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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic relapsing and remitting inflammatory disorder of
the gastrointestinal tract, and ulcerative colitis (UC) and Crohn disease (CD) are common
phenotypes of IBD. The diagnosis of IBD is based on clinical, laboratory, endoscopic and
radiologic findings. Ileocolonoscopy with biopsy has a pivotal role in the diagnostic evaluation
of patients with suspected IBD. For patients with established IBD, gastrointestinal endoscopy
may be utilized for screening for dysplasia, assessing response to medical therapy, evaluating
symptoms of a disease flare, detecting postoperative recurrence, and treating luminal
strictures.

This topic will focus on the endoscopic features of IBD and distinguishing UC from CD based on
such features. The topic will also discuss endoscopy-related issues that are unique to patients
with IBD. The clinical manifestations, diagnosis and management of UC are discussed
separately:

* (See "Clinical manifestations, diagnosis, and prognosis of ulcerative colitis in adults".)

* (See "Medical management of low-risk adult patients with mild to moderate ulcerative
colitis".)

* (See "Management of moderate to severe ulcerative colitis in adults".)

* (See "Management of the hospitalized adult patient with severe ulcerative colitis".)
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The clinical manifestations, diagnosis, and management of CD are discussed separately:

* (See "Clinical manifestations, diagnosis, and prognosis of Crohn disease in adults".)
* (See "Overview of the medical management of mild (low risk) Crohn disease in adults".)
* (See "Medical management of moderate to severe Crohn disease in adults".)

The role of colonoscopy in cancer surveillance for patients with IBD is discussed separately. (See
"Surveillance and management of dysplasia in patients with inflammatory bowel disease".)

The diagnosis of IBD in children and adolescents is discussed separately. (See "Clinical
presentation and diagnosis of inflammatory bowel disease in children", section on 'Diagnostic
evaluation'.)

ILEOCOLONOSCOPY

Patient selection

Indications — Endoscopic evaluation with ileocolonoscopy (ie, colonoscopy with intubation
and inspection of the terminal ileum) with mucosal biopsy is indicated for patients with
suspected IBD. The goals of endoscopic evaluation are:

* To exclude other causes of colitis

* To establish the diagnosis

* To determine the extent and severity of disease

* To identify complications of IBD (eg, luminal stricture, fistula)

Ileocolonoscopy is also performed for patients with established IBD to monitor disease activity
or to evaluate symptoms of a disease flare. Diarrhea (with or without gross bleeding) and
abdominal pain are commonly reported symptoms in patients with active IBD, and clinical
features of IBD are discussed in more detail separately. (See "Clinical manifestations, diagnosis,
and prognosis of Crohn disease in adults" and "Clinical manifestations, diagnosis, and
prognosis of ulcerative colitis in adults".)

Contraindications — Contraindications to ileocolonoscopy include:

* Hemodynamic instability

* Suspected or known perforated viscus

* Acute diverticulitis

* Suspected or known toxic megacolon (see "Toxic megacolon")
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For patients with suspected severe colitis (ie, evidence of systemic toxicity such as fever,
tachycardia), we do not perform a complete colonoscopy but may perform a more limited
endoscopic exam of the colon (eg, flexible sigmoidoscopy) without a bowel preparation to
assess the severity of mucosal disease. Endoscopic examination to the cecum and terminal
ileum is avoided in patients with severe colitis because of the increased risk of colonic dilation
and perforation [1]. Management of acute severe colitis is discussed separately. (See
"Management of the hospitalized adult patient with severe ulcerative colitis".)

Patient preparation — Most patients with suspected or established IBD can tolerate an oral
lavage (ie, oral consumption of liquid solution for colon cleansing) [2]. However, we do not use
an oral lavage for bowel preparation in patients with severe colitis and typically perform a
limited flexible sigmoidoscopy without bowel preparation when endoscopic evaluation is
indicated. (See "Management of the hospitalized adult patient with severe ulcerative colitis",
section on 'Pretreatment evaluation'.)

We typically use a polyethylene glycol-based solution for bowel preparation for patients with
IBD because they minimize preparation-related mucosal injury. Specific options for bowel
preparation including their administration, safety, and efficacy are discussed separately. (See
"Bowel preparation before colonoscopy in adults".)

Other aspects of patient preparation for colonoscopy (eg, diet, medication adjustments) are

discussed separately. (See "Overview of colonoscopy in adults", section on 'Patient preparation'.

Differentiating ulcerative colitis from Crohn disease — Differentiating between ulcerative
colitis (UC) and Crohn disease (CD) is important because there are implications for prognosis

)

and treatment [3]. In approximately 10 percent of patients with IBD, the distinction between UC

and CD cannot be made; such patients are referred to as having indeterminate colitis (also
termed unclassified IBD). For patients in whom the IBD phenotype is uncertain, the prognosis
may be worse than for those with a confirmed diagnosis of UC (as they may have CD). In
addition, there may be an increased risk of perianal complications and pouch failure for
patients with indeterminate colitis who require surgery, and this is discussed separately. (See
"Surgical management of ulcerative colitis", section on 'Patients with indeterminate colitis'.)

Direct visualization
* Ulcerative colitis - Typical endoscopic features of UC are (  table 1) [4]:

* General mucosal appearance - Mucosal abnormalities include erythema, friability,

ulcerations, and granularity. The granular appearance is manifested by changes in light

reflection during colonoscopy. Instead of reflecting light in large patches, the granular
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mucosa reflects a multitude of small points of light, and this results in an appearance
of "wet sandpaper."

» Pseudopolyps - Pseudopolyps result from chronic mucosal hyperplasia due to repeated
episodes of inflammation and ulceration that has resolved. Thus, they are more often
seen in the setting of mild or no active inflammation. Pseudopolyps (also referred to as
filiform polyps) are more common in patients with UC than CD, but they are not specific
for either form of IBD ( picture 1) [5]. They can range in size from a few millimeters in
diameter to a centimeter or more. They tend to be taller than they are wide. Most
pseudopolyps can be identified based on endoscopic visualization alone because of
their characteristic appearance. However, if the etiology is uncertain, biopsy of the
polyp confirms its inflammatory nature based on histology and excludes other polyp
types (eg, adenomatous polyp). (See "Overview of colon polyps", section on
'Inflammatory polyps'.)

» Extent - For most treatment-naive patients with ulcerative colitis, the endoscopic
appearance of the colon is usually characterized by continuous, circumferential
involvement of the rectal mucosa that extends proximally [3]. The inflammatory
changes begin from the point of origin and gradually transition to normal mucosa
( picture 2). Involvement of the left side of the colon is more common in UC than in
CD.

Some patients with UC who have been treated with topical mesalamine or
glucocorticoids or systemic therapy may have rectal sparing or a patchy distribution of
inflammatory changes [6,7]. In addition, some patients have focal inflammation around
the appendiceal orifice that is not contiguous with disease elsewhere in the colon (also
referred to as a cecal patch) [8].

The severity of the endoscopic appearance of UC has been graded using a variety of
scoring systems. The Mayo score for assessing overall UC disease activity is commonly
used in clinical trials (calculator 1) [9]. Values for the Mayo score range from zero to 12,
with higher scores corresponding with more severe disease. Values for the Mayo
endoscopic subscore range from zero (normal mucosa) to 3 (severe colitis with ulcerations
and spontaneous bleeding).

» Backwash ileitis - Backwash ileitis refers to inflammation in the terminal ileum in
patients with UC. The term "backwash" evolved from a belief that the inflammation
arose from exposure of the ileal mucosa to cecal contents, although its pathogenesis is
not well understood. In a study including 200 patients with UC in whom CD was
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definitively excluded, the prevalence of backwash ileitis based on examination of
ileocolonic resection specimens was 17 percent [10].

Studies have suggested that risk factors for backwash ileitis include extensive colitis
and primary sclerosing cholangitis, and the severity of ileitis is usually similar to the
severity of colitis [10-13]. Biopsies of the terminal ileum can help distinguish backwash
ileitis from CD-related ileitis. Granulomas on ileal biopsy support the diagnosis of CD
rather than UC. Other diagnostic testing such as small bowel radiologic imaging for
evaluating patients with suspected CD is discussed separately. (See "Clinical
manifestations, diagnosis, and prognosis of Crohn disease in adults", section on
'Diagnostic evaluation'.)

* Crohn disease - Endoscopic findings that are specific for the diagnosis of CD and help to
distinguish it from UC are (  table 1) [14]:

 Ulceration - Aphthous ulcers are small, discrete ulcers that can be seen in mild to
moderate CD ( picture 3), whereas patients with moderate to severe CD may have
deep, transmural ulcers that involve the entire colonic wall [15].

» Cobblestone appearance - Serpiginous and linear ulcers can course for several
centimeters along the longitudinal axis of the colon in CD ( picture 4). This type of
ulceration results in the typical cobblestone appearance (ie, the deep linear ulcers are
the crevices between the stones, while islands of inflamed or normal tissue form the
stones).

« Discontinuous lesions (ie, skip lesions) - The inflammatory pattern of CD is typically
discontinuous (ie, spatially intermittent bowel inflammation). Segments of
inflammation can be adjacent to normal tissue, resulting in skip lesions or skip areas
(  picture5).

Other endoscopic findings that support the diagnosis but are not specific for CD include
the following:

* Normal-appearing rectal mucosa

 Inflammation of the terminal ileum in the absence of colonic inflammation

» Normal vasculature adjacent to inflamed mucosa is often seen in CD, while loss of
vascularity and friability is more typical of UC

Clinical trials including patients with CD often use formal grading systems to describe
disease activity based on endoscopic visualization. Two such systems are the CD index of
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severity and the simple endoscopic score for CD (SES-CD score) [16,17]. The SES-CD score is
based on the following endoscopic findings: ulcer size, extent of ulcerated and inflamed
surfaces, and luminal narrowing [16].

* Role of ileoscopy - Visualization and biopsy of the terminal ileum can be routinely
accomplished in most patients. Studies suggest that rates of successful ileal intubation
during colonoscopy range from 80 to 97 percent [18,19]. Biopsies of the terminal ileum
appear to have their greatest value for patients with established or suspected CD or for
patients who have abnormal imaging of the terminal ileum [20]. However, some patients
with evidence of active small bowel CD on computed tomography with enterography may
have normal ileoscopy. This can occur if the distal ileum is not involved, or if the
inflammation is confined to the intramural portion of the bowel wall and mesentery [21].

Histologic findings — During ileocolonoscopy for patients with suspected IBD, mucosal
biopsies are obtained from at least five sites throughout the colon including the terminal ileum
and rectum during the initial endoscopic evaluation, even if the mucosa appears normal using
endoscopic visualization [22]. The biopsy specimens are labelled according to the site from
which they were taken. We routinely use standard-sized biopsy forceps for mucosal biopsies in
this setting.

The goals of histologic examination of the biopsy specimen are to define the phenotype and
severity of IBD and to exclude other conditions. Specific histologic features that help
differentiate UC from CD include [23]:

* Crypt abscesses - Crypt abscesses are more common in UC than CD.

* Granulomas - Non-caseating granulomas are highly suggestive of CD and have been
reported in approximately 5 to 25 percent of biopsy specimens from patients with CD [24].

* Distribution - Histologic findings of CD tend to occur in a discontinuous pattern (ie,
spatially intermittent), similar to the pattern of mucosal inflammation on direct endoscopic
visualization. (See 'Direct visualization' above.)

Rectal biopsies are useful for differentiating IBD from infectious colitis. Crypt distortion with
forked glands, crypt atrophy, and a villiform surface appearance support the diagnosis of IBD
and are not usually seen with infectious colitis. A mixed inflammatory infiltrate in the lamina
propria is also associated with IBD. Changes in crypt architecture occur early in the course of
the disease, being seen as soon as seven days after the onset of symptoms in patients with
acute onset IBD [25].
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Complications — The risk of serious complications such as bleeding and perforation following
colonoscopy with biopsy is low [26]. Data on inflammatory bowel disease as a possible risk
factor for perforation are mixed. Most large studies have not identified inflammatory bowel
disease as a risk factor for perforation associated with colonoscopy [27-29]. However, in one
study including over 80,000 colonoscopies with 50 reported perforations, CD was associated
with increased risk of perforation (odds ration [OR] 5.16, 95% 1.79-14.88) [30].

Complications related to colonoscopy and related to procedural sedation are discussed in more
detail separately. (See "Overview of colonoscopy in adults", section on 'Adverse events' and
"Adverse events related to procedural sedation for gastrointestinal endoscopy in adults".)

OTHER ENDOSCOPIC EXAMINATIONS

Upper endoscopy — Patients with suspected CD do not routinely require upper gastrointestinal
endoscopy as part of the diagnostic evaluation unless they have upper gastrointestinal
symptoms (eg, dyspepsia, vomiting). Gastroduodenal CD has a reported prevalence ranging
from one to 16 percent, and it is usually accompanied by ileal and/or colonic disease [31-35].

Gastroduodenal CD can be diagnosed with esophagogastroduodenoscopy with mucosal
biopsies. The endoscopic findings of gastroduodenal CD are similar to those of distal small
bowel mucosal disease and include mucosal nodularity and friability. Stellate, linear, or
serpiginous ulcers may be seen. Aphthous ulcers also occur. Histologic examination has an
important role in confirming the diagnosis, particularly for patients with isolated
gastroduodenal disease. (See "Medical management of moderate to severe Crohn disease in
adults", section on 'Gastroduodenal disease'.)

Small bowel enteroscopy — Endoscopic evaluation of the small bowel has been historically
limited due to its length, intraperitoneal location, and contractility. As an example, push
enteroscopy typically only examines the part of the small bowel that is 50 to 150 cm distal to the
ligament of Treitz. However, advances in endoscopic technology have facilitated small bowel
examination for patients with suspected CD (see "Clinical manifestations, diagnosis, and
prognosis of Crohn disease in adults", section on 'Endoscopy"):

* Device-assisted enteroscopy - Device-assisted enteroscopy (eg, balloon-assisted
enteroscopy) can provide direct endoscopic visualization throughout the small bowel by
using insertion techniques that pleat the small bowel onto an overtube. The instruments
can be inserted orally or rectally and complete small bowel visualization can be achieved in
some patients, but others have mucosal abnormalities that limit the examination (eg,
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stricture, scarring) [36]. In addition, the procedure is invasive and requires deep sedation.
Major complications are uncommon but include bleeding and perforation [37]. The
indications, techniques, and complications of device-assisted small bowel enteroscopy are
discussed in more detail separately. (See "Overview of deep small bowel enteroscopy".)

Video capsule endoscopy — For patients with suspected CD, video capsule endoscopy is a
diagnostic tool that provides endoluminal images of the small bowel but is less invasive than
conventional optical endoscopy. (See 'Small bowel enteroscopy' above.)

However, patients with known or suspected small bowel strictures require careful preprocedure
evaluation because of the risk of capsule retention. A patency capsule is used in patients who
are at risk for having small bowel strictures such as those with symptoms of small bowel
obstruction or imaging that suggests stricturing. Patient selection, safety, and diagnostic
accuracy of video capsule endoscopy is discussed separately. (See "Wireless video capsule
endoscopy".)

Endoscopic ultrasound (EUS) — Examination with endoscopic ultrasonography (EUS) can
assess bowel wall thickness of the sigmoid colon and rectum and the severity of inflammatory
changes to help distinguish transmural from mucosal inflammation ( table 1) [38]. EUS is also
valuable in the diagnosis of perirectal complications of Crohn disease [39,40]. The use of EUS in
the evaluation of suspected perianal Crohn disease is discussed separately. (See "Perianal Crohn
disease", section on 'Pretreatment evaluation'.)

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions
around the world are provided separately. (See "Society quideline links: Crohn disease in adults"
and "Society guideline links: Ulcerative colitis in adults".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics.
The Basics patient education pieces are written in plain language, at the 5 to 6" grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10t to 12t" grade reading
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level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a
variety of subjects by searching on "patient info" and the keyword(s) of interest.)

* Basics topics (see "Patient education: Crohn disease in adults (The Basics)" and "Patient
education: Ulcerative colitis in adults (The Basics)")

* Beyond the Basics topics (see "Patient education: Crohn disease (Beyond the Basics)" and
"Patient education: Ulcerative colitis (Beyond the Basics)")

SUMMARY AND RECOMMENDATIONS

* For patients with suspected inflammatory bowel disease (IBD), endoscopic evaluation with
ileocolonoscopy with mucosal biopsy is performed with the following goals (see
'Indications' above):

 To exclude other causes of colitis

» To establish the diagnosis

» To determine the extent and severity of disease

* To identify complications of IBD (eg, luminal stricture, fistula)

* Most patients with suspected or established IBD can tolerate an oral lavage (ie, oral
consumption of a liquid solution for colon cleansing). (See 'Patient preparation' above.)

However, we do not use an oral lavage for bowel preparation in patients with acute severe
colitis and typically perform a limited flexible sigmoidoscopy without bowel preparation
when endoscopic evaluation is indicated. (See "Management of the hospitalized adult
patient with severe ulcerative colitis", section on 'Pretreatment evaluation'.)

 Differentiating between ulcerative colitis (UC) and Crohn disease (CD) is important because
there are implications for prognosis and treatment. In approximately 10 percent of
patients with IBD, the distinction between UC and CD cannot be made; such patients are
referred to as having indeterminate colitis. (See 'Differentiating ulcerative colitis from
Crohn disease' above.)

* For patients with CD undergoing ileocolonoscopy, the typical endoscopic appearance
includes aphthous ulcers, edema, and cobblestoning in a discontinuous pattern of
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distribution and often with rectal sparing (  picture 3and  picture4and picture 5).

For patients with UC, the typical endoscopic appearance includes mucosal erythema,
friability, ulcerations, and granularity in a continuous, circumferential pattern starting in
the rectum and extending proximally (  picture 2and  table 1). (See 'Direct
visualization' above.)

* Specific histologic features that help differentiate UC from CD include (see 'Histologic
findings' above):

» Crypt abscesses - Crypt abscesses are more common in UC
« Granulomas - Non-caseating granulomas are highly suggestive of CD

e Patients with suspected CD do not routinely require upper gastrointestinal endoscopy as
part of the diagnostic evaluation unless they have upper gastrointestinal symptoms (eg,
dyspepsia, vomiting). (See 'Upper endoscopy' above.)
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GRAPHICS

Differentiating ulcerative colitis from Crohn disease

Characteristic

Disease distribution

Ulcerative colitis

Colon and rectum

Crohn disease

Commonly affects terminal
ileum

May involve any part of the
gastrointestinal tract (ie,
mouth to rectum)

Skip lesions (ie, spatially
intermittent bowel
inflammation)

Rare

Common

Vascularity of the mucosa

Friable mucosa with loss of
vascularity

Normal vasculature adjacent

to inflamed mucosa

Ulceration

Mainly mucosal

Transmural only in severe
colitis

Aphthous ulcers: Small
discrete mucosal ulcers
Transmural ulcers: Deeper
ulcers that involve the colon
wall

Cobblestone appearance Not seen Common

Stricture Rare Common

Fistula Rare Common
Examples include perianal,
enterocutanous, or
rectovaginal fistula

Perianal disease Rare Common

Examples include perianal
fistula or deep anal fissure

Refer to UpToDate content on endoscopic diagnosis of inflammatory bowel disease for additional

details.
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Colonic pseudopolyps in inflammatory bowel
disease

Pseudopolyps

Endoscopy of pseudopolyps; these lesions are not specific to
ulcerative colitis, although they are more common in this disorder
than in Crohn disease.

Courtesy of James B McGee, MD.
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Continuous involvement of colonic lesions in ulcerative
colitis

In contrast with Crohn disease, lower endoscopy in ulcerative colitis shows
continuous and circumferential involvement, with no normal areas of mucosa.

Courtesy of James B McGee, MD.
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Aphthous lesions in Crohn disease

Colonoscopy demonstrates small discreet aphthous lesions
(superficial ulcerations) that are characteristic of early lesions in
Crohn disease.

Courtesy of James B McGee, MD.
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Linear ulcerations in Crohn disease

Colonoscopy shows linear ulcers that can course for several
centimeters along the longitudinal axis of the colon in Crohn
disease.

Courtesy of James B McGee, MD.
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Asymmetric distribution of lesions in Crohn disease

Patchy
Ulceration

Colonoscopy in Crohn disease demonstrates the characteristic
patchy erythema (left panel) and ulceration (right panel) that occur
next to areas of normal mucosa.

Courtesy of James B McGee, MD.
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