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Abstract: Cytology of gastro-intestinal (GI) tract lesions can be used successfully to diagnose neoplastic and

non-neoplastic conditions, especially when combined with biopsies. Cytologic evaluation is widely accepted

as a cost-effective method that allows rapid interpretation and triaging of material. Technical advances over

the years have allowed simultaneous visualization of abnormal tissue and procurement of needle aspirates,

brushings and biopsies from mucosal and deeper seated lesions. Successful cytologic examination of the

GI tract is highly dependent on the skill of the endoscopist, specimen preparation, the expertise of the

pathologist, and the recognition of the limitations of cytology. This article reviews the key cytologic features

of important GI tract lesions, differential diagnoses, and pitfalls, and addresses the advantages and limitations

of different collection techniques.
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Introduction

The gastrointestinal tract is a term used to define the series
of tube like structures and accessory organs that are involved
in the process of digestion and absorption of ingested food
and eventual elimination of waste products. Broadly it may
be divided into an upper and lower gastrointestinal tract
and the accessory organs. The upper gastrointestinal tract
comprises the esophagus, stomach and duodenum (first
portion of the small intestine). The lower gastrointestinal
tract comprises the remainder of the small intestine
(jejunum and ileum), large intestine (cecum with attached
vermiform appendix, ascending, transverse, descending and
sigmoid colon, and rectum) and anus. The accessory organs
comprise the liver, gall bladder, pancreas, hepatobiliary and
pancreatic tracts.

Any portion of the gastrointestinal tract may be affected
by malignancy, however curiously the small intestine where
most of the digestion takes place (with the exception of
the region of the ampulla of Vater in the second portion of
the duodenum) is rarely involved. The highest incidence
of malignancy is in the esophagus, stomach and colorectal
regions. In fact esophagogastric and colorectal malignancies
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are amongst the commonest cancers in humans. Numerous
screening protocols have been designed for at risk patients
for esophagogastric lesions, and screening for colorectal
cancer is advocated for all from the age of 50, and earlier if
there are known risk factors (polyposis, inflammatory bowel
disease).

Carcinomas are by far the most common malignancy
of the gastrointestinal tract. With the exception of the
proximal and distal most portions (esophagus and anus),
where squamous cell carcinomas may be common,
most carcinomas are adenocarcinomas. Other common
primary neoplastic lesions include lymphoproliferative,
neuroendocrine and mesenchymal (gastrointestinal stromal)
tumors. The gastrointestinal tract may also be secondarily
involved by direct tumor spread from neighboring organs/
tissues (urinary bladder, prostate, cervix, uterus and ovaries),
as well as metastases from distant sites (melanoma, Merkel
cell tumor). Benign lesions may clinically and radiologically
mimic gastrointestinal malignancy, including hamartomas,
benign ulcers and strictures (as caused by ischemia,
protozoal, bacterial and viral etiologies, inflammatory bowel
disease, diverticulitis), endometriosis (1) and solitary rectal
ulcer syndromes.
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Figure 1 Paraesophageal lymph node aspirate with metastatic

keratinized squamous cell carcinoma (Pap stain, 400x)

In the past only the more proximal and distal portions
of the gastrointestinal tract could be sampled by blind
or direct visualization techniques, without the necessity
of open surgery or external radiologic image guided
methods. Currently most portions of the gastrointestinal
tract may be sampled by upper and lower intestinal
endoscopies with the use of available smaller fiber-optic
tubes, with direct visualization of the lesions, endoscopic
ultrasound guided biopsy methods as well as externally
via various radiologic techniques (ultrasound, CT). The
newer instruments and techniques have made it relatively
easier to collect not only cytologic but also histologic
specimens from most gastrointestinal sites. The cytologic
sample may be an adjunct and complementary to the
main specimen (2).

Cytologic sampling of the gastrointestinal tract is
particularly useful for sampling of large areas of interest
(for example large segment Barrett’s esophagus, ulcerative
colitis) where even with more extensive biopsy sampling
protocols a larger surface area is sampled with cytologic
brushing techniques than the more limited visualized
biopsy sites. Cytologic sampling may be the sole specimen
collected in very narrow areas of the intestinal tract (ducts
and strictures), in subepithelial, submucosal and mural mass
lesions and in endoscopic sampling of extraintestinal tissues
[adjacent organs or regional lymph nodes (Figure I) and
masses] (3,4).

Gastrointestinal malignancy may be suspected on clinical
and serologic (elevated CEA, AFP) grounds and by imaging
techniques (X-ray, ultrasound, computed tomography,
magnetic resonance imaging and barium scans), however
cytohistologic sampling with morphologic evaluation of
lesional tissue is in most instances necessary to provide a
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definitive diagnosis before treatment is initiated.

The pathologist’s primary task is to differentiate lesional
from non-lesional native tissue. Once the lesional tissue
has been identified, reactive and reparative lesions need to
be differentiated from infectious and neoplastic diseases.
The neoplastic lesions then are classified into benign and
malignant entities, with determination of tumor type.
Whenever possible it is also necessary to differentiate
primary from metastatic malignancies, and indicate
possible cells or tissue of origin. This is accomplished
by cytomorphologic criteria and with judicious use of
ancillary studies (special stains, immunohistochemistry,
flow cytometry, molecular analysis), as well as correlation
with clinical, serologic and imaging findings. Cytologic
techniques, depending on the tumor location and type
may be employed for primary diagnosis, prognosis,
and prediction of tumor behavior as well as secondary/
recurrent diagnoses, and may also be used for staging
purposes. Cancer therapies are increasingly directed
toward individual molecular targets; therefore, increasing
the use of ancillary techniques in cytology. FNA material
embedded in formalin-fixed cell blocks can be reliably
used in immunohistochemical studies. In fact, the cell
block technique for immunostaining shows better
results compared with cytospins and smears. However,
if cell block is not feasible, then cytospins or monolayer
preparations may be used (5,6). Liquid based preparations
provide better results for DNA and RNA extraction testing
(7,8). It is important to note that a negative molecular test
does not exclude a diagnosis, especially if strong clinical
and cytomorphologic evidence is present to suggest a
particular diagnosis; other ancillary tests may sometimes
be necessary (9).

The cytomorphologic evaluation of gastrointestinal
malignancies is highly dependent on the availability of
expertise in procuring, processing and evaluating the
cytologic specimens as well as the availability of specialized
equipment. These resources are quite variable in different
parts of the world as well as regionally within each country
and medical institution. Material for cytomorphologic
examination may be obtained by various means, depending
on the location of the tumor and tumor type. Luminal
lesions may be sampled endoscopically with brushings and
lavage techniques. This is particularly useful in narrow,
strictured lesions where access to the tumor by the biopsy
forceps is limited (10,11). These techniques are also useful
for sampling broad surface areas of precancerous lesions
such as Barrett’s esophagus and chronic ulcerative colitis in
which dysplastic and non dysplastic mucosa does not differ
endoscopically. Deeper/submucosal and mural lesions
may be sampled by fine needle aspiration (lymphomas and
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sarcomas). The needle aspiration techniques often require
the additional use of imaging modalities at the time
of sampling (ultrasound or other imaging techniques).
Overall, cytologic techniques are particularly useful for
preoperative diagnosis of gastrointestinal lesions that
may otherwise be inaccessible or pose significant risks
for standard biopsy method complications (bleeding,
perforation, tumor dissemination). Also, cytologic
preparations have a shorter turnaround time and are
potentially cheaper than biopsies.

Cytologic specimens should first be examined at low/
scanning power to assess smear background, overall cellularity,
cellular preservation and architectural arrangements. Next,
high power systematic screening should be performed for the
presence of infectious agents and cytologic abnormalities.
Reporting should include a mention of the specimen
adequacy and sample preservation, and diagnostic language
should be similar to that used for reporting histopathologic
samples, with which clinicians are familiar. Every attempt
should be made to give as definitive a diagnosis as possible.
In cases where a specific diagnosis cannot be rendered, a
differential or broader category should be used and the
reason(s) for doing so should be reported. It is extremely
helpful to discuss the more ambiguous cases with the
responsible clinicians before the final report is rendered.
Cytology is a screening as well as a diagnostic procedure.
The absence of positivity for a malignant process does not
exclude malignancy, as the sensitivity of the procedure is less
than 100%. As always clinical, serologic (in certain cases)
and radiologic correlation is essential with repeat sampling
for suboptimal/inadequate samples or for additional
ancillary testing. Interdisciplinary discussions (as in tumor
boards) should be performed before definitive treatment is
instituted.

Cytologic reporting

Cytologic diagnoses are reported using the conventional
diagnostic nomenclature for nongynecologic cytologic
specimens. The five general diagnostic categories
are unsatisfactory, negative for malignancy, atypical/
indeterminate, suspicious for malignancy, and positive for
malignancy. If clinical and radiologic findings correlate
as either benign or malignant with cytologic findings,
the diagnoses are considered conclusive for benign or
malignant disease. No additional or confirmatory studies
are usually indicated. For lesions in which the clinical,
radiologic, and cytologic diagnoses differ, additional
studies are indicated. Also atypical/indeterminate and
suspicious for malignancy cytologic diagnoses may warrant
further diagnostic studies (12).
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Specimen collection methods
Lavage

Lavage of mucosal lesions with isotonic saline.

Salvage cytology

First endoscopic biopsies of suspicious lesions are
performed. Next the brush, biopsy forceps or the cytology
brush channel of the endoscope is rinsed with a balanced
salt solution. The sample is then centrifuged or filtered to
produce smears and cell blocks.

Brushings

Brushings are obtained via the biopsy channel of the
endoscope with two or three smears made with a rapid
rolling motion of the brush on glass slides. The slides should
be rapidly fixed in 95% ethanol for Papanicolaou staining
or air dried for Romanowsky staining (e.g., Diff-Quik).
Cell block preparations may also be obtained by rinsing the
brush in fixative solution. Advantages of brushing cytology
over biopsy include sampling of larger surface mucosal
areas under direct visualization. It is also useful in obtaining
samples from strictures of the gastrointestinal tract, when
biopsy forceps sampling is not possible. Brush samples have
been shown to be both sensitive and specific in detecting
high grade dysplasia and carcinoma in the gastrointestinal
tract (13). It is recommended that brush cytology should
normally be performed before biopsy, as cumulative results
were significantly better than results obtained by brushing
after biopsy (14).

Direct smears

Imprint cytology from endoscopic biopsy specimens is
particularly useful as an immediate assessment of adequacy
of the biopsy sample and may also be helpful for triaging
purposes. In addition, ancillary testing for example KRAS
mutation detection in colon cancer may also be performed (15).

Transmucosal fine needle aspiration biopsy

Fine needle aspiration is useful in the diagnosis of deeper
submucosal, mural and extrinsic mass lesions via direct
endoscopy or visualization by radiologic means (endoscopic
ultrasonography, ultrasound, CT guided methods). This
method may also be used for preoperative staging as it
permits sampling of adjacent lymph nodes and masses, as
well as more distant metastases (16). The material obtained
is processed for smears and cell block preparations, and can
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Figure 2 Esophagcal squamous mucosa with reactive changes,
consisting of uniform cells with nucleomegaly in a predominantly
cohesive flat sheet (Pap stain, 400x)

provide adequate material for ancillary studies.

Blind abrasive techniques

Balloon-like sampling devices have been used mainly in the
esophagus. Cells are obtained from abrasion of the epithelial
surface by inflation of the device, and then deflation for
removal. Tissue from the balloon surface may be directly
smeared onto glass slides, or rinsed into fixative solutions
for smears and cell block preparations.

Abrasive balloon devices are inexpensive (costing one
sixth that of endoscopy and biopsy), easy to use, and provide
rapid results. They may be used for screening populations
at high risk for esophageal carcinoma in the field by trained
nonphysician medical professionals. There was a significant
rate of detection of early squamous lesions when this
technique was used in China, Iran, and South Africa, where
rates of disease are sufficiently high to render screening
cost effective (17-22). This technique has also recently been
advocated for use in screening patients with long-segment
Barrett’s esophagus in the United States.

Sample procurement and processing

The specimen sample must be processed optimally to
maximize the diagnostic yield of the procedure. Air
dried smears, alcohol fixed smears, and needle rinses in
transport media for cytospin preparations and/or cell
block preparations may be performed. The presence of a
pathologist or cytotechnologist at the time of the procedure
reduces the frequency of nondiagnostic specimens. Chang
and colleagues showed that the presence of a pathologist
in the endoscopy suite to perform immediate assessment
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resulted in an adequate specimen in 100 percent of cases, as
compared with only 71 percent when a pathologist was not
present (22).

The presence of a pathologist at the time of the procedure
also permits appropriate triage of the aspiration material for
ancillary studies, such as cultures, immunohistochemistry,

and flow cytometry studies.

Upper gastrointestinal tract
Esophagus

The normal esophagus is lined by non-keratinized stratified
squamous epithelium. Mucosal injuries, ulceration and
infections evoke reactive and reparative changes which may
be mistaken for dysplasia and carcinoma. Certain infectious
agents have characteristic cytomorphology (yeast and
pseudohyphal forms of Candida species, characteristic viral
inclusions of Herpes simplex and CMYV infections).

Reactive/reparative changes

Cells are present in cohesive two dimensional/flat sheets.
There is uniform nucleomegaly with vesicular chromatin,
nucleoli and smooth thin nuclear borders. Mitotic figures
may be present. There is an inflammatory background
(Figure 2).

Radiation induced changes produce proportionate
cellular and nucleomegaly, multinucleation, cytoplasmic
metachromasia, nuclear and cytoplasmic vacuolation.

Chemotherapy induced changes are similar, but are
more problematic as there is often increase in the nuclear to
cytoplasmic ratio and nuclear irregularity.

The most reliable criteria to differentiate severe reactive
atypia from malignancy are the lack of three dimensional
groupings, cell dishesion, single cells, pleomorphism, coarse
irregular chromatin and thick irregular nuclear membranes.

Squamous carcinoma

Squamous cell carcinoma is the most common esophageal
malignancy in Black males and females in the United States.
Cytologic smears are characterized by isolated tumor
cells with increased nuclear to cytoplasmic ratios, nuclear
hyperchromasia, dense cytoplasm with sharply defined
borders are seen. There is a prominent “dirty” background
tumor diathesis (Figure 3). The differential includes reactive
changes and dysplasia (which lacks the tumor diathesis).
The cytomorphologic features depend on the degree of
differentiation. Some poorly differentiated carcinomas may
be difficult to differentiate from adenocarcinomas without
ancillary stains.
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Figure 3 Esophageal keratinizing squamous cell carcinoma with
single, large cells showing orangeophilic cytoplasm, and coarse

chromatin in a background of tumor diathesis (Pap stain, 400x)

Figure 5 Esophageal adenocarcinoma with clusters of overlapping

cells and single cells displaying delicate cytoplasm, enlarged
irregular nuclei, prominent nucleoli, and necrotic background (Pap
stain, 400x)

Barrett esophagus and dysplasia

Specialized intestinal epithelium with the characteristic
goblet cells can be recognized on brush cytology (Figure 4).
Owing to the inherent advantage of sampling a wider
and circumferential area, brushing procedure is likely
to be more representative and superior than multiple
endoscopic biopsies (23). However, low grade dysplasia
is difficult to differentiate from reactive changes. Adjunct
use of new genetic markers, such as fluorescence in situ
hybridization (FISH), may aid in differentiation (24).
High grade dysplasia resembles adenocarcinoma, but
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Figure 4 Barrett esophagus with glandular epithelium and
characteristic goblet cells (Pap stain, 400x)

lacks the tumor diathesis and cellular dispersion with
discohesive single cells. It is clinically important to grade
dysplasia as the management for high grade dysplasia
differs with either more frequent surveillance intervals or
resection (25,26). Multiple biomarkers, including p16 and
p53 and nuclear DNA content abnormalities, have been
proposed for predicting cancer risk; p53 and p21 protein
accumulation has been found to correlate with increased
grade/severity of dysplasia and risk of progression to
carcinoma (27,28).

Adenocarcinoma

This is the most frequent esophageal malignancy in
Whites males in the United States. Its incidence has risen
in epidemic proportions (more than 350% in the past few
decades) in this population group. Incidence rates have also
increased in Black males, but still remain at much lower
levels. These tumors are mostly located in the mid and
distal third of the esophagus, and are presumed to arise in
the setting of Barrett’s esophagus (Figure 5).

Adenocarcinoma cells are seen as numerous small clusters
and glandular groups with overlapping and loss of polarity.
Loosely cohesive cells and scattered single cells may be
seen in a necrotic background. The cytoplasm is variable in
amount, delicate, finely granular and may show vacuolation.
The tumor cell nuclei are enlarged, pleomorphic, have
irregular nuclear membranes and show prominent nucleoli.
A background of Barrett’s intestinal metaplasia may be
present. The differential includes severe repair, high grade
dysplasia in Barrett’s epithelium and poorly differentiated
squamous cell carcinoma.
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Figure 6 Adenoid cystic carcinoma of the esophagus, showing
characteristic three-dimensional globules surrounded by small

round tumor cells (Pap stain, 400x)

Figure 8 Kaposi sarcoma of the esophagus, displaying bland

slender spindled cells with hyperchromatic nuclei amid a

hemorrhagic background (Pap stain, 200x)

Other neoplasms

Primary neuroendocrine tumors

Mucoepidermoid and adenoid cystic carcinoma (arising
from submucosal mucous glands of esophagus) (Figure 6).
Primary malignant melanoma

Granular cell tumor (endoscopic mass lesion with overlying
atypical squamous hyperplasia may be misinterpreted as
squamous cell carcinoma) (Figure 7).

Lymphoma

Mesenchymal tumors: Kaposi sarcoma (Figure §), stromal,
muscle and neural tumors.
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Figure 7 Granular cell tumor of the esophagus, with numerous

cytoplasmic eosinophilic granules (Pap stain, 400x)

Stomach

Mostly mucus secreting columnar cells are seen in large
cohesive sheets with a honeycomb pattern. The nuclei are
basally situated, and have a fine chromatin pattern. The
background is clean. Parietal, chief and neuroendocrine
cells are rarely seen in brush specimens.

Epithelial repair, infection

Changes may be secondary to gastritis and ulceration.
Morphologic changes are similar to changes described in the
esophagus. Brushings should be taken from the center of the
ulcer and the edges. Helicobacter pylori infection may be
asymptomatic, present with chronic gastritis or ulceration.
H.pylori infection may be a cofactor in the development of
gastric carcinoma and lymphoma. Helicobacter organisms
are short curved or spiral shaped rods that inhabit the
mucus covering the epithelial surface of the gastric mucosa
(Figure 9). The organisms are readily demonstrated by
imprint cytology of gastric biopsy specimens and by brush
cytology; the diagnostic sensitivity is 97% compared with
approximately 76% in biopsies. Imprint cytology should be
performed with care so as to not adversely affect the quality
of the biopsy specimen (29-31).

Gastric dysplasia and adenomas

Gastric dysplasia is associated with atrophic gastritis.
Dysplastic cells are present in flat sheets and show uniform
nucleomegaly. Adenoma cells are seen in three-dimensional
clusters. Dysplasia and adenomas are precursor lesions to
carcinoma, and show similar cytologic features. Low grade
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Figure 9 Gastric brushing showing numerous spiral shaped
Helicobacter bacilli (Pap stain, 400x)

Figure 11 Gastric adenocarcinoma, signet ring type with
crescentic hyperchromatic nuclei and large cytoplasmic mucin

vacuoles (Pap stain, 400x)

dysplasia cannot be reliably differentiated from reactive
changes and should not be diagnosed definitively. High
grade dysplasia is similar to carcinoma but is less cellular,
and lacks tumor diathesis, cell dispersion and marked
pleomorphism.

Adenocarcinoma

Gastric adenocarcinomas are commonly divided into
intestinal and diffuse (signet ring) cell types, and account
for 90-95% of gastric malignancies.

Intestinal type is usually associated with intestinal
metaplasia of the gastric epithelium and resembles typical
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Figure 10 Gastric adenocarcinoma, intestinal type, showing
clustered, overlapping cells with enlarged nuclei and prominent

nucleoli, and cell dishesion (Pap stain, 400x)

esophageal and colorectal carcinomas. There is a necrotic/
inflammatory background, and numerous single malignant
cells are present. Helpful criteria to diagnose well-
differentiated adenocarcinoma include loosely cohesive
three-dimensional groups of cells with loss of polarity and
similar single cells in the background (Figure 10).

The diffuse type tends to be more infiltrative with less
mucosal involvement and a higher rate of false-negative
diagnosis by surface brushing techniques unless ulceration
is present. The background is usually clean and lacks
a tumor diathesis. The specimen is less cellular, with a
majority of single cells. The tumor cells are round and
smaller than intestinal type. Typical signet ring cells with
hyperchromatic, eccentric sharply pointed (crescentic)
nuclei and large cytoplasmic mucin vacuoles are present
(Figure 11). Some signet ring cells may have bland nuclei
and be confused with histiocytes. Signet ring carcinoma
can be very difficult to detect on both cytologic and
histologic specimens. High power examination, attention to
detail and a high degree of suspicion is the best safeguard
against failure to detect this carcinoma. If necessary,
keratin, epithelial membrane antigen (EMA) and mucin
stains are helpful in differentiating the single tumor cells
from histiocytes. Histiocytes will express CD68 and KP-1
antibody.

Endocrine tumor

This is the second most common epithelial tumor of
stomach. Usually presents as polypoid lesions. The tumor
cells are dyshesive and monomorphic, with eccentric,
stippled “salt and pepper” nuclei. Tumor cells have a
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Figure 12 Gastric non-Hodgkin lymphoma, displaying a
monotonous population of dispersed cells with scant cytoplasm
(DQ stain, 400x)

Figure 14 Epithelioid GIST with vacuolated cytoplasm and round

epithelioid nuclei mimicking lymphoma (DQ stain, 400x)

moderate amount of granular cytoplasm, and may have a
spindle cell appearance. Many stripped, bare nuclei may
be present. Composite adenocarcinoma-neuroendocrine
(carcinoid) tumors may occur.

Gastrointestinal endocrine tumors are classified into
three categories: (I) Well-differentiated endocrine tumors;
(I) Well-differentiated endocrine carcinomas; (IIT) Poorly
differentiated endocrine (small cell) carcinoma.

Cytologic atypia, mitotic index, proliferative rate (MIB-1
staining) are important parameters of this classification.

The differential diagnosis includes adenocarcinoma and
lymphoma. Endocrine differentiation can be confirmed
by immunocytochemical stains for chromogranin,
synaptophysin and CD 56. Adenocarcinoma cells will

© Pioneer Bioscience Publishing Company. All rights reserved.

Figure 13 Gastrointestinal stromal tumor (GIST) with delicate
cytoplasm and spindled nuclei (Pap stain, 400x)

be both keratin and EMA positive. Lymphoma cells are
positive for Leukocyte common antigen (LCA/CD45).

Lymphoma

Non-Hodgkin lymphoma is the second most common
malignancy of the stomach. It accounts for around 5% of
gastric malignancies, and its incidence is increasing. The
stomach is the most common site for extranodal non-
Hodgkin lymphomas. They are classified into low grade
and high grade and have specific appearances. Lesions may
be polypoid, fungating, ulcerative or infiltrative.

Cytologically there is a single cell population with
dispersed monotonous cells and scant cytoplasm and many
lymphoglandular bodies (Figure 12). The nuclei have a
lymphoid chromatin character. In cellular specimens the
lymphocytes may appear clumped, resembling epithelial
cell groups. The differential diagnosis may include chronic
inflammation, endocrine tumor and poorly differentiated
carcinoma. Marker studies are required to confirm the
diagnosis.

Gastrointestinal stromal tumor

GI stromal tumors (GIST) arise from the pacemaker cells
of the GI tract, the interstitial cells of Cajal. Predictors
of malignant behavior include tumor size, mitotic activity
and necrosis, and are best evaluated on resected tumor
specimens.

Aspirates show numerous spindle cells with delicate
wispy cytoplasm. Rounded epithelioid cells (Figure 13)
with vacuolated cytoplasm may also be present (Figure 14).
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Figure 15 A. normal duodenal mucosa with flat honeycomb sheets of orderly tall columnar cells (Pap stain, 400x); B. duodenal

adenocarcinoma with disorderly, pleomorphic overlapping nuclei (Pap stain, 400x)

Cells may resemble mesenchymal elements of normal
stomach. CD117 and CD 34, as well as Ki-67 are useful
immunocytochemical markers.

EUS-FNA is highly accurate for diagnosing GISTs
and has a sensitivity of 82%, a specificity of 100%, and
an overall accuracy of 86% (32). It is feasible to perform
molecular analysis CKIT and PDGFRA (platelet derived
growth factor receptor) genes in cytologic material obtained
by EUS-FNA. Recently the use of discovered on GIST-
1 (DOG-1) in cytology cell blocks was more sensitive and
specific than CKIT in the diagnosis of GIST (33). The
detection of specific mutations in cytologic samples allows
the prediction of therapeutic response, enabling greater
efficiency in the use of neoadjuvant therapy (34).

Duodenum

Normal duodenal mucosal cells are tall columnar cells
with basal nuclei and “striated” apical cell borders. They
form large, flat honeycomb sheets with interspersed mucin
secreting goblet cells (Figure 15). The more proximal
portions of the duodenum are evaluated by cytologic
methods. The major pathologic disorders involve the
mucosa, frequently near the ampulla of Vater.

Cytologic techniques including brushings, washings and
aspirates from the terminal common duct, extrahepatic
biliary system and cannulated pancreatic duct are being
increasingly utilized in the diagnosis of periampullary
tumors. These diagnostic techniques provide greater
access to these structures than the larger biopsy forceps
at ERCP. The aspirates should be processed rapidly to
prevent digestion of cells by the high enzyme contents.
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Transporting the specimens on ice and using a refrigerated
centrifuge have been recommended.

Epithelial reparative changes may be seen in inflammatory
disease, calculous disease, with stents and in benign
tumors. Duodenal adenomas are often associated with an
adenocarcinoma. Adenomatous lesions show small sheets and
clusters of elongated columnar cells with granular chromatin
and one or more nucleoli (35). High grade dysplastic change
with nuclear overlapping, loss of polarity, hyperchromatic
coarse clumped chromatin and dishesion may be identified
(Figure 15). Single cells are more frequently seen with
adenocarcinoma in comparison to dysplasia; however, brush
cytology cannot always differentiate between high grade
dysplasia and adenocarcinoma. Therefore cytologic sampling
does not provide any significant improvement over biopsy
diagnosis (36).

Multiple biopsies of diffuse lesions and surgical
resection of the entire well defined lesion is indicated
when a diagnosis of a premalignant lesion of the small
intestine is suspected or rendered on cytologic examination.
Adenocarcinoma, neuroendocrine tumors, lymphoma and
GI stromal tumors may be seen, and have features similar to
lesions in the stomach.

The majority of tumors in the duodenum and periampullary
region are well differentiated adenocarcinomas. The
difficulty of separating these well differentiated tumors from
reactive changes makes the sensitivity of diagnosis relatively
low and false negatives frequent. False negative diagnoses
may also be due to desmoplasia, or poor sampling. False
positive diagnoses are rare in experienced hands (37). The
less common moderate to poorly differentiated tumors do
not pose major diagnostic problems.
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Figure 16 A. colon carcinoma displaying cigar-shaped nuclei in a crowded grouping (Pap stain, 400x ); B. colon carcinoma with prominent

tumor diathesis (Pap stain, 400x)

Lower gastrointestinal tract
Small intestine

The distal duodenum, jejunum and ileum are usually not
sampled by cytologic means.

Large intestine

Cytologic examination of the large intestine is less frequently
used than cytology of the upper GI tract. Cytologic
differentiation of adenomas from well differentiated colonic
adenocarcinomas and reactive/inflammatory changes is
difficult. Therefore cytologic examination is of limited value
in the work-up of the more common colonic lesions.

It may be of use to sample larger areas than tissue biopsy,
assess large polyps, and evaluate patients with numerous
polyps. It is often used as an adjunct to tissue biopsy in
some centers, rendering the highest detection rate for
malignancy. Surveillance cytology brush specimens from
patients with Idiopathic Inflammatory bowel disease in
the nonulcerated inactive phase of the disease may be used
to screen for the presence of high grade dysplasia, which
occurs without a visible colonic lesion. Oral lavage solutions
may be used in the future to screen asymptomatic high-risk
individuals for colonic malignancy (38). Imprint cytology of
the peritoneum overlying a primary colonic tumor has been
proposed as an adjunct to routine histology for more precise
staging of serosal involvement (39).

Colonic adenocarcinomas show discohesive three
dimensional aggregates of tumor cells (Figure 16).
Branching papillary fragments and microacinar areas may
be present. Cell groups show loss of polarity, with crowded
disorderly arrangement. Tumor cells have round, oval
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or cigar shaped nuclei, and many single cells. There is a
prominent “dirty” tumor diathesis.

The cytologic diagnosis of neuroendocrine tumors,
lymphoma and GI stromal tumors are as described for the
stomach and small intestine above.

Anal canal

The incidence of anal HPV related squamous cell
carcinoma is on the rise, especially in HIV positive men
who have sex with men (MSM). Women who are HIV
positive and women with cervical intraepithelial lesions
(CIN) have an increased risk of HPV infections of the
anal canal and anal intraepithelial lesions (AIN). Like
cervical cancer, anal cancer is also associated with precursor
lesions (AIN) detectable on exfoliative cytology. Anal-
rectal cytology screening programs have been developed
in an effort to detect and to eradicate precursor lesions
prior to progression to invasive squamous cell carcinoma
and are recommended for these population groups. Either
conventional or liquid based anal-rectal cytology specimens
are acceptable, but liquid based specimens are preferred, as
apart from better morphologic details, residual liquid can
be used for ancillary studies, such as testing for high-risk
HPV DNA. Anal cytologic specimens may be collected by
health care professionals or by patients using a gloved finger
or by direct scraping/brushing (by means of an endocervical
brush, wooden spatula, moistened cotton or Dacron swabs).

A minimum of 2,000-3,000 nucleated squamous cells
comprise adequate specimens. Some glandular/columnar
cells from the anal transition zone should ideally be present
to indicate that the anorectal transition zone has been
sampled (Figure 17). Many anal squamous dysplasias and
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Figure 17 A. normal anal Pap with intermediate and basal squamous cells and glandular cells (Pap stain, 400x); B. AIN1, showing a

koilocyte with a prominent perinuclear cavity (Pap stain, 400x); C. AIN 3, displaying increased nuclear:cytoplasmic ratios and irregular

hyperchromatic nuclei (Pap stain, 400x)

carcinomas arise in this transition zone. Proper training and
experience in obtaining these specimens yields satisfactory
specimens. The evaluation of anal Pap slides is reported
in a manner similar to that of gynecologic Pap test slides.
Anal intraepithelial neoplasia (AIN) is divided into low
and high grade by criteria similar to those used for cervical
squamous dysplasias. Diagnostic terminology as defined by
the Bethesda System for Reporting Cervical Cytology (TBS
2001) (40) should be used. Cytologic interpretations on anal
specimens do not always correlate with severity of lesions
identified on subsequent biopsy; thus, patients with atypical
squamous cells of undetermined significance (ASC-US) or
worse should be referred for anoscopy (41,42).

Neoplasms

Squamous cell carcinoma (Figures 18, 19)

Basaloid carcinoma (Scant cyanophilic cytoplasm, higher
nuclear to cytoplasmic ratios)

Extramammary Paget’s disease (intraepithelial adenocarcinoma
cells)

Neuroendocrine tumors

Lymphoma

Melanoma

GI stromal tumors

Tumors from adjacent viscera [Prostate (Figure 20), uterus,

ovary]

© Pioneer Bioscience Publishing Company. All rights reserved.

Interpretive pitfalls in gastrointestinal tract
cytology

It is important to be aware of which structures the brush
or needle is passing through in obtaining the cytological
samples, to be aware of differences and avoid potential
pitfalls, because normal tissues as well as lesional tissue
may be sampled. Potential pitfalls are as follows: Lymph
nodes. Contamination of a lymph node FNA by normal
gastrointestinal mucosa is an important diagnostic pitfall.
For example, EUS-FNA of a perigastric lymph node might
produce a specimen containing sheets of normal gastric
mucosa.

EUS-FNA is increasingly being used for the diagnosis
of gastrointestinal stromal tumors (GISTs), and other
spindle cell tumors (for example, leiomyomas), as the
technique permits sampling of deep-seated mural lesions.
Pathologists need to be careful to avoid over-interpreting
normal gastrointestinal smooth muscle as a neoplastic
process. Differentiation of GIST from other primary
spindle cell tumors has important therapeutic implications;
and immunohistochemical (CD117, CD34, smooth muscle
actin, muscle specific actin, S-100 protein) stains are useful
for the differential diagnosis. Finally, the pathologist should
remain aware that some spindle cell neoplasms of the
gastrointestinal tract may be metastatic lesions; spindle cell
melanoma is a classic example of a metastatic lesion that
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Figure 18 Keratinizing squamous cell carcinoma of the anus, with
prominent orangeophilic single cells with hyperchromatic irregular

nuclei in a necrotic background (Pap stain, 400x)

Figure 20 Prostatic adenocarcinoma, displaying glandular clusters

of small monotonous cells with round nuclei, and prominent

nucleoli (Pap stain, 400x)

may be misinterpreted as GIST.

Summary

Interest in gastrointestinal cytology has mirrored
technical advances in this field over the last few
decades. These advances allow the visualization of and
simultaneous brushing of abnormal mucosa, obtaining
needle aspirates and excising mucosal biopsy samples
for pathologic evaluation. The use of EUS-FNA now
helps in the diagnosis of submucosal and deeper seated
lesions, preoperative staging of gastrointestinal tract
malignancies, and determining further management of

© Pioneer Bioscience Publishing Company. All rights reserved.
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Figure 19 Non-keratinizing squamous cell carcinoma of the anus,
with numerous pleomorphic cells and a tumor diathesis (Pap stain,
200)

patients. EUS-FNA has thus revolutionalized the practice
of gastrointestinal medicine and is rapidly becoming the
technique of choice for sampling deep-seated lesions
that were previously accessible only by laparotomy. Such
advances have brought pathologists to the forefront for the
management of gastrointestinal tract lesions.

These newer techniques have also presented challenges
for pathologists. They can be time-consuming and
therefore require an organized endoscopy service with
good communication between endoscopist and pathologist
so that the demands on the pathology laboratory and the
pathologist’s time are minimized. There are also important
issues related to reimbursement. Finally, the interpretations
of GI tract cytology are fraught with pitfalls, most of which
are the result of contamination of the specimen by normal
enteric mucosal elements. Awareness of these pitfalls can
improve diagnostic accuracy and prevent false-positive
diagnoses.

Cytologic evaluation provides rapid interpretation, is
a less invasive technique than open biopsy, and provides a
cost-effective modality for the diagnosis and management
of gastrointestinal lesions. Requisite patient information, on
site evaluation and effective communication are important
to improve diagnostic accuracy.
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