of
bowel; inflammatory involvement of the
appendix is seen in approximately half of
UC cases with pancolitis. 
Both adenoma and adenocarcinoma of
the appendix have been described in
patients affected by long-standing ulcer-
ative colitis {1394}. 

Clinical features
Signs and symptoms
Many patients with appendiceal adeno-
carcinoma have clinical features indistin-
guishable from acute appendicitis. Most
of the remaining cases present as an
abdominal mass {250, 393}. Spread to
the peritoneal cavity may produce large
volumes of mucus, causing pseudomyx-
oma peritonei. Such cases may present

with abdominal distension. Rarely, exter-
nal fistulation occurs {251, 393, 707}.

Imaging
Ultrasound, computerised tomography
(CT) scan or barium enema are of limited
benefit in the pre-operative diagnosis of
cases presenting as acute appendicitis.
Ultrasound and CT scan are the pre-
ferred imaging procedures in cases pre-
senting with abdominal mass or
pseudomyxoma peritonei {393, 707}.
Serial CT scanning and CEA measure-
ments can assess the extent of peri-
toneal involvement and the subsequent
course of the disease. Intraepithelial neo-
plasia of the appendix may occur con-
currently with a carcinoma elsewhere in
the large intestine {393}.

Macroscopy
In cases of primary adenocarcinoma, the
appendix may be enlarged, deformed or
completely destroyed {250, 251, 1612}.
Well differentiated lesions are often cys-
tic and may be called cystadenocarcino-
mas. A grossly appreciated swelling of
the appendix due to the accumulation of
mucus within the lumen can be termed

mucocoele, but this is descriptive not a
pathological diagnosis {250, 251}.

Tumour spread and staging
Although the TNM classification currently
uses the same criteria as for colorectal
tumours, appendiceal cases should be
separately classified. This is particularly
important because of the special nature
of pseudomyxoma peritonei, where
malignant cells may be scarce and acel-
lular mucin may seem to have spread fur-
ther than the malignant cells {250}.
Well differentiated mucinous appen-
diceal adenocarcinomas generally grow
slowly, and typically produce the clinical
picture of pseudomyxoma peritonei.
Lymph node metastases tend to occur
late. Rarely, tumour growth in the
retroperitoneum may produce ‘pseudo-
myxoma retroperitonei’ {1194}. The
behaviour of non-mucinous carcinomas
resembles that of their colonic counter-
parts.

Pseudomyxoma peritonei
Pseudomyxoma peritonei is the pres-
ence of mucinous material on peritoneal
surfaces. It is not a complete histological

N.J. Carr
M.J. Arends
G.T. Deans
L.H. Sobin

Adenocarcinoma of the appendix

Fig. 5.01 Mucinous adenocarcinoma arising in a villous adenoma. The lumen is lined by a villous adenoma. 

Adenocarcinoma
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diagnosis in itself; the prognosis will
depend on the nature of the causative
lesion. Nevertheless, pseudomyxoma
peritonei is often applied to a distinctive
clinical picture produced by well differ-
entiated mucinous adenocarcinomas in
which the growth of malignant cells with-
in the peritoneal cavity causes a slow but
relentless accumulation of mucin. Cells
may be very scanty within this mucinous
material.
A distinctive feature of well differentiated
mucinous carcinomatosis is its distribu-
tion in the abdomen. There is a tendency
to spare the peritoneal surfaces of the
bowel, whereas large-volume disease is
found in the greater omentum, beneath
the right hemidiaphragm, in the right
retrohepatic space, at the ligament of
Treitz, in the left abdominal gutter and in
the pelvis {1854}. In these cases, tumour
growth tends to remain confined to the
abdomen for many years. Mucinous
cysts within the spleen occur occasional-
ly {433}.
It has been suggested that appendiceal
adenomas can cause widespread pseu-
domyxoma peritonei with an ultimately
fatal outcome, and some authors use the
term ‘adenomucinosis’ for the spread of
such lesions through the abdomen {1611,
1612}. It is considered more likely that

such cases are examples of well differen-
tiated adenocarcinoma. 
Although most cases of pseudomyxoma
peritonei are due to spread from a pri-
mary carcinoma of the appendix, cases
have been reported in association with
mucinous carcinomas of other sites,
including gallbladder, stomach, colorec-
tum, pancreas, fallopian tube, urachus,
lung, and breast {346, 612, 707, 981,
1199, 2199}. 
Although the ovary has been thought of
as a common primary site {104, 1705},
there is an accumulating body of evi-
dence based on immunohistochemistry
and molecular genetics suggesting that
this is not the case, and that in most
patients with low-grade mucinous tu-
mours of the ovary and appendix with
pseudomyxoma peritonei the lesions are
probably metastatic from an appendiceal
primary {1536, 1611, 1612, 1871, 2187}.

Histopathology
The majority of appendiceal adenocarci-
nomas are well differentiated and muci-
nous {250, 706}. If signet-ring cells
account for more than 50% of the neo-
plasm, the term signet-ring cell carcino-
ma is appropriate. 
The term mucinous cystadenocarcinoma
may be used for well differentiated muci-
nous tumours with cystic structures. How-
ever, this designation is descriptive and
does not constitute a separate disease
entity {251, 2115}. 

Diagnostic criteria
The fundamental criterion for making the
diagnosis of adenocarcinoma is the
presence of invasive neoplasm beyond
the muscularis mucosae; this is the same
criterion that is applied throughout the
large intestine (see Table 5.01). However,
in practice it is not always easy to deter-

mine the extent of invasion, because well
differentiated carcinomas of the appen-
dix can mimic adenomas by invading on
a broad front rather than showing infiltra-
tive or single-cell invasion. Conversely, in
some adenomas, acellular mucin dis-
sects through the wall, mimicking inva-
sion; this feature may be especially
prominent if there is inflammation. If there
is acellular mucin in the appendiceal
wall, the diagnosis of adenoma should
only be made if the muscularis mucosae
is intact since this term implies that the
lesion is curable by complete excision.
It is appropriate to use the term muci-
nous tumour of uncertain malignant
potential for neoplasms in which the his-
tological features do not allow distinction
between a lesion that is benign (an ade-
noma) from one that has the potential to
cause metastases (an adenocarcinoma).
The term low-grade mucinous cystic
tumour has also been used for lesions
that are histologically not frankly malig-
nant {2187A}. 

Grading
Grading is the same as in the large intes-
tine. Some adenocarcinomas of the
appendix are so well differentiated that
their neoplastic features may be very
subtle {250}.

Fig. 5.02 Appendiceal mucinous adenocarcinoma.

A B
Fig. 5.03 Pseudomyxoma peritonei. A Several loops of bowel are encased in a multilocular mucinous mass.
B Well differentiated mucus producing epithelium embedded in a fibrous matrix; mucus is present within the
lumen and is extravasated into the stroma.

Fig. 5.04 Pseudomyxoma peritonei. Fig. 5.05 Mucocoele of appendix.
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Precursor lesions and benign tumours
By analogy with the rest of the large intes-
tine, an adenoma-carcinoma sequence is
assumed to occur in the appendix; the
finding of a residual adenoma in some
cases of adenocarcinoma supports this
contention {1548}. However, some ade-
nocarcinomas appear to arise from gob-
let cell carcinoid tumours {209, 250}.
Compared to adenomas of the colon,
adenomas of the appendix are more like-
ly to be villous or serrated {250, 706,
1548, 2115, 2110}. 
Many appendiceal serrated and villous
adenomas display minimal cytological
abnormalities; such lesions need to be
distinguished from hyperplastic polyps or
mucosal hyperplasia. Pedunculated
hyperplastic polyps of the type seen in
the colon are unusual in the appendix,
but diffuse hyperplasia is relatively com-
mon {2184}. The diagnosis of hyperplas-
tic polyp/diffuse hyperplasia should not
be made if there are cytological abnor-
malities in the epithelial cells; if any are
present, then the diagnosis of adenoma
should be considered. The presence of
villous structures is also a pointer towards
adenoma.
As they grow, adenomas of the appendix
typically become cystic, and the lining
epithelium becomes undulating rather
than villous. Such lesions may produce a
mucocoele and be given the descriptive
appellation of cystadenoma. 

Genetic susceptibility 
Familial adenomatous polyposis coli
(FAP)
A review of 71 000 appendix specimens
revealed 33 benign and 6 malignant
appendiceal tumours in patients with
familial polyposis coli {324}. Several
cases of adenocarcinoma of the appen-
dix have been reported in FAP patients,
including a patient with appendiceal

adenocarcinoma as the presenting fea-
ture {1464}.

Hereditary non-polyposis colorectal can-
cer (HNPCC)
This familial cancer syndrome confers
increased susceptibility to proximal
colon cancer {1936}, but it is not yet clear
whether there is also an increased risk of
appendiceal neoplasms.

Other polyposis syndromes
It is difficult to establish accurately the
risk of genetic susceptibility to tumours of
the appendix in Peutz-Jeghers and juve-
nile polyposis syndrome on account of
the rarity of these conditions. Intussus-
ception with an ‘inside-out’ appendix in
Peutz-Jeghers syndrome has been
reported, caused by a hamartomatous
polyp of the appendix or an appendiceal

polyp with villous adenomatous changes
and focal carcinoma in situ {1243}.

Genetics
Limited data are available on molecular
genetic alterations in appendiceal
tumours, and these data indicate similar-
ities to those in colorectal tumours. KRAS
mutations have been identified in
approximately 70% of appendiceal muci-
nous adenomas, mostly in codon 12 and
a few in codon 13 {1871}. In addition,
KRAS mutation has been identified in an
appendix cystadenoma associated with
a long history of ulcerative colitis {1123}.
Tumour suppressor gene allelic imbal-
ances have been found in about half of
appendiceal mucinous adenomas with
loss of heterozygosity (LOH) at several
chromosomal loci, including 5q22, 6q,
17p13, and 18q21. LOH was most fre-

Fig. 5.06 Serrated adenoma of appendix. Fig. 5.07 Serrated adenoma (left) and tubulovillous
adenoma (right).

Fig. 5.09 Hyperplastic polyp of appendix. Cytological abnormalities of intraepithelial neoplasia are absent.

Fig. 5.08 Adenoma with undulating morphology. 
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quent at the 5q locus linked to the APC
tumour suppressor gene which in the
colorectum is strongly associated with
transition to adenoma {1871}. In cases of
pseudomyxoma peritonei (well differenti-
ated mucinous adenocarcinoma), LOH
at one or two polymorphic microsatellite
loci was seen in approximately half of the
cases and was considered an indication
of monoclonality.

Prognosis and predictive factors
SEER data showed the 5-year survival
rates for localized adenocarcinoma to be
95%, compared with a 5-year survival of
80% for mucinous or cystadenocarcino-
ma. When distant metastases were pres-
ent, the 5-year survival rates were 0%
and 51% respectively {1928}. This
reflects the low aggressive potential of
mucinous tumours that spread to the
peritoneum {1769}.
Features that have been associated with
a poor prognosis in appendiceal adeno-
carcinoma include advanced stage,

high-grade, and nonmucinous histology
{345, 1365, 1769}. The spread of mucus
beyond the right lower quadrant of the
abdomen (whether or not cells are iden-
tified within it) is an independent prog-
nostic variable, as is the presence of
neoplastic cells outside the visceral peri-
toneum of the appendix {250}. When
pseudomyxoma peritonei is present,
abdominal distension, weight loss, high
histological grade, and morphological

evidence of invasion of underlying struc-
tures have been found to be poor prog-
nostic factors, whereas complete exci-
sion of tumour is associated with pro-
longed disease-free survival {346, 1612,
612}.
Cytological examination of aspirated
mucus and DNA flow cytometry are
unhelpful in predicting prognosis {612,
707}.

Diagnosis Criteria Significance

Adenoma Tumour confined to appendiceal mucosa
(Cystadenoma) and

No histological evidence of invasion

Adenocarcinoma Histological evidence of mural invasion
(Cystadenocarcinoma) or

Presence of metastases,
including spread to peritoneal cavity

Table 5.01
Terminology of epithelial neoplasms of the appendix.

Does not have the capacitiy to
metastasize and can be cured by
complete local excision.

Can spread beyond the appendix
with peritoneal, lymph node or dis-
tant metastases.
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Definition
Tumours with endocrine differentiation
arising in the appendix.

Epidemiology
Incidence and time trends
Carcinoids account for 50-77% of all
appendiceal neoplasms {1252, 1131}.
Their incidence rate is 0.075 new cases
per 100,000 population per year and
appears to have been decreasing in the
time period 1950-1991 {1251}. Approx-
imately 19% of all carcinoids are located
in the appendix. 

Age and sex distribution
The mean age at presentation is 32-43
years (range, 6 to 80 years) {1251, 1252,
1607}. Tubular carcinoids occur at a sig-
nificantly younger age than goblet cell
carcinoids (average, 29 versus 53 years)
{209}.
Appendiceal carcinoids occur more fre-
quently in females than in males {1251}.
This could reflect the greater number of
incidental appendicectomies performed
in women {1252} but in the SEER data-
base, the frequency of non-carcinoid
appendiceal tumours is similar among
males and females, suggesting that the
higher rate of appendiceal carcinoids in
women may not be due solely to higher
rates of appendicectomy {1251}.
Furthermore, the prevalence of girls
among children with appendiceal carci-
noids can not be explained by differ-
ences in appendicectomy rates {866A,
1255}.

Clinical features
The majority of appendiceal endocrine
tumours are found incidentally in appen-
dicectomy specimens; the majority of
these are asymptomatic and located in
the distal end of the appendix. In a small
number of cases, carcinoids involving
the remaining portions of the appendix
may obstruct the lumen and produce
appendicitis {2059, 209}.
Carcinoid syndrome caused by an
appendiceal carcinoid is extremely rare
and almost always related to widespread

metastases, usually to the liver and
retroperitoneum {1252, 1927}.

Macroscopy
Appendiceal EC-cell carcinoids are firm,
greyish-white (yellow after fixation), and
fairly well circumscribed, but not encap-
sulated, and measure usually less than 
1 cm in diameter {1252}. Tumours > 2 cm
are rare; most are located at the tip of the
appendix {1254}. Goblet-cell carcinoids
and mixed endocrine-exocrine carcino-

mas of the appendix may be found in any
portion of the appendix and appear as
an area of whitish, sometimes mucoid
induration without dilatation of the lumen.
They range in size from 0.5 to 2.5 cm
{442}.
Because of their diffusely infiltrative
nature, goblet cell carcinoids tend not to
form distinct tumours and their size gen-
erally cannot be assessed accurately. In
a series of 33 cases {209} only two were
suspected grossly; 11 involved the tip
and 22 were circumferential.

Histopathology
Carcinoid (well differentiated endocrine
neoplasm)
Most endocrine tumours of the appendix
are serotonin-producing enterochromaf-
fin (EC)-cell carcinoids, while only a
minority are glucagon-like peptide and
PP/PYY-producing L-cell carcinoids and
mixed endocrine-exocrine carcinomas.
They are classifiied according to the
WHO histological classification of
endocrine tumours {1784}. 

C. Capella
E. Solcia
L.H. Sobin
R. Arnold

Endocrine tumours of the appendix

Fig. 5.11 Carcinoid tumour of appendix with typical
yellow colouration.

Fig. 5.10 A, B EC-cell carcinoid tumour.

BA
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EC-cell, serotonin-producing carcinoid 
Argentaffin EC-cells, producing both
serotonin and substance P, are arranged
in rounded solid nests with some periph-
eral palisading (type A structure accord-
ing to Soga and Tazawa {1775}). Occa-
sionally, there may also be glandular for-
mations (type C structures), forming a
mixed (A+C) pattern. Most tumours dis-
play muscular and lymphatic invasion or
perineural involvement; two thirds of the
cases  invade the peritoneum, possibly
through endolymphatic spread {1252}.
Despite these signs of apparent aggres-
siveness appendiceal carcinoids infre-
quently produce lymph node or distant
metastases, in contrast to ileal carci-
noids.
No relevant histologic, cytological, or
cytochemical differences have been
detected between ileal and appendiceal
carcinoids, despite their very different
clinical behaviour, with the exception of
the presence of S100-positive sustentac-
ular cells surrounding tumour nests in
appendiceal lesions. In this respect, EC-
cell appendiceal carcinoids resemble
subepithelial neuroendocrine complexes
rather than intraepithelial endocrine cells

{1115, 586, 1182}. In contrast, sustentac-
ular cells are lacking in ileal and colonic
EC-cell tumours, which develop from EC-
cells of the mucosal crypts {1115, 1291}.

L-cell, glucagon-like peptide 
and PP/PYY-producing carcinoid
These are much less common. L-cell
tumours are non-argentaffin, producing
glucagon-like peptides (GLP-1, GLP-2,
and the enteroglucagons glicentin and
oxyntomodulin) and PP/PYY. They feature
a characteristic tubular or trabecular pat-
tern (type B pattern according to Soga
and Tazawa {1775, 820, 1724, 1783}).
These tumours generally measure only 2
to 3 mm and are the appendiceal coun-
terpart of L-cell tumours that are most fre-
quent in the rectum. 

Mixed endocrine-exocrine neoplasms
This term is used for certain tumours of
the appendix that show features of both
glandular and endocrine differentiation,
i.e. goblet cell carcinoid, tubular carci-
noid and mixed carcinoid-adenocarcino-
mas {2059, 1254}. 
Goblet-cell carcinoid.  This tumour is
characterized by a predominant submu-
cosal growth. It typically invades through
the appendiceal wall in a concentric
manner that does not produce a well-
defined tumour {209}. The mucosa is
characteristically spared, with the excep-
tion of areas of connection of tumour
nests with the base of the crypts. The
tumour is composed of small, rounded
nests of signet-ring-like cells resembling
normal intestinal goblet cells, except for
nuclear compression. Lumens are infre-
quently observed. Lysozyme-positive
Paneth cells as well as foci resembling

Brunner glands may be present {2059,
790}. Mucin stains are intensely positive
within goblet cells and extracellular
mucin pools {790}. Argentaffin and argy-
rophil cells, sparse or forming small
nests, are identified in 50% and 88% of
cases, respectively {2059}. 
Immunohistochemically, the endocrine
cell component is positive for chromo-
granin A, serotonin, enteroglucagon,
somatostatin, and/or PP {790, 725}. The
goblet cells express CEA. On ultrastruc-
tural examination, both dense core
endocrine granules and mucin droplets
are found {442, 725}. Both elements are
occasionally present within the cyto-
plasm of the same cell {442, 790}. 
Tubular carcinoid.  This tumour is often
misinterpreted as a metastatic adenocar-
cinoma, because it does not resemble
the typical carcinoid and shows little con-
tact with the mucosa. It is composed of
small, discrete tubules, some with inspis-
sated mucin in their lumen. Short trabec-
ular structures are frequent, but solid
nests are generally absent. In sparse
cells or in small groups of tumour cells,
the argentaffin reaction is positive in 75%

Fig. 5.12 Carcinoid tumour infiltrating mesoappendix.

Fig. 5.14 EC-cell carcinoid tumour. A Chromogranin B. B S-100 immunohistochemistry demonstrating sustentacular cells.

BA

Fig. 5.13 Small cell carcinoma arising in an appen-
diceal tubulovillous adenoma.
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