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Endoscopy in Inﬂammatory Bowel Disease: Indications,
Surveillance, and Use in Clinical Practice
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Endoscopy plays an integral role in the diagnosis, management, and surveillance of inﬂammatory bowel disease (IBD). Because there is no single pathognomonic
test that establishes the diagnosis of IBD, endoscopy is
useful in establishing the diagnosis, excluding other etiologies, distinguishing Crohn’s disease from ulcerative
colitis, deﬁning the patterns, extent, and activity of mucosal inﬂammation, and obtaining mucosal tissue for
histologic evaluation. In established IBD, endoscopy
helps deﬁne the extent and severity of involvement,
which in turn inﬂuences medical and surgical decisions,
aids in targeting medical therapies, and allows for the
management of IBD-related complications. Furthermore, endoscopy plays a key role in the surveillance of
patients with long-standing colitis who are at increased
risk for dysplasia and the development of colorectal
cancer.

his review will update the role of endoscopy in IBD,
with particular reference to indications, surveillance,
and use in clinical research and practice.

T

Diagnosis of Inflammatory Bowel
Disease by Endoscopy
Ulcerative Colitis
None of the endoscopic features of IBD are specific, and the diagnosis should be based on the combination of clinical, endoscopic, and histologic findings.
However, the characteristic patterns of inflammation in
UC help to differentiate it from that of CD or that of
enteric infections. Endoscopically the inflammatory
changes begin just above the anorectal junction and
spread proximally in a confluent and continuous fashion.
The inflammation might be confined to the rectum
(proctitis) or extend throughout the entire colon (pancolitis), and there is generally a clear demarcation between
involved and normal areas. The earliest endoscopically
visualized changes are erythema and vascular congestion
of the mucosa. As edema becomes more prominent, small
mounds might form, resulting in a fine granular appearance. The mucosa might be friable and bleed with minor

contact. As the inflammation become more severe, ulcerations form, and bleeding might occur spontaneously.
Coalescence of small ulcers might result in large or linear
ulcerations.2 Because of the characteristics of the inflammation in UC, ulcers always occur surrounded by inflamed and abnormal appearing mucosa.
Biopsy specimens should be taken from areas of inflammation as well as from healthy looking mucosa above
the proximal extent of inflammation. A biopsy should be
performed on the rectum because a macroscopically and
microscopically normal rectum theoretically excludes
UC. However, this might not hold true in patients who
have initiated treatment with either topical or systemic
IBD therapies.3 Bernstein et al4 prospectively evaluated
39 patients with treated UC without any features to
suggest CD and found 44% to have endoscopic patchiness, including 13% with rectal sparing. Thirty-three
percent had histologic patchiness, including 15% with
complete rectal sparing. Both endoscopic and histologic
patchiness were seen in 23% of patients, leading the
authors to conclude that in patients with treated UC,
rectal sparing or patchy inflammation does not necessarily imply CD. In addition, patients with distal colitis
might have areas of inflammation in more proximal
regions such as the periappendiceal region of the cecum.5
Matsumoto et al6 compared the clinical course of 23
patients with active distal UC with patchy involvement
at the appendiceal orifice to UC patients without periappendiceal involvement. Although patients with periappendiceal involvement had more histologically active
disease, their endoscopic remission rate at 12 months was
higher (84% vs 40%, P ⬍ .05), suggesting that periappendiceal involvement might indicate more responsive
Abbreviations used in this paper: ANCA, anti-neutrophil cytoplasmic
antibodies; ASCA, anti-Saccharomyces cerevisiae antibodies; ERCP,
endoscopic retrograde cholangiopancreatography; EUS, endoscopic
ultrasonography; LGD, low-grade dysplasia; PSC, primary sclerosing
cholangitis; TTS, through-the-scope.
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disease. The terminal ileum is characteristically not involved in UC. However, in up to as many as 10% of
patients with active pancolitis, “backwash ileitis,” nonspecific inflammatory changes without ulceration can
extend a few centimeters into the terminal ileum.2
Chronic inflammation can result in mucosal atrophy,
with loss of the haustral folds and luminal narrowing
yielding the “microcolonic” appearance. In addition, mucosal atrophy might leave behind pseudopolyps (inflammatory polyps), swollen islands of edematous granulation
tissue that can assume any shape as well as form mucosal
bridges. Pseudopolyps are not specific to UC and can also
be seen in CD. Although they are believed not to have
malignant potential and do not need to be removed,
biopsy or polypectomy should be considered if they are
atypical in appearance, color, or are bleeding. Because of
the potential for intussusception or obstruction, pseudopolyps should also be removed if they are sufficiently
large to compromise the lumen.7
In patients with signs and symptoms of UC, a flexible
sigmoidoscopy with biopsy and a thorough stool analysis
might be sufficient to make the diagnosis. This is particularly true if the scope can be passed beyond the
inflamed segments. There are limited data comparing the
benefits of initial sigmoidoscopy versus initial colonoscopy. Practice surveys8 show that the majority of physicians would proceed with colonoscopy if colitis was
suggestive of CD in the rectosigmoid area (81%) or if UC
extended proximal to the rectosigmoid area (70%). The
study concluded that because the majority of physicians
chose to establish the extent of disease in both CD and
UC at the first endoscopy (index colonoscopy), colonoscopy was more cost-effective. However, when knowledge
of disease distribution was not essential for patient care,
flexible sigmoidoscopy is associated with substantial cost
savings.8 Although colonoscopy is safe in patients with
extensive or severe inflammation, air insufflation should
be minimized, and difficulty advancing the scope in a
tortuous colon should be avoided to minimize the risk of
perforation.9
Crohn’s Disease
CD can be distinguished from UC at endoscopy
by the presence of asymmetrical, heterogeneous patchy
inflammation that can occur anywhere throughout the
gastrointestinal tract. Areas of inflammation typically are
interposed between normal appearing mucosa and are
called “skip” lesions. In the setting of colonic disease, the
rectum is spared of inflammation in up to 50% of
patients. Tiny aphthous erosions are the earliest mucosal
changes seen endoscopically.10 Ulcerations can remain
aphthous and superficial or enlarge, becoming deep in
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appearance. In contrast to UC in which ulcerations occur
within inflamed mucosa, the ulcerations in CD commonly occur on a background with a paucity of inflammation. Although the presence of small ulcerations on
the ileocecal valve or within the terminal ileum in a
symptomatic individual is highly suggestive of CD, incidental ileal ulcers can also be seen in individuals taking
NSAIDs11 as well as those with infections such as yersinia and tuberculosis. Because of the patterns of inflammation, ileocolonoscopy should be standard in any patient with suspected CD.12 As a result of transmural
inflammation, enterocolic (typically ileosigmoid) fistula
tract might be seen during endoscopy, albeit infrequently. In patients with chronic disease colonic or ileal
strictures might be encountered.
Biopsy specimens should be taken from erosions and
ulcerations as well as from normal adjacent areas to
establish the presence of lesions occurring on a background of normal mucosa to demonstrate the histologic
skip phenomenon. Biopsy specimens taken from the
edges of ulcers and aphthous erosions maximize the yield
of identifying granulomas, whereas biopsy specimens
from cobblestoned mucosa infrequently contain granulomas.13 Although the incidence of granulomas has been
demonstrated in 15%–36% of endoscopic biopsy specimens, they seem to be of little clinical significance except
to help confirm the diagnosis.14 Biopsy specimens should
be taken from endoscopically normal rectal mucosa because 13%–37% will display granulomas, which can
further help to exclude UC, especially in those patients
with disease limited to the colon.15
For CD affecting the small bowel, ileocolonoscopy or
enteroscopy (for upper gastrointestinal CD) with histology is the gold standard, but only if the lesions are
within the reach of the scope. The diagnostic approach to
patients with clinical symptoms suggestive of small
bowel CD but without specific abnormalities on standard
upper endoscopy, ileocolonoscopy, or small bowel contrast imaging (small bowel follow-through or computed
tomography) has advanced in recent years. For this subset
of patients in whom there is a high clinical suspicion of
small bowel CD, push enteroscopy has helped to identify
macroscopic and/or microscopic lesions consistent with
CD in 50% of patients undergoing the examination.16
Because of these findings push enteroscopy remains an
important diagnostic tool in the evaluation of patients
with suspected small bowel CD. However, short of intraoperative enteroscopy there remains a long segment of
small bowel that lies beyond our optical reach.
Wireless capsule endoscopy now provides us with a
tool to evaluate patients with suspected small bowel CD
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who have undergone unrevealing endoscopic (enteroscopy and ileocolonoscopy) and radiologic evaluations.
Herrerias et al17 with wireless capsule endoscopy studied
21 patients in whom there was a clinical suspicion of
small bowel CD that could not be confirmed by using
traditional techniques. Nine patients (43%) had lesions
supporting the diagnosis of CD. Furthermore, in 3 of 4
patients (75%) in whom ileoscopy was not technically
possible, capsule endoscopy identified lesions deemed to
be compatible with CD. In 6 of 9 (66%) patients with a
normal ileoscopy, findings suggestive of CD were observed, leading the authors to conclude the capsule identified CD in more proximal parts of the ileum. The most
frequently identified lesions were aphthous erosions, linear and serpiginous ulcers, and fissures located in the
distal ileum.17 Although recent studies show capsule
endoscopy to be a valuable diagnostic tool, some hesitancy must be used in interpreting the findings as conclusive because capsule technology lacks the ability to
obtain histologic confirmation. Although wireless capsule endoscopy is noninvasive, does not require sedation,
and allows study of the entire small bowel, capsule
endoscopy does carry the risk of being retained proximal
to a small bowel stricture, precipitating a small bowel
obstruction. It our current practice to exclude small
bowel strictures with a barium small bowel study before
capsule endoscopy. To date there have been a number of
reports of capsule retention and small bowel obstruction
in patients with CD requiring either endoscopic or surgical intervention.18 Although the experience with capsule endoscopy in IBD is still in its early stages, there
seems to be a definite role in patients in whom there is
a clinical suspicion of small bowel CD, and upper endoscopy, ileoscopy, enteroscopy, and small bowel x-ray or
computed tomographic enterography have been unrevealing or are not technically possible.

Role of Endoscopy in Distinguishing
Inflammatory Bowel Disease From
Other Disorders
Endoscopy with biopsy plays an important adjunct
to the clinical and radiographic findings in distinguishing
IBD from enteric infections, mesenteric ischemia, neoplasia,
diverticulitis, radiation colitis, drug-induced colitis, and
other etiologies. In a prospective study of patients presenting with acute mucoid bloody diarrhea with suspected IBD,
up to one third were found to have an infectious etiology.19
However, complicating this picture is the propensity for
patients with IBD to be superinfected with bacterial pathogens.20 Distinguishing acute self-limited colitis, which
most commonly is due to an infectious etiology, from IBD
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requires a careful clinical evaluation and stool analysis.
Endoscopy with biopsy might be required if stool analysis is
negative and the patient has persistent symptoms. In most
patients a flexible sigmoidoscopy is sufficient; however, if
the history, examination, or imaging studies suggest rightsided colitis, or if CD is suspected, ileocolonoscopy is more
definitive.
The mucosal response to an infectious agent and therefore the endoscopic appearance can vary with the virulence, duration of the infection, status of the host immune system, as well as history of recent antimicrobial
therapy. The endoscopic features common in enteric
infections and uncommon to IBD are the presence of
purulent exudates or pseudomembranes completely or
partially covering the mucosa. The erythema, edema,
granularity, and patchy inflammation of the mucosa seen
in enteric infections can appear indistinguishable from
IBD.19 Histologic examination of mucosal biopsy specimens can be helpful in distinguishing IBD from infectious diseases. Pseudomembranes, viral inclusion bodies,
or amebic trophozoites might help to identify infections,
whereas granulomas might help support a diagnosis of
CD once other infectious processes have been ruled out.21
Cultures of material in which biopsy was performed
might increase the yield over stool cultures in identifying
infectious pathogens.22
Apart from the history, one of the most significant
tools in helping to differentiate IBD from acute selflimited colitis are the chronic histologic changes associated with IBD and not acute self-limited colitis. Features
of chronicity such as distorted crypt architecture, increased cellularity of the lamina propria, a villous surface,
epithelioid granulomas, crypt atrophy, basal lymphoid
aggregates, and basally located isolated giant cells have
been identified as having a high predictive value (87%–
100%) for IBD.23 The absence of any these features in
addition to the absence of Paneth’s cell metaplasia virtually excludes IBD.24 Unfortunately even with these
endoscopic and histologic differences, in some cases it
can be difficult to distinguish enteric infection from
IBD. Table 1 lists the more common infections of the
colon and the endoscopic findings that can mimic CD
and UC.

Endoscopic Differentiation of
Ulcerative Disease and Crohn’s
Disease
The differentiation of CD and UC has important
medical, surgical, and prognostic ramifications. Although ileocolonoscopy can differentiate the characteristic appearances of inflammation of CD and UC in the
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Table 1. Infectious Colitis Pathogens Mimicking IBD
Mimics
Infectious agent
Bacterial pathogens
Salmonella
Shigella
Campylobacter
Escherichia coli
O157:H7
Yersinia
Clostridium
difficile
Klebsiella oxytoca
Tuberculosis
Gonorrhea
Chlamydia
Syphilis
Parasitic pathogens
Schistosomiasis
Amebiasis
Viral pathogens
Herpes simplex
Cytomegalovirus
Fungal pathogens
Candida
Aspergillus
Histoplasmosis

Clinical and/or endoscopic features

UC

CD

Friable mucosa with petechia, might be segmental
Patchy, intense magenta-colored erythema, rectal sparing rare
Abdominal pain worse than endoscopic findings, acute like CD/
chronic like UC
Range from nonbloody diarrhea to fulminant colitis, R⬎L

⫹
⫹
⫹

⫹
⫺
⫹

⫹

⫹⫹

Stool culture or biopsy

Patchy, R⬎L, ileal aphthoid ulcers
Prior antibiotics, pseudomembranes, L⬎R, rectal sparing in 30%

⫹
⫹

⫹⫹
⫹

Stool culture or serology
Stool toxins

Hemorrhagic colitis in association with antibiotics
Transverse/circumferential ulcers, cecal narrowing, no rectal/
perianal lesions
Anal intercourse, proctitis, perianal friability and ulcerations
Anal intercourse, lymphogranuloma venereum, perianal stricture,
abscess, fistula
Anal intercourse, proctitis; perianal vesicles and low rectal
ulcers

⫹
⫺

⫺
⫹⫹

Withdraw antibiotics
Ziehl-Neelsen stain of rectal biopsy

⫹
⫹

⫺
⫺

Culture (rectal swab)
Serology, Frei test

⫹

⫹

Serology, silver stain of rectal
biopsy

⫹

⫺

Stool examination, rectal biopsy

⫹

⫹

Fresh stool for trophozoites,
serology, or rectal biopsy

⫹

⫹

Biopsy

⫹

⫹

Biopsy ulcer edge for viral
inclusion bodies, serology

⫺

⫹

Biopsy evidence of invasion

⫺
⫺

⫹
⫹

Biopsy evidence of invasion
Special stains, culture

Travel, extensive colitis, segmental lesions including large
proliferative polyps
Travel, immigrants, men who have sex with men, acute like UC/
chronic like CD
Anal intercourse, painful proctitis, perianal vesicles, deep ulcers
in lower rectum
Immunocompromised, fulminant R⬎L colitis, discrete punchedout shallow ulcers
Immunocompromised, neutropenic and AIDS, esophageal ⬎
colon
Immunocompromised, neutropenic and AIDS, bleeding ulcers
Immunocompromised, midwestern USA, pulmonary ⬎ GI
symptoms, R⬎L

Diagnostic test

Stool culture
Stool culture
Stool culture

AIDS, acquired immunodeficiency syndrome.
Adapted and reprinted with permission from Farrell and Peppercorn.89

majority of cases, 10% of patients have “indeterminate”
colitis. In a prospective series of more than 350 IBD
patients followed for more than 22 months, index
colonoscopy and biopsy were accurate in distinguishing
UC and CD in 89% of cases, the IBD diagnosis was
revised in 4% of cases, and the diagnosis of indeterminate colitis remained in 7% of patients. Although the
differentiation was more difficult in the presence of severe inflammation, the most useful discriminatory features for CD were the presence of discontinuous inflammation, anal lesions, and cobblestoning. Erosions or
microulcerations occurring within a granular mucosa
were found to be specific for UC.25 A large population
study of 791 patients with IBD found that after 1–2
years of follow-up, 10% of patients were reclassified.
Eighty-eight percent of the patients with UC and 91% of
patients with CD had their initial diagnosis confirmed,
whereas 33% of patients with indeterminate colitis were

reclassified as UC and 17% as CD.26 This study points
out the importance of reevaluation after an initial diagnosis not only in patients with indeterminate colitis, but
also in patients with UC and CD.
In addition to ileocolonoscopy with biopsy, radiology,
and serologic testing (anti-neutrophil cytoplasmic antibodies [ANCA] and anti-Saccharomyces cerevisiae antibodies [ASCA]) some authors have recommended upper
endoscopy in patients with indeterminate colitis with
either targeted or random biopsies to evaluate for granulomas of the upper gastrointestinal tract.27 The utility
of wireless capsule endoscopy has also been studied in a
series of 31 patients with indeterminate colitis, of whom
23 had known antineutrophil cytoplasmic antibody and
ASCA serologies. Capsule studies showed small bowel
findings in 52% of patients. The small bowel findings
were found in equal frequencies in patients with both
UC-like and CD-like serologic patterns.28 This lends
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Figure 1. Spectrum of endoscopic findings in UC.35

further support that the diagnosis of CD or UC cannot be
made with a single test, but it requires the integration of
the clinical, serologic, endoscopic, histologic, and radiographic information. Endoscopic ultrasonography (EUS)
has been used in small series to differentiate CD from UC
on the basis of the transmural nature of CD; however, its
role has remained limited.29 As targeted cytokine therapies diverge in the treatment of CD and UC, new
diagnostic technologies will need to be developed to
better classify indeterminate colitis.

Endoscopic Assessment of Extent
and Severity of Disease
Ulcerative Colitis
Localization of disease aids in determining prognosis and appropriateness of medical therapies, helps to
stratify risk of colon cancer, and can help decision making in those undergoing surgical therapy. Colonoscopy
with mucosal biopsy is significantly more sensitive than
barium contrast studies in defining the extent of disease.30 However, the endoscopic appearance alone tends
to underestimate the extent when compared to histologic
involvement.31 A recent study comparing chromoendoscopy to conventional colonoscopy in chronic UC found a
significantly better correlation between chromoendoscopy and extent of disease defined by histology (89%) as
compared to conventional colonoscopy (52%). Conventional colonoscopy underestimated extent of disease by
16 cm compared to 2 cm by chromoendoscopy when
compared to histology.32 Consequently, biopsy specimens should be taken from beyond the most proximal
extent of endoscopic inflammation by using the histologic involvement to define the proximal extent of disease. In clinical practice, identifying patients with disease limited to the rectum or left colon allows for
targeted topical therapies in the form of medicated suppositories or enemas, whereas patients with more extensive disease might be better served with oral or combination therapy.
The extent of mucosal involvement in IBD is not
static but can regress or progress over time. Studies have

identified that up to one third of patients initially diagnosed with disease limited to the rectum will have
proximal extension.33 In a large series of UC patients the
probability for further progression of proctosigmoiditis,
evaluated by sigmoidoscopy and radiology, was 53%
after 25 years.34 Because the risk of developing colorectal
cancer relates to the extent of mucosal involvement,
periodic restaging of extent of disease is important in
patients with long-standing colitis.
Although the role of direct endoscopic assessment in
patients with mild to moderate symptoms remains controversial, endoscopy plays an important role in patients
with severe clinical or steroid refractory disease. Flexible
sigmoidoscopy with limited insufflation is sufficient in
most patients because the most severe disease is typically
encountered distally. Several UC studies have shown that
the endoscopic severity correlates with severity of symptoms and can predict the need for intensive medical or
surgical therapy. Numerous assessment scores have been
developed, but many are complex and time-consuming,
and their use is limited to clinical trials. In clinical
practice discriminating the endoscopic severity of disease
along a spectrum (inactive, mild, moderate, and severe
disease) is usually sufficient to make decisions regarding
medical management. Patients with inactive disease
might have a relatively normal appearing mucosa with a
distorted vascular pattern but without friability. Mild
disease might appear edematous and granular with distortion of the vascular markings. Moderate endoscopic
disease is defined by the presence of a coarse granular
appearance with erosions and friability of the mucosa
that might bleed with endoscopic pressure. Severe disease might display gross ulcerations as well as areas that
bleed spontaneously.35 Figure 1 depicts the spectrum of
the endoscopic findings in UC.
The presence of severe, deep colonic ulcerations down
to the level of the muscularis mucosa has been associated
with a disease that is refractory to medical therapy with
an increased rate of complications including spontaneous
perforation.36 Carbonnel et al9 evaluated 85 consecutive
UC patients with severe clinical symptoms by using
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colonoscopy and demonstrated that 93% of patients with
extensive deep colonic ulcerations went on to require
colectomy. Similarly, in patients with initial moderate
endoscopic disease who went on to require surgical therapy, a repeat preoperative colonoscopy revealed severe
disease with deep ulcerations into the muscle layer in 5
of 6 (83%) of patients. Conversely, in a study of 34 UC
patients with severe clinical symptoms but a lack of
severe colonoscopic features, prolonged medical therapy
allowed avoidance of colectomy in more than 50% of the
patients.37 Because of the strong association with medical treatment failure, early escalation of medical therapy
or even early surgical intervention should be considered
in patients with severe deep ulcerations reaching the
muscularis layer.7
Crohn’s Disease
The utility of assessing the extent and severity of
endoscopic disease in CD has remained problematic. This is
largely due to interobserver variability, inability to completely visualize all involved mucosa, and because of a poor
correlation between the mucosal findings and the clinical
features in a disease characterized by transmural inflammation. In the late 1980s the GETAID group prospectively
studied 142 patients with active CD and developed a quantitative endoscopic index of severity (CDEIS) by dividing
the bowel into 5 segments (rectum, sigmoid and left colon,
transverse colon, right colon, and ileum) and generating a
numeric score based on surface involvement by disease and
the presence of deep or superficial ulcerations. They found
no correlation between the endoscopic extent or severity and
the clinical severity as measured by the Crohn’s disease
activity index (CDAI). Similarly the GETAID endoscopic
score was not able to predict which patients would be
responsive or resistant to corticosteroid treatment.38

Endoscopic Assessment of
Response and Prediction of
Relapse
Ulcerative Colitis
Drug-induced clinical remission in active UC is
associated with endoscopic and histologic remission in approximately 70% and 50% of patients, respectively. The
endoscopic response often lags behind clinical response to
therapy, and histologic abnormalities often persist longer.
Early studies by Wright and Truelove39 demonstrated that
40% of patients who reached endoscopic remission after
treatment remained symptom free during a 1-year follow-up compared with 18% if the endoscopic lesions remained. Riley et al40 found that in patients with quiescent
UC, histologic evidence of an acute inflammatory cell in-
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filtrate, crypt abscess, or mucin depletion conferred a 2- to
3-fold increase in the relapse rate. The presence of a chronic
inflammatory cell infiltrate or crypt architectural irregularities bore no relation to the frequency of relapse. Bitton et
al41 prospectively followed 74 patients with UC in clinical
and endoscopic remission for 1 year and found that although there were no specific endoscopic features in quiescent disease that helped predict relapse, a basal plasmacytosis on rectal biopsy was an independent predictor of earlier
relapse. Although there are no clinical guidelines on when
or how often to repeat the endoscopic evaluation in patients
with improved or quiescent UC, in selected UC patients
these features could be important parameters to monitor
when determining medical management.
Crohn’s Disease
Few medical trials in CD have used endoscopic or
histologic improvement as an end point for clinical success. This largely reflects the discord between clinical
symptoms and endoscopic lesions as well as the poor
correlation between steroid-induced clinical remission
and mucosal healing. A second study by the GETAID
group42 prospectively assessed the value of colonoscopic
monitoring in 136 CD patients who achieved clinical
remission with prednisolone. Although there was significant overall endoscopic improvement, only 27% of these
patients were in endoscopic remission. Those not in
endoscopic remission were randomly assigned to either
prednisolone tapering or prolongation of therapy for an
additional 5 weeks. The extra course of prednisolone
significantly improved the endoscopic score, with 30%
achieving endoscopic remission; however, the 2 groups
(prednisolone taper and 5 additional weeks of prednisolone) had identical subsequent courses in ability to
wean off prednisolone (82% and 80%, respectively) and
in the rate of clinical relapse rate at 18 months (69% and
70%, respectively). These results suggest that persistent
endoscopic lesions in patients with CD who achieve
corticosteroid-induced clinical remission are not predictive of early relapse, and endoscopic monitoring of patients with CD receiving corticosteroids is not of benefit.
By contrast, preliminary studies have suggested that
endoscopic monitoring might have a role in CD patients
treated with biologic or long-term immunomodulator
agents. In addition to clinical improvement, infliximab
therapy has also resulted in significant endoscopic healing and disappearance of histologic inflammatory infiltrates.43 A subgroup analysis of the 54-week ACCENT-1
study demonstrated that when significant mucosal healing is achieved with infliximab, the time to relapse is
significantly prolonged. Nine patients who had complete
disappearance of ulcers remained in remission for a me-
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dian of 20 weeks (range, 14 –78 weeks), 6 patients who
had significant but incomplete endoscopic healing maintained remission for a median of 19 weeks (range, 17–50
weeks), whereas all 4 patients who were in clinical remission but had no significant endoscopic healing had a
clinical relapse after a median of 4 weeks (range, 0 – 8
weeks). The authors concluded that endoscopic appearance in CD might be a better predictor of the future
clinical course than the Crohn’s disease activity index,
and that endoscopic healing might prove to be a better
treatment goal.44

Endoscopic Assessment of
Pouchitis or Postoperative Crohn’s
Disease Recurrence
Ulcerative Colitis
Endoscopy is an important modality in helping to
establish the diagnosis of pouchitis in patients with
ileoanal pouches or ileal reservoirs after surgical resection. Pouchitis is a heterogeneous disorder, and multiple
studies have shown that the endoscopic appearance or
clinical symptoms alone are poor predictors of pouchitis.
Minor endoscopic abnormalities might be present in
asymptomatic patients, often some localized perisuture
ulcerations, whereas patients with increased stool frequency, urgency, and abdominal pain might have no
endoscopic abnormalities. The diagnosis is now standardized on the basis of the Pouchitis Disease Activity
Index (PDAI),45 which incorporates clinical, endoscopic,
and histologic features to help differentiate pouchitis
from cuffitis, irritable pouch syndromes, and other disorders. The endoscopic features, when present, that are
suggestive of pouchitis might appear similar to those of
active UC, with a diffusely erythematous, friable, granular mucosa with loss of vascular markings. Ulcerations
might be superficial, deep, or irregular. The ileal mucosa
proximal to the pouch should be normal, and severe
inflammation or extensive ulceration extending well
above the pouch should suggest an alternative diagnosis
such as CD, ischemia, or infection. Evaluation of the
ileoanal pouch should be performed with a gastroscope or
sigmoidoscope rather than a colonoscope, because the
former facilitate easier maneuverability because of their
smaller size and greater tip deflection.
Crohn’s Disease
Endoscopy plays an important role in evaluating
for postoperative recurrence in CD patients who have
undergone prior bowel resections. Although perioperative endoscopy has not been shown to change management and mild disease at the anastomosis at the time of
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surgery does not seem to influence CD recurrence,46 the
postoperative endoscopic evaluation can help to predict
future relapse. Rutgeerts et al47 performed ileocolonoscopy in 89 CD patients after undergoing ileocolonic
resection. Although 20% of the patients were asymptomatic, endoscopy revealed recurrence of the neoterminal ileum in about 70% of patients within 1 year. Most
significantly, the future course of the disease could be
predicted by the extent and severity of the early postoperative ileal lesions. On the basis of these findings, some
authors recommend postoperative ileocolonoscopy at 6 to
12 months after resection to identify patients at high risk
of relapse who might benefit from prophylactic therapy.
In clinical practice, many CD patients receive postoperative prophylactic therapy (mesalamine, mercaptopurine,
azathioprine), and therefore in these patients routine
postoperative endoscopic surveillance is often not indicated.
For patients who have undergone diversion and colostomy procedures, the distal bypassed colon might develop mucosal inflammatory changes termed diversion
colitis. The endoscopic findings of friability, ulceration,
and exudation are common. Rarely are the histologic
findings similar to those of CD, and in only a small
subset of patients does the colitis represent a recurrence
of their disease. The majority of patients with diversion
colitis will have normalization after reanastomosis.48
For patients who have either a colostomy or ileostomy,
direct mucosal visualization can define recurrent disease
in those with a change in clinical symptoms, ostomy
output, or peristomal ulcerations. For reasons related to
size and maneuverability, the use of the more flexible
gastroscope or sigmoidoscope should be considered when
performing procedures through an ostomy.

Specific Indications for Endoscopy
in Inflammatory Bowel Disease
Dysplasia and Colorectal Cancer
Surveillance
Patients with long-standing UC and Crohn’s colitis are at increased risk for developing colorectal cancer,
and despite the lack of randomized controlled clinical
trials, colonoscopic surveillance is widely accepted.49 Despite guidelines there is a tremendous variation in clinical practice. Currently endoscopic surveillance is recommended for patients with extensive UC or Crohn’s colitis
for longer than 8 years or left-sided UC or patchy Crohn’s
colitis for longer than 15 years, IBD patients with a
family history of colorectal cancer, or patients with primary sclerosing cholangitis (PSC). In patients with longstanding colitis who have undergone a subtotal colec-
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Figure 2. Potential strategy for colorectal cancer screening in chronic ulcerative colitis. Reprinted with permission from Farrell and Peppercorn.1

tomy with ileorectal anastomosis, the rectum retains the
same cancer risk and should have periodic endoscopic
surveillance. Early onset of disease and backwash ileitis
might also increase the risk above that of the general
population, whereas patients with CD confined to the
small bowel or patients with ulcerative proctitis appear
to have the same colorectal cancer risk as the general
population. The risk of colorectal cancer has been shown
to be associated with the extent and duration of colonic
inflammation. Recent studies, in contrast to the past
belief, have suggested that disease severity might also be
a significant risk factor in the development of colorectal
cancer in chronic UC.50
One of the major difficulties in identifying dysplastic
mucosa during colonoscopy arises in that the majority of
changes occur within macroscopically normal tissue. As a
result, the accuracy in predicting dysplasia correlates
with the number of biopsy specimens obtained. It has
been estimated that to exclude dysplasia with a 90%
certainty, 33 biopsy specimens are required, and to increase the accuracy to 95%, nearly twice the number of
biopsy specimens are required.51 Current surveillance
strategies call for annual colonoscopy, avoiding periods of
clinical relapse, with multiple biopsy specimens (4 circumferential) taken at every 10-cm interval, with additional biopsy specimens at sites of strictures or raised

lesions. Figure 2 shows a potential strategy for endoscopic surveillance based on available data and proposed
guidelines. A recent prospective randomized trial showed
that in patients with chronic UC, chromoendoscopy and
mucosal staining with methylene blue allowed for more
targeted biopsies with a significantly higher detection
rate of dysplasia when compared to patients evaluated
with conventional colonoscopy. More specifically, the
detection of high- or low-grade dysplasia (LGD) found in
macroscopically normal tissue was increased by 6-fold
(24 vs 4).32 Although not yet performed routinely at
most centers, chromoendoscopy provides a new method
for the early detection of dysplasia, which might have
important implications in the medical and surgical management of patients with UC.
Colectomy is indicated when a colorectal cancer, highgrade dysplasia (carcinoma in situ), or dysplasia (high or
low grade) is found in a “true” dysplasia-associated lesion
or mass that is a lesion, mass, stricture, or broad-based
tumor that does not resemble an adenoma. However, 2
studies52,53 have suggested that an adenoma-like dysplasia-associated lesion or mass can safely be removed by
polypectomy just as in non-IBD patients. This was true
regardless of the location, either within or outside areas
of documented colitis, provided there is no dysplasia in
the adjacent flat mucosa or on other surveillance biopsies.
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These findings must be tempered with caution in that
these studies reported on a relatively small number of
patients, some with less than a 5-year follow-up. Although polypectomy with rigorous endoscopic surveillance remains a potential strategy, this decision must be
weighed in the context of the patient’s age, extent,
duration, and severity of disease, as well as other colorectal cancer risk factors.
The optimal strategy for managing flat LGD is more
controversial because the predictive value for more advanced
pathology is less clear. An earlier analysis of 10 prospective
studies of dysplasia surveillance showed that 19% of patients with LGD who underwent immediate colectomy had
concurrent carcinoma,54 whereas the 5-year predictive value
of LGD for either cancer or high-grade dysplasia has been
reported to be as high as 54%.55 In a more recent retrospective study in patients with long-standing UC, Ullman
et al56 found that in 46 patients with flat LGD who
underwent immediate colectomy, there was unexpected
high-grade dysplasia or invasive cancer in 4 of 17 (23.5%),
and by actuarial analysis the rate of neoplastic progression
increased to 53% at 5 years. They concluded that flat LGD
confirmed by a second pathologist, even from a single
biopsy specimen, is a powerful predictor of a concurrent
advanced neoplasia, and that immediate colectomy should
be considered. By contrast, Lim et al57 in a 10-year follow
up of UC patients with and without LGD suggested that
previous estimates of the risk of progression to high-grade
dysplasia or cancer in patients with LGD are inflated. The
British group tracked 126 patients who entered a chronic
UC colonoscopic surveillance program before 1990 and who
had intact colons through 2000. Among patients with
10-year follow-up, 29 had LGD and 97 had no dysplasia in
1990. By 2000, 10% of patients with LGD and 4% of
control subjects had developed high-grade dysplasia or colorectal cancer. Kaplan–Meier analysis showed no significant
difference between the LGD and no dysplasia for outcomes
such as death or colectomy. However, review of the original
histologic slides by 5 pathologists showed marked interobserver variation with a consensus diagnosis (3 of 5 pathologists agreeing with diagnosis of LGD) in only 38% of
cases. The authors suggested that a diagnosis of LGD might
not be sufficiently reliable to justify prophylactic colectomy.
It is our practice to discuss the evidence, risks, and benefits
of pursuing colectomy or continuing a surveillance strategy
with our patients. We have all pathology specimens reviewed by a dedicated gastrointestinal pathologist. When
LGD is confirmed, we lean our recommendations toward
what we believe to be the more conservative approach and
advocate for prophylactic curative colectomy. This is especially the case when the clinical course has been that of
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frequent relapses, the patients are young with extensive
disease and have many years of mucosa at risk ahead of
them, or because of factors (compliance, pseudopolyps, etc)
that make surveillance difficult. Ultimately we need more
prospective, long-term studies with rigorous biopsy protocols, expert pathologic review, and careful follow-up to
resolve these issues.
There are no guidelines on whether to survey for dysplasia or cancer in patients with UC who have undergone ileal
pouch–anal anastomosis. Isolated accounts of neoplastic
pouch transformation have suggested the need to perform
routine ileoanal pouch surveillance, but recent reports in
high risk UC patients found the development of pouch
dysplasia to be a rare event.58 A study of 160 patients who
underwent biopsy a total of 222 times with an average
surveillance time of 8.4 years after surgery showed that in
1800 pouch-years of surveillance, only 1 patient had focal
LGD of the pouch, leading the authors to confirm that even
with long-term follow-up of patients with ileoanal pouch,
there is little evidence to support routine surveillance.59
In colonic CD, because of the heterogeneity and distribution of inflammation, the true risk of dysplasia and
colorectal cancer is less well defined. However, large observational experiences have identified rates that parallel those
of UC.60 Surveillance might be more technically difficult in
CD because of strictures, fistulous tracts, or segments that
have been surgically bypassed. In addition, whereas colorectal cancer develops within involved areas of inflammation in
UC, up to 20% of dysplasia in Crohn’s colitis might arise in
colonic segments that were not previously known to be
involved. Although there are no official guidelines, colonoscopic surveillance should be offered to patients with
Crohn’s colitis in a fashion similar to that of UC. There have
also been studies reporting an increased incidence of anorectal carcinoma in patients with long-standing severe anorectal CD. Although unproven, some authors advocate surveillance of selected patients.61 Although a very rare
complication, patients with small bowel CD have an increased risk of small bowel cancers. However, because of the
location, association with a chronic stricture, fistula, or
bypassed segment of bowel, they are typically beyond the
reach of ileocolonoscopy and are therefore not routinely
surveyed endoscopically.

Bleeding
Gastrointestinal bleeding is a common manifestation of IBD; however, acute major hemorrhage is uncommon, accounting for 0%– 6% of hospitalizations for CD and
1.4%– 4.2% for UC.62 The presence of an endoscopically
treatable lesion is uncommon, and endoscopy plays more of
a diagnostic and less of a therapeutic role in the manage-
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ment of these patients. Because of the diffuse nature of UC,
the examination is usually limited to a flexible sigmoidoscopy, which is used to confirm a disease flare rather than to
identify a treatable site. In the setting of massive hemorrhage localization of a precise site in UC is not warranted,
given that a colectomy is the definitive curative procedure.
In CD, colonoscopy can define active disease sites associated
with low-grade bleeding and can localize a focal site of
bleeding that might be treated endoscopically on a rare
occasion. More often endoscopy is helpful in identifying a
segment of diseased bowel that could account for the hemorrhage and plays an important role in localizing the site for
surgical resection.62
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length of less than 8 cm,63 whereas patients with multiple short stenoses might be better served by surgical
strictureplasty. It has been hypothesized that long-acting
steroid injection into strictures after dilation might decrease the need for further intervention, and although not
proven in a controlled trial, an open labeled trial has
shown it to be safe and efficacious when used in adjunct
with dilation in the management of anastomotic CD
strictures.66 In addition, there are limited reports of both
metallic stenting of strictures at ileocolonic anastomosis67 and the use of sphincterotomes to carve out the
stricture as an alternative to surgery.68

Toxic Megacolon
Stricture
Benign stricture can occur as a result of repeated
episodes of inflammation in both UC and CD, although
more typically seen in the latter. In patients with longstanding disease, colonic strictures should be considered
malignant until proven otherwise. Laparotomy should be
considered for suspicious strictures that cannot be fully
evaluated by radiology and endoscopic biopsy. Although
most inflammatory strictures will respond to conservative therapy, obstruction caused by fibrotic strictures is
the precipitating event for surgical intervention in up to
50% of patients with CD. A subset of patients might
benefit from endoscopic therapy, particularly those who
have undergone prior extensive bowel resection. In recent
years there has been an expanding application of therapeutic endoscopy in IBD. Building on the experience of
dilations for ischemic and anastomotic strictures, there
have been an increasing number of reports of successful
dilations of benign strictures in CD. The majority report
dilations by using through-the-scope (TTS) pneumatic
balloons, especially for short strictures (⬍4 cm) at the
ileocolonic anastomosis in patients with CD. The procedure is performed under direct visualization with TTS
balloon dilations up to a diameter of 18 mm in the
majority of cases without complications.63 The duration
of insufflation of the TTS balloons varies from multiple
inflations lasting 15– 60 seconds to single inflations lasting up to 4 minutes. Pain during balloon dilation is
variable but rarely necessitates additional analgesia.
Long-term symptomatic improvement is observed in
41%– 66% of cases.64,65 Ileocolonic anastomoses were
more often successfully dilated, whereas dilations of ileosigmoid and ileorectal anastomoses were associated
with more complications. The risk of major bleeding and
perforation is minimized by avoiding overaggressive or
repeated dilations. The best candidates for TTS endoscopic dilation are those with short strictures with a

Toxic megacolon occurs as a rare complication in
UC and in even a smaller percentage of patients with
Crohn’s colitis. Historically, endoscopy has been an absolute
contraindication. However, because of successful reports of
colonoscopic decompression in Ogilvie’s syndrome, several
authors have attempted similar treatment in IBD patients.
Riedler et al69 undertook colonoscopic decompression as a
preoperative procedure and believed that subsequent colectomy was facilitated, whereas Banez et al70 described its use
in 3 patients with UC and a single patient with CD with
successful colonoscopic placement of a long tube and steroid
“colonoclysis.” The authors stressed that their approach
should not be interpreted as definitive therapy for IBDrelated megacolon, because half of patients with toxic megacolon will require surgery, with the majority occurring on
an emergent basis. Although acknowledging the significant
risk of inducing perforation, colonoscopic decompression
could be considered as a temporizing measure in the very
select patient deemed to be an extremely high surgical risk.

Upper Gastrointestinal and Biliary
Tract Disease
Upper Gastrointestinal Disease
With the exception of the hepatobiliary manifestations, upper gastrointestinal tract lesions in IBD are limited
to CD for the most part. There are no indications for upper
endoscopy in asymptomatic CD patients, unless it is believed to yield information that will change the subsequent
management course. As noted above, an upper endoscopy
with biopsy might be indicated in indeterminate colitis,
when finding granulomas would help to secure the diagnosis of CD. When the proximal gastrointestinal tract is
involved in CD, concomitant lesions are usually present
elsewhere in the ileum or colon. Upper gastrointestinal CD,
defined as disease proximal to the ligament of Treitz, is rare
with a prevalence of 0.5%–13%.71 However, routine upper

January 2005

endoscopy in adults with lower gastrointestinal CD in the
absence of upper gastrointestinal symptoms has not been
widely studied, and this might be an underestimation of the
true prevalence. The endoscopic findings are not specific for
CD, and they must be differentiated from other peptic,
infectious, and inflammatory disorders. Whereas prospective pediatric studies performing upper endoscopy at the
time of the diagnosis of lower gastrointestinal IBD have
shown nonspecific changes in the majority (80%) of patients, definitive histologic evidence (granulomas) occurred
in 12.5% of patients.72
Esophageal involvement has been infrequently reported
in CD.73 Patients with CD with symptoms localizing to the
esophagus, most commonly dysphagia, should undergo upper endoscopy with biopsies. Although there are no specific
endoscopic appearances, aphthoid ulceration, deep and discrete ulcers, strictures, cobblestoning, and mucosal bridging
have been described.74 Gastric CD might cause cobblestoning and thickened folds, aphthoid ulcers, and tubular stenosis of the antrum and pyloric channel. More commonly,
gastric CD is endoscopically visualized as antral or fundic
erythema, edema, or erosions. In a study of 225 patients
with distal small bowel or colonic CD, Schmitz-Moormann
et al75 found erosive or erythematous gastric changes in
49% of patients and a granuloma on biopsy in approximately one third of patients. More recent studies suggested
that systematic upper endoscopy with gastric mucosal biopsy might reveal granulomas, even in absence of endoscopic lesions.27
The first and second portions of the duodenum are the
most frequent locations of upper gastrointestinal tract involvement in CD.76 In a review of 89 patients with symptomatic duodenal CD, 60% were found to have disease that
was contiguous with the stomach. The most frequently
reported endoscopic appearance was of a diminished duodenal distensibility or stenosis, friability with aphthoid or
heterogeneous appearing ulcerations.77 Duodenal lesions
might occasionally fistulize into the biliary tract, small
bowel, or colon. More frequently it is lesions of the distal
small bowel that fistulize into the stomach or duodenum,
and in these cases no intrinsic gastroduodenal CD might be
seen.76,78 Duodenal biopsies display granulomas more frequently than colonic biopsies and have been reported in
48%– 68% of patients.76,77 Gastroduodenal CD infrequently results in gastroduodenal obstruction. Matsui et
al79 reported the safe and successful dilation of 5 patients
with obstructing gastroduodenal CD. Although 60% developed recurrent obstructive symptoms during a mean
follow-up period of 4 years, all of the patients were able to
avoid gastrojejunostomy with repeat dilations.
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Hepatobiliary Tract and Pancreas
Although a variety of hepatobiliary tract lesions
have been described in association with IBD, PSC presents a particular challenge to therapeutic endoscopy.
PSC occurs in approximately 3%–5% of patients with
UC and in a smaller number of patients with CD.80
ERCP has played an important role in displaying the
characteristic cholangiogram appearances of “beads on a
string,” diminished arborization, ectasia, and stenosis.
Magnetic resonance cholangiopancreatography has a sensitivity and diagnostic accuracy comparable to that of
ERCP and in some cases has replaced ERCP for purely
diagnostic purposes.81,82 Nevertheless, ERCP remains
the dominant approach for brushing and cytologic examination to exclude cholangiocarcinoma and to perform
therapeutic interventions. Endoscopic therapy includes
biliary sphincterotomy, balloon extraction of debris and
pigment stones, as well as hydrostatic and pneumatic
balloon dilation of strictures. Nasobiliary drains have
been placed to allow duct lavage with saline, ursodeoxycholic acid, or corticosteroids. Retrospective reviews have
shown that endoscopic therapeutic interventions improve
overall survival in patients with PSC with dominant
strictures.83 An early prospective trial demonstrated that
the endoscopic management of dominant strictures in
PSC with biliary sphincterotomy and balloon dilation
with or without plastic stent placement was associated
with significantly improved levels of bilirubin and fewer
episodes of cholangitis during the 1-year follow-up.84
However, more recent studies have shown that stenting
after balloon dilation of dominant strictures in PSC
patients is associated with more complications including
stent-related cholangitis, and now stenting in this situation is less often performed.85
Pancreatitis is a rare extraintestinal manifestation of
IBD. Chronic pancreatitis associated with UC differs
from that observed in CD by the presence of more
frequent bile duct involvement, weight loss, and pancreatic duct stenosis, possibly giving a pseudotumor pattern.86 Diagnostic ERCP in patients with PSC has shown
changes consistent with chronic pancreatitis in 15%;
however, the association between chronic pancreatitis
and PSC remains uncertain.

Endoscopic Ultrasonography
Ultrasonography has been used in the diagnosis
and management of IBD for years. Recognizing that CD
tends to be transmural and UC is a superficial mucosal
inflammatory process, hopes were raised that EUS would
be effective in discriminating cases of indeterminate
colitis. However, although initial results were promis-
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ing, there have been few conclusive studies, and EUS
plays a limited role in differentiating UC from CD.
Currently the largest role of EUS is in the diagnosis of
suspected perianal fistulas in patients with CD. Recently
a prospective study was performed to determine the
accuracy of EUS in the diagnosis of perianal fistulas.
Thirty-four patients with CD underwent EUS, magnetic
resonance imaging, and an examination under anesthesia.
The accuracy in detecting a fistula was 91% for EUS,
87% for magnetic resonance imaging, and 91% for examination under anesthesia. The authors concluded that
although EUS, magnetic resonance imaging, and examination under anesthesia are all reasonably accurate tests
for determining fistula anatomy, an optimal strategy
would combine any 2 of the 3 methods that produced
100% accuracy rates.87 Higaki et al88 recently demonstrated that catheter probe–assisted endoluminal ultrasonography might predict relapse in UC. In a 1-year
prospective study of 23 UC patients without a recent
relapse (⬎1 month), the rectal wall thickness of the first
to the third layers evaluated by EUS at entry into the
study was found to be significantly larger in those who
relapsed compared to the nonrelapsing group.

Emerging Endoscopic Technology
The future of diagnostic endoscopy lies in the
potential to make clinical decisions in real time and
allow histologic interpretation without removing tissue.
These future technologies might utilize alterations in
cellular size, architecture, or metabolism to detect differences between healthy and disease tissues. Endoscopic
magnification, chromoendoscopy, fluorescence endoscopy, spectroscopy, and optical coherence tomography all
strive to make the “optical biopsy” a reality. These
techniques when refined might facilitate the localization
and detection of subtle mucosal changes associated with
clinical relapse or with early dysplasia in long-standing
colitis that might ultimately alter the natural history of
disease. Future endoscopic therapeutics in IBD might
incorporate the targeted delivery of medical therapies.
Endoscopic treatment of strictures might be improved
through the use of injectable medications, absorbable or
drug eluting stents.

Conclusion
The major indications for endoscopy in IBD are to
establish the diagnosis, differentiate UC from CD, define
the extent and severity of disease activity, as well as
diagnose and manage complications. Therapeutic endoscopy might ultimately play a role in delivering antiinflammatory or biologic agents directly to local areas of
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inflamed bowel, whereas emerging endoscopic technologies might significantly improve our ability to diagnose
and treat premalignant mucosal conditions.
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