American Society For Gastrointestinal Endoscopy

Tissue sampling and analysis

This is one of a series of statements discussing the uti-
lization of gastrointestinal endoscopy in common clini-
cal situations. The Standards of Practice Committee of
the American Society for Gastrointestinal Endoscopy
prepared this text. In preparing this guideline, « MED-
LINE literature search was performed, and additional
references were obtained from the bibliographies of the
identified articles and from recommendations of expert
consultants. When little or no data exist from well-
designed prospective trials, emphasis is given to results
from large series and reports from recognized experts.

Guidelines for the appropriate use of endoscopy are
based on a critical review of the available data and
expert consensus. Controlled clinical studies are needed
to elarify aspects of this statement, and revision may be
necessary as new data appear. Clinical considerations
may justify a course of action at variance from these
recommenduations.

This document replaces the previously published
document “Tissue Sampling and Analysis,” Gastro-
intestinal Endoscopy 1991;37:633-5.

The purpose of this statement is to provide a practi-
cal basis for tissue analysis (biopsy, snare excision,
cytology, and culture) during GI endoscopy.

Histopathologic evaluation is helpful to differentiate
malignant, inflammatory, and infectious processes,
Tissue biopsy specimens are routinely obtained from
any suspicious lesion during endoscopic evaluation,
When the gross endoscopic appearance is normal, his-
tologic analysis may still provide useful information.
Tissue analysis is occasionally performed to document
the outcome of prior endoscopic or medical therapy.
When the gross endoscopic appearance reveals a specif-
ic condition, tissue analysis is unnecessary if therapy
will not be altered. Tissue biopsy should be avoided
when there is an increased potential for hemorrhage
such as in patients with coagulopathies.

TECHNIQUES

Numerous techniques and devices have been designed
to obtain adequate tissue samples. Pinch biopsy is done
with biopsy forceps and is the most commonly used form
of tissue sampling. Multiple biopsies improve the diag-
nostic yield; the size, location, specimen orientation, fixa-
tion, and staining are also important.!2 Pinch biopsy for-
ceps usually obtain mucosal specimens. Occasionally,
jumbo biopsy forceps may also reach the submucosa.
However, these forceps require a biopsy channel of at
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least 3.6 mm and yield 2 o 3 times the surface area but
are not generally deeper specimens.3 Brush cytology may
be a useful adjunct to pinch biopsy and helpful in the
diagnosis of certain malignancies and infections.4 Snare
excision is used for removal of large polyps.5 A combina-
tion of techniques can increase diagnostic accuracy.®
EUS-guided FNA is capable of sampling subepithelial
lesions and those extrinsic to the GI tract such as lymph
nodes and pancreatic masses and is more fully discussed
in the ASGE Status Evaluation Report “Tissue Sampling
During Endosonography.”

ESOPHAGUS

Malignant tumors of the esophagus can be diagnosed
by biopsy alone in 95% of cases, except when obstruction
prevents adequate visualization and biopsy of the lesion.
Eight to 10 biopsy specimens should be obtained.! The
addition of brush cytology may increase the diagnostic
yield.8? The most common inflammatory condition,
reflux esophagitis, ocecurs in patients with GERD.
Endoscopy with tissue analysis is indicated to evaluate
for the presence of Barrett’s esophagus or to rule out
infection or malignancy masquerading as GERD.10
FErosive changes seen on endoscopy correlate well with
histology, but isolated erythema is an unreliable criteri-
on for esophagitis. Conversely, abnormal histology
(inflammatory cell infiltration with polymorphonuclear
cells or eosinophils) may be found by biopsy in patients
with reflux symptoms who have normal-appearing
esophageal mucosa.l®11 Biopsy and cytology specimens
of abnormal-appearing mucosa may be needed to exclude
malignancy, infectious esophagitis, certain autoimmune
disorders, and to detect Barrett’s esophagus.10.12

Barrett’s esophagus is a condition in which the normal
squamous mucosa is replaced by metaplastic specialized
intestinal epithelium and requires endoscopic biopsy for
diagnosis.13 Patients with Barrett’s esophagus are at
increased risk for esophageal adenocarcinoma, and their
identification allows for inclusion in surveillance pro-
grams.14 Histopathology reveals columnar epithelium
without a brush border and is distinguished from gastric
mucosa by the identification of goblet cells, which may be
aided by the use of special stains (alcian blue).15 Severe
ulcerative esophagitis may obscure underlying Barrett’s
mucosa, and inflammation-induced atypia may be con-
fused with dysplasia. In these instances, aggressive med-
ical therapy to heal esophagitis clarifies subsequent
histopathologic interpretation.13,15.16
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Biopsies are also performed to detect dysplasia or
adenocarcinoma. If dysplasia is known or suspected to
be present, then 4-quadrant biopsies at 1- to 2-cm
intervals with additional specimens from any mucosal
abnormalities should be taken.17.18 A 2-cm protocol
missed 50% of cancers in patients with high-grade dys-
plasia, which were detected in a 1l-cm protocol.18
Although large-capacity “jumbo” forceps have been
advocated, a retrospective study found that 4-quadrant
biopsies every 2 cm missed the same proportion of can-
cers when done with large-capacity (4/12, 33%) or stan-
dard-sized (6/16, 38%) forceps.1® The turn-and-suction
technique is advocated, in which the open forceps is
drawn close to the endoscope’s tip, the scope turned
toward the wall, suction applied, the forceps advanced,
closed, and the specimen obtained.17 For patients with
high-grade dysplasia who opt against esophagectomy,
this technique performed at 3- to 6-month intervals
has been reported to accurately detect carcinoma, 96%
of which were confined to the mucosa.17.18

High-resolution magnifying endoscopy and chromoen-
doscopy with methylene blue has been advocated to
increase the detection of short-segment Barrett’s esoph-
agus by directing biopsy location.19-23 Chromoendoscopy
with Lugol’s solution24 and methylene blue?1.25 has been
reported to increase the detection of squamous cell carci-
noma and neoplastic areas within Barrett’s esophagus,
respectively, although the value of methylene blue in the
surveillance of Barrett’s esophagus has been ques-
tioned.26 Analyzing the biopsy specimens with flow
cytometry and DNA analysis may identify patients with
aneuploidy, polyploidy or 17p (p53) loss-of-heterozygosity
and predict an increased cancer risk.27-29

Discrete lesions of the esophagus may be removed by
endoscopic mucosal resection (EMR). This involves a sub-
mucosal injection of saline to raise the lesion followed by
snare-cautery excision.3¢ This technique has been suc-
cessfully used on neoplastic lesions arising in Barrett’s
esophagus and for benign esophageal tumors.31-33

Infectious esophagitis occurs primarily in immuno-
compromised patients such as those on systemic anti-
immune therapy, inhaled steroids, patients with cancer
(especially those on chemotherapy), those with diabetes,
and patients with AIDS.34 The most common infectious
agents are Candida species, Herpes simplex virus (HSV),
and cytomegalovirus (CMV). Fungal esophagitis appears
endoscopically as white plagues over the inflamed
mucosa.33 Brushings and biopsy specimens are obtained,
but brush cytology is more sensitive.28 Viral esophagitis
manifests as ulcers. Specimens should be taken from
both the edge and the center of the ulcer. Histopathology
is usually diagnostic but multiple specimens (up to 10)
may be required in patients with ATDS.37 Viral culture
may help provide a definitive diagnosis but may be less
sensitive than histology for CMV.35.37-39
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STOMACH

Gastric neoplasia can present as an ulcerative, poly-
poid, or submucosal lesion, or as thick gastric folds.
Adequate tissue sampling sometimes requires a combina-
tion of techniques. Pinch biopsy has the highest diagnos-
tic yield for ulcerative or polypoid masses.! Multiple biop-
sy specimens should be obtained from the edge of each
quadrant of an ulcer and from the base.4? Brush cytology
may increase the yield over biopsy alone.4! Biopsy should
be performed on polypoid lesions, and polyps greater than
2 cm should be removed when technically feasible.42
Gastric polypectomy may carry a higher risk of bleeding
than colon polypectomy; therefore, postprocedure acid
suppressive therapy should be considered.43

EMR is used in the stomach to sample thick gastric
folds to exclude malignancy, and for treatment of early
gastric cancer (EGC). Candidate EGC lesions for EMR
are generally less than 20 mm and confined to the
mucosa by EUS or endoscopic criteria. The lesion is lift-
ed from the submucosa by an endoscopic fluid injection,
and the lesion excised by using one of several deseribed
techniques (see Technology Status Evaluation Report—
Endoscopic Mucosal Resection).30

Patients with peptic ulcer disease, gastric mucosa—
associated lymphoid tissue (MALT), lymphoma, and pos-
sibly those at increased risk for developing gastric can-
cer (e.g., family or personal prior history of gastric can-
cer) should all have their Helicobacter pylori status
determined.44-47 Tissue-based tests are performed on
endoscopically obtained forceps biopsies of gastric
mucosa. These include testing the sample for urease
activity (rapid urease test), histologic examination for
typical curved bacilli, and culture.4748 In untreated
patients, biopsy specimens should be obtained from the
lesser curvature of the antrum near the incisura angu-
laris.4? Rapid urease tests (RUT) are inexpensive, high-
ly specific, and can be performed in the endoscopy unit
providing results in 1 hour.#8 Less-than-perfect sensitiv-
ity has lead to recommendations that a second test be
performed if the rapid urease test is negative.50
Specimens submitted for histologic examination should
be assessed for the presence of inflammatory cells and
for typical curved bacilli, the latter of which may require
the use of special stains.48:51.52 The presence of signifi-
cant gastric inflammatory cell infiltration in the absence
of bacteria should prompt additional testing with serol-
ogy, a urea-breath test, or stool antigen testing.51
Bacterial culture allows for determination of antimicro-
bial resistance but lacks sensitivity and is cumbersome
to perform.47 The sensitivity of these tissue-based tests
may be decreased in patients using proton pump
inhibitors or antibiotics, those who have recently been
treated for H pylori (but may have persistent infection),
or in the setting of GI bleeding. In these patients, multi-
ple biopsy specimens from the antrum and corpus
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should be obtained, and a negative RUT should be con-
firmed with an alternative test.53-56 If possible, patients
should be asked to cease taking proton pump inhibitors
for at least 1 week before testing for H pylori.57

SMALL INTESTINE

Biopsy is an essential part of the investigation of
patients with suspected small bowel disease. Peroral
biopsy samples have traditionally been obtained from
the region of the ligament of Treitz. Endoscopic biopsy
is now more commonly used and has the advantage of
being a shorter, more comfortable procedure wherein
multiple directed biopsy specimens can be obtained.58
Pinch biopsies will usually yield tissue adequate for
diagnosis in diffuse mucosal disease if at least 3 biop-
sy specimens are taken from a site distal to the duode-
nal bulb in order to avoid misinterpretation of biopsy
findings related to Brunner’s glands.59 In diseases in
which involvement may be patchy, multiple biopsies
from more distal sites of the small intestine using
longer and smaller-caliber endoscopes may be neces-
sary.60 Biopsy may be useful in establishing the diag-
nosis even in macroscopically normal tissue.61

Small bowel biopsies remain the reference standard
for accurately diagnosing mucosal malabsorption
syndromes. A small bowel biopsy is still considered
necessary to confirm the suspicion of celiac disease,
even in the presence of positive screening blood tests
(e.g., endomysial antibodies or tissue transglutami-
nase). This should be done before treatment is started,
because false-positive blood tests may occur.59,62

Infection of the small bowel may be diagnosed by his-
tologic examination. Giardia lamblia and a number of
other protozoal agents may be associated with inflamma-
tory changes in the small intestinal mucosa, and detec-
tion of the mature adult organism, its trophozoites, or a
component of the life cycle in or on the surface epithelium
may lead to a specific diagnosis. In some patients the mor-
phologic appearance may be similar to eosinophilic gas-
troenteritis, a diagnosis that can only be established after
parasitic disease has been excluded.22.26

Patients with immunodeficiency, including post-
transplantation or HIV infection, may harbor agents
such as Isospora belli, Cryptosporidia, Cyclospora, and
Microsporidia, which may be detected on small intesti-
nal biopsy specimens. Other pathogens detected on a
small bowel biopsy in an immune deficient patient
include CMYV, fungal organisms such as Candida
species and histoplasmosis, and Mycobacterium
avium-intracellulare complex.22 It may be useful to use
a large cup jumbo forceps rather than a conventional
biopsy forceps if two biopsy specimens are to be taken
in sequence before withdrawing the biopsy forceps
(Double-bite technique). It is also advisable to use a
needle to transfer the biopsy out of the forceps to the
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fixative rather than shaking it off in a fixative bottle
because this may alter the surface epithelium and
result in the loss of any adherent exudates.63

Tumors of the duodenum should be evaluated by
endoscopy and biopsy. The choice of forward- or side-
viewing instruments and sampling technique depends
on the location and size of the tumor.

Duodenal, jejeunal, and gastric polyps may occur in
33% to 100% of patients with familial adenomatous
polyposis (FAP).64-69 Gastric polyps in patients with
FAP are most often fundic gland polyps, which have no
malignant potential, but biopsy should be considered
to exclude adenoma. Duodenal polyps are typically
adenomatous and occur primarily in the ampulla or
periampullary region.68 Upper GI polyps may appear
synchronous or metachronous to the identification of
colonic polyps.7® Adenocarcinoma developing from
periampullary adenomas is a well-recognized entity
and is the most common cause of death in patients
with FAP once colorectal cancer is excluded.68-70
Although its efficacy is yet to be established, a surveil-
lance program is advisable.”! There are case reports of
pancreatitis related to endoscopic biopsy of the papil-
la.72,73 Despite this, complications related to endo-
scopic biopsy or removal of duodenal adenomas at a
distance from the papilla appear to be uncommon.”3

COLON

Previous guidelines have outlined the general indica-
tions for colonoscopy and biopsy in patients with colonic
polyps and inflammatory bowel disease.74-76

Visual evidence of a lesion warrants histopathologic
evaluation. If lesions are too numerous for removal,
representative samples should be obtained for analy-
sis. Diminutive polyps found during screening sigmoid-
oscopy should be biopsied; larger polyps should be com-
pletely removed at subsequent colonoscopy. Detection
of adenomas or carcinoma is an indication for complete
examination of the colon. The published reports as to
the significance of hyperplastic polyps detected during
sigmoidoscopy remains conflicted,’7.78 although most
gastroenterologists in the United States do not feel
that these polyps indicate an increased risk of harbor-
ing significant proximal neoplasia.

For the evaluation of colitis, endoscopy and biopsy
may be useful in distinguishing between different
causes of colitis, assisting in the management of
inflammatory bowel disease, and establishing the
extent of bowel involved. Biopsy specimens obtained
during the acute phase of a bloody diarrheal illness
may differentiate acute self-limited colitis from an ini-
tial or recurrent attack of chronic ulcerative colitis or
ischemic colitis.?¥:80 Terminal ileal biopsy may be use-
ful in the diagnosis of Crohn’s disease, infectious ileitis,
and lymphoid nodular hyperplasia.8! Both Crohn’s dis-
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ease and ulcerative colitis are associated with an
increased risk of developing colorectal cancer.82.83
Surveillance colonoscopy looking for dysplasia is rec-
ommended, beginning at 8 years of disease when the
cancer risk starts to increase.83 A longer delay is sug-
gested in patients with left-sided disease only (e.g., 15
years). In patients with pancolitis, 4-quadrant biopsy
specimens taken every 10 cm, with biopsies every 5 cm
in lower 25 cm, is a frequent approach. In cases of left-
sided colitis, specimens should also be taken in the
proximal colon to reassess extent of disease.84-86

The approach to dysplastic lesions in patients with
chronic colitis is evolving. When dysplastic mass lesions
are large, irregular, or associated with strictures,
surgery is required. However, when typical-appearing
adenomas are encountered in a colitic segment they
should be removed and the surrounding mucosa biop-
sied. If the polyp is completely removed and there is no
surrounding dysplasia, then this may be regarded as an
adequately treated sporadic adenoma and endoscopic
surveillance continued.74.86-88

It remains unclear as to the number and location
that biopsy specimens should be taken in assessing a
patient with chronic diarrhea and a grossly normal
colon. Microscopic colitis is diagnosed by compatible
histologic features in a patient with chronic watery
diarrhea whose endoscopic and microbial evaluations
are normal. Biopsy specimens taken during a flexible
sigmoidoscopy may be adequate to diagnose this dis-
ease entity,89-91

SUMMARY

Tissue sampling is useful in differentiating malig-
nant, inflammatory, and infectious processes [C].
Techniques include pinch forceps biopsy, brush cytology,
snare excision, and FNA [B]. For malignant lesions,
maximal yield is attained with 8 to 10 biopsies [A].
Patients with Barrett’s esophagus should undergo sys-
tematic biopsy to evaluate for dysplasia [C]. Patients
with Barrett’s esophagus and high-grade dysplasia
should have 4-quadrant biopsies performed every 1 to 2
cm to detect underlying carcinoma [A, B]. Endoscopic
mucosal resection may be used to remove malignant or
premalignant mucosal lesions [B]. Infectious conditions
require multiple biopsies, and if ulcers are present these
should be obtained from both the center and edge;
brushing and viral culture are adjunctive techniques
[Bl. H pylori infection can be assessed by gastric biopsy
submitted for histologic examination or rapid urease
testing [A]. Biopsy of the incisura angularis gives the
highest yield for H pylori in untreated patients, but
those who have been treated or are taking proton pump
inhibitors or antibiotics should have specimens of the
corpus and fundus taken as well [A]. Gastric polyps
should be extensively sampled or removed when feasible

814 GASTROINTESTINAL ENDOSCOPY

[Cl. Gastric polypectomy may carry a higher risk of
bleeding than colon polypectomy and postprocedure acid
suppressive therapy should be considered [B]. Random
biopsies of the small intestine are indicated in the eval-
uation of diarrheal states, celiac disease, or infections
[C]. Duodenal adenomas may be sporadic or associated
with familial adenomatosis polyposis and should be
sampled or removed when feasible [C]. Colon lesions
should be endoscopically excised (polypectomy, EMR) or
sampled if lesions are too numerous or removal is not
technically feasible [C]. In patients with acute colitis,
biopsy may help establish an etiology [B]. Patients with
longstanding chronic colitis should undergo systematic
surveillance to detect dysplasia, which may indicate an
increased risk of cancer [B]. In patients with diarrhea,
random biopsy of normal-appearing colonic mucosa may
reveal microscopic colitis [B].
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