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2.1 Background

Crohn’s disease (CD) is a chronic inflammatory disease of
unknown etiology with a variety of symptoms including
abdominal pain, diarrhea, rectal bleeding, weight loss, and
anemia. CD was firstly described as regional ileitis with
chronic granulomatous inflammation of the terminal ileum in
1932 [3]. However, it is widely known to involve any part of
the gastrointestinal tract from mouth to anus. The most com-
mon site of gastrointestinal involvement in CD is the ileoce-
cal area, in which around 30 % of CD patients having disease
located in this area [5]. Isolated colonic disease occurs in
another 30 % of patients and 10 % may have upper gastroin-
testinal involvement, while around one-third of patients may
have perianal disease during their course of disease.

Because there is no single gold standard test and pathog-
nomonic symptoms or signs that can be used to definitively
diagnose or determine the severity of CD, ileocolonoscopy is
of pivotal importance in CD patients for the diagnosis,
assessment of disease activity and extent, and cancer
surveillance. It provides direct visual assessment and enables

D.H. Kim

Digestive Disease Center, CHA Bundang Medical center,
CHA University College of Medicine,

Seongnam, South Korea

H.C.-h. Chan « S.C. Ng, PhD (<)
Department of Medicine and Therapeutics,
Institute of Digestive Disease,

The Chinese University of Hong Kong,
Hong Kong, The People’s Republic of China
e-mail: siewchienng @cuhk.edu.hk

W.H. Kim, J.H. Cheon (eds.), Atlas of Inflammatory Bowel Diseases,

performing biopsy of the colonic and terminal ileal mucosa.
Especially, biopsy of ileal mucosa can be achieved in at least
85 % of colonoscopies and increases the diagnostic yield of
CD [7]. Moreover, ileocolonoscopy has been shown to be
superior for the diagnosis of CD in the terminal ileum when
compared with small bowel follow-through examination
[12]. Therefore, achieving full colonoscopic evaluation
including inspection of the terminal ileum has a critical value
in assessing CD and has been accepted as the first-line pro-
cedure to establish the diagnosis of CD [24]. In the presence
of severe and active, however, the value of full colonoscopy
is limited by a higher risk of bowel perforation and flexible
sigmoidoscopy or a radiologic imaging study may be safer in
these circumstances. Ileocolonoscopy can be postponed until
the clinical condition improves.

It is sometimes difficult to distinguish CD from other
severe colitis because regenerative hyperplasia caused by
heavy inflammation frequently conceals typical findings of
CD. Therefore, accurate knowledge of endoscopic features
with CD is mightily important for gastroenterologists to
obtain optimal information about the disease.
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Clinical Manifestations of Crohn’s
Disease

2.2

The clinical manifestations of CD are more varied than those
of ulcerative colitis. Signs and symptoms of CD can range
from mild to severe and may develop gradually or abruptly.
Similar with ulcerative colitis, symptoms including diarrhea,
abdominal pain, weight loss, fever, and rectal bleeding clini-
cally reflect the underlying inflammatory process. Perianal
fissures, fistulae, abscess, abdominal mass or tenderness,
cachexia, and pallor can be observed as signs of CD patients
(Table 2.1). Because of the transmural nature of the inflam-
mation, fistulae, abscess, and perianal lesion favor the diag-
nosis of CD. Extraintestinal symptoms can include cutaneous
manifestations, ocular inflammations, peripheral arthritis,
spondylarthritis, and primary sclerosing cholangitis, and it
will be described specifically in the following chapter.

Onset of CD is generally insidious, but it can also be pre-
sented with a fulminate onset or toxic megacolon. Recurrent
abdominal pain usually occurs in ileal or ileocolic diseases,
while diarrhea and rectal bleeding are observed significantly
more often in colonic CD. Fistula complicates ileocolic dis-
ease more often than isolated colon involvement [10].
Predominant involvement of the mouth and gastroduodenal,
jejunal, or perianal area can also be presented in CD patients
but occurs in relatively fewer patients. Perianal manifesta-
tions are common and may precede the onset of bowel symp-
toms, particularly in the East Asian countries. CD limited to
the appendix may mimic appendicitis [8].

It is sometimes difficult to distinguish CD from ulcerative
colitis, jejunoileitis complicated by multifocal stenoses, bac-
terial overgrowth syndrome, intestinal tuberculosis, other
chronic infectious enterocolitis, intestinal Behcet’s disease,
or protein-losing enteropathy.

Because CD is a multifactorial polygenic disease with vari-
ous aspect of phenotype, accurate classification of the disease
might have potential advantages with respect to choosing
medications, predicting prognosis, and deciding surgery.
Especially, behavior of disease is strongly associated with
indication for surgery; therefore, some investigators tried to
clarify dominating features of CD. However, behavioral fea-
tures such as penetrating type and fibrostenotic type often
coexist, and classification by only disease behavior revealed to
be unsuitable for reproducing it. In 1998, the World Congress
of Gastroenterology in Vienna proposed a new classification
of CD considering age of onset (A), disease location (L), and
disease behavior (B) as the predominant phenotypic elements
[6]. This classification seems easy to apply and relatively sta-
ble through time. However, some clinicians use Montreal revi-
sion of Vienna classification because of recent attentions such
as early age of onset or perianal issues [19] (Table 2.2).
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Table 2.1 Clinical symptoms and signs of Crohn’s disease [8]

General clinical features
Symptoms

Signs

Chronic or nocturnal diarrhea
Abdominal pain

Weight loss

Fever

Rectal bleeding

Pallor

Cachexia

Abdominal mass or tenderness
Perianal fissure

Fistulae

Abscess

Specific clinical features according to inflammatory area

Ileum and colon

Colon

Upper gastrointestinal
involvement

Intestinal obstruction

Inflammatory mass

Abscess

Fistulae

Cramping abdominal pain

Rectal bleeding and bloody diarrhea
Hemorrhage

Perianal complications

Extraintestinal complications
involving the skin or joints

Epigastric pain

Nausea

Vomiting

Gastric outlet obstruction

Table 2.2 Vienna and Montreal classification for Crohn’s disease

Vienna
Al: below 40 years
A2: above 40 years

Age at diagnosis

Location L1: terminal ileum
L2: colonic
L3: ileocolonic
L4: upper®
Behavior B1: non-stricturing,

non-penetrating
B2: stricturing
B3: penetrating

Montreal

Al: below 16 years
A2: between 17 and
40 years

A3: above 40 years
L1: ileal

L2: colonic

L3: ileocolonic

L4: isolated upper
disease®

B1: non-stricturing,
non-penetrating
B2: stricturing

B3: penetrating

p: perianal disease
modifier®

*Any disease location proximal to the terminal ileum regardless of addi-
tional involvement of the terminal ileum or colon
L4 is a modifier that can be added to L1-L3 when concomitant upper

gastrointestinal disease is present

Céen9

present

p” is added to BI'B3 and then concomitant perianal disease is
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2.3  Endoscopic Findings for Initial
Diagnosis
2.3.1 Gross Findings

Classical endoscopic findings of CD in colonoscopic exami-
nation include discontinuous chronic mucosal inflammation,
aphthoid ulcerations, longitudinal ulcerations, and cobble-
stone appearance with normal surrounding mucosa. Skipped
inflammatory lesions with normal intervening bowel seg-
ment are one of the key findings that differentiate CD from
ulcerative colitis. Strictures, both fibrotic and inflammatory,
may also be present. More than two-thirds of CD patients
have colonic involvement which is divided into pan-colonic
and segmental colitis. Approximately 40 % patients with
colonic CD show rectal sparing from inflammation, while
whole rectal involvement is usually observed in ulcerative
colitis [13].

Relatively initial characteristic finding of CD is aphthoid
ulcer (Fig. 2.1). It shows as a small (less than 5 mm sized),
covered with exudates (whitish or yellowish), and superficial
(flat or slightly raised) punched-out ulceration with reddish
border. Other colitis which needs to be distinguished from
CD such as intestinal Behcet’s disease, intestinal tuberculo-
sis, and infectious colitis can also present this aphthoid ulcer.
Thus, aphthoid ulcer itself is a nonspecific finding. Multiple
presentations of aphthoid ulcers are more specific findings
when diagnosing CD. Aphthoid ulcerations are developed
over lymphoid follicles and frequently arranged along longi-
tudinal axis of the colon in patients with early or mild CD
(Fig. 2.2). Typical longitudinal ulcers of CD are thought to
arise from these aphthoid ulcers in a longitudinal direction.
Not only in the early stage can these aphthoid ulcers also be
seen in the advanced stage of CD, especially around the main
ulcerative lesions. Spotty erythematous lesions with localized
edema (Fig. 2.3) of mucosa which are considered as begin-
ning stages of CD also can be seen in the early state of CD.

As CD progresses, ulcers tend to be bigger and deeper.
Adjacent mucosa shows grossly normal appearance. The
shape of ulcers varies from round (Fig. 2.4) to irregular
(Fig. 2.5). These types of ulcerations often present in a way
of extensive irregular geographic borders or appearance of
annular ulcers (Fig. 2.6) around intestinal lumen in
CD. Therefore, in this case, it is difficult to differentiate from
intestinal tuberculosis. However, the typical progress
directions of the ulcerations are usually parallel to the axis of
the colon (Fig. 2.7). Classic deep linear ulcerations with dis-
crete margin are seen. Longitudinal alignment of ulceration
might also be seen as a railroad track appearance (Fig. 2.8).
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In addition to linear mucosal features, serpentine mucosal
lesion also can be observed by endoscopy in patients with
CD, which may be accompanied by multiple geographic
ulcers (Fig. 2.9).

As the ulcerations deteriorate, they coalesce into large
network of lesions. Therefore, in active CD, the colonic
mucosa may be thickened and swollen because of the inter-
mittent pattern of diseased and healthy tissues. It is called as
a “cobblestone” appearance, which is a highly specific find-
ing of CD (Fig. 2.10). Remnant mucosal islands surrounded
by ulcerations show edematous hyperplastic changes and
look like multiple raised lesions. It is seen usually in the dis-
tal area of stenotic colon due to inflammation (Fig. 2.11);
however, the small bowel near the terminal ileum is also able
to show cobblestoning.

Long-standing CD with or without acute inflammation
may be characterized by the presence of various mucosal
changes including mucosal bridges, scars, fistulas, inflamma-
tory polyps, and stenosis. As a result of fibrosis or scar arising
from deep undermining ulceration (Fig. 2.12) and fissures, it
can lead to mucosal bridge in the colonic mucosa (Fig. 2.13).
During improvement of ulcerations, scars can be found by
endoscopy (Fig. 2.14). Severe scarring change of the intesti-
nal mucosa is sometimes indistinguishable from healed
ulcerative colitis or infectious colitis such as salmonellosis.
Inflammatory polyps also can be seen in patients with
CD. These polyps are known as benign lesions caused by
long-standing erosive inflammation of the intestine. Usually
they are longer in dimension than are wide (Fig. 2.15).

As aresult of repeated development and healing of ulcers,
cicatricial contraction of bowel wall can be formed. Excessive
contraction becomes severe stricture formation with isch-
emic damages (Fig. 2.16). Strictures can occur in the colon
or small intestine and present single or multiple lesions.
Sometimes, surrounding normal mucosa nearby stricture
sticks together and makes diverticulum like structure, which
is called pseudodiverticulum (Fig. 2.17). Most of the severe
stricture can be managed by segmental resection and anasto-
mosis; however, noninvasive intervention such as endoscopic
balloon dilation can be applied in selected cases with short
(<6 cm), moderately active lesions in generally good condi-
tioned patients [9].

Recurrent severe transmural inflammation can lead to a
resultant fistula (Fig. 2.18). Primary colonic fistulae are com-
plications of CD, and sometimes the colon is secondarily
involved due to small bowel Crohn’s disease [13]. Fistula
formation can develop not only bowel to bowel but to the any
part of the adjacent organs. Detailed materials will be dis-
cussed in “Complication” chapter.
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Fig.2.1 Aphthoid ulcers
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Fig. 2.2 Multiple aphthoid ulcers arranged in a longitudinal direction

Fig. 2.3 Spotty erythematous lesions with localized edema
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Fig.2.4 Round ulcerations

Fig. 2.5 Irregular ulcerations
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Fig.2.6 Annular ulcerations which mimic intestinal tuberculosis
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Fig. 2.7 Longitudinal ulcerations (a terminal ileum, b colon)
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Fig. 2.8 Railroad track appearance

Fig.2.9 Geographic ulcerations
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Fig. 2.11 Cobblestoning in front of the mildly stenotic ascending  Fig.2.12 Undermining ulcers
colon
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Fig.2.13 Mucosal bridges

Fig. 2.14 Scars. (a) A star-shaped scar. (b) Longitudinal ulcer scars in the terminal ileum
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Fig.2.16 Stricture (a ileocecal valve, b colon, ¢ surgical specimen)
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Fig.2.17 Pseudodiverticulum

Fig.2.18 Fistulae (endoscopic features of fistula opening) between cecum and sigmoid colon (a suspicious opening (arrow) in the sigmoid colon;
b CT finding (arrow))
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2.3.2 Histological Findings

Endoscopic biopsy provides diagnostic clues to confirm
the diagnosis of CD. Histological findings of CD
(Fig. 2.19) can be summarized with transmural inflamma-
tion (span the entire depth of the intestinal wall), noncase-
ating granuloma (cheese-like appearance of granulomas
associated with infections), chronicity, and focality. An
increased cellularity of lymphocytes and plasma cells in
the lamina propria implies chronic inflammations of dis-
ease. Crypt irregularity such as distortion, fibrosis extend-
ing to the muscularis mucosae, and noncaseating
granuloma indicate another possibility of CD [11].
Noncaseating granulomas are observed in only 15-36 %
in CD patients, whereas they are regarded as a prominent
histopathologic feature of CD [21]. Histological results
are just one of various diagnostic tools; therefore clini-
cians have to remember that biopsies are not meant to tell
us everything about the disease.

2.3.3 Diagnostic Criteria for Crohn’s Disease
[25]

Based on the findings above, the Japanese IBD study
group has proposed the diagnostic criteria for Crohn’s
disease [25] (Table 2.3). These criteria are relatively sim-
ple and easy to use in clinical practice. However, all other
possible causes of longitudinal or cobblestone-appearing
intestinal lesions such as ischemic colitis or ulcerative
colitis must be excluded before confirming the
diagnosis.

2.3.4 Small Bowel Evaluations

Inflammation is usually presented in the terminal ileum, but
in some patients (10-30 %), small bowel proximal to the
terminal ileum can be affected. Gastroduodenal and colonic
evaluations are relatively easy, while small bowel is not read-
ily accessible by conventional endoscopy. Until recently, the
only way to evaluate the small bowel mucosa in a patient
with CD was by barium small bowel radiographs and intuba-
tion of the distal terminal ileum. However, recent endoscopic
modalities such as wireless capsule endoscopy and double-
balloon enteroscopy enable direct visualization or biopsy of
the deep small bowel mucosa. Typical small bowel lesions of
CD (see Chap. 12) show aphthoid, round, or irregular ulcer-
ations with a longitudinal arrangement at the mesenteric bor-
der [22]. Both wireless capsule endoscopy and double-balloon
enteroscopy allow direct inspection of small bowel and may
replace previous radiological methods [2].

2.3.5 Gastroduodenal Involvement
of Crohn’s Disease

The most frequent finding of gastroduodenal involvement of
CD is Helicobacter pylori-negative focally active gastritis
with the 94 % positive predictive value [15]. Atypical muco-
sal abnormalities such as erosions and ulcers are able to be
seen. However, characteristic appearance such as “bamboo
joint-like appearances,” which are erosive fissures regularly
traversing enlarged folds that longitudinally align the lesser
curvature and cardia, can also be observed [26]. Details will
be discussed in the following chapter.

Fig. 2.19 Histologic findings of CD: (a) focal crypt distortions (shortening and branching) with increased cellularity of the lamina propria are
seen. (b) Noncaseating granuloma (arrow) has a diagnostic value for CD
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Table 2.3 Criteria for definite diagnosis of Crohn’s disease

A. One of the following three conditions should be present:

1. Intestinal longitudinal ulcer or deformity induced by a
longitudinal ulcer or cobblestone pattern

2. Intestinal small aphthous ulcerations arranged in a longitudinal
fashion for at least 3 months, plus noncaseating granulomas

3. Multiple small aphthous ulcerations in both the upper and lower
digestive tract, not necessarily with longitudinal arrangement,
for at least 3 months, plus noncaseating granulomas

B. The following diseases should be excluded:
1. Ulcerative colitis
2. Ischemic enterocolitis
3. Acute infectious enterocolitis
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2.4 Assessment for Disease Extent
and Severity

Disease localization helps to determine the prognosis
and appropriateness of medical treatment and assists in
stratifying the risk of colon cancer. Furthermore, it can
help in decision making in patients undergoing surgical
therapy. A quantitative endoscopic index of severity
(CDEIS) by dividing the bowel into five segments and
generating numeric score based on surface involvement
by disease and the presence of deep or superficial ulcer-
ations was developed in the 1980s (Table 2.4) [14].
Because of the time-consuming and complicated nature
of CDEIS, Daperno and colleagues developed another
endoscopic grading system evaluating CD, the Simplified
Endoscopic Activity Score for CD (SES-CD) (Table 2.5)
[4]. SES-CD was validated to be closely correlated with
CDEIS. However, this index has not been used in routine
clinical practice.

It is well known that endoscopic severity poorly corre-
lates with clinical symptoms including CD activity index
(CDAI, Table 2.6), while endoscopic extent and severity of
the disease predict disease course. Therefore, endoscopic
appearances in CD might be a better predictor of the future
clinical course than CDAI. Moreover, after tumor necrosis
factor (TNF)-a blocking agents were launched, endoscopic
confirmation of complete mucosal healing is believed to be
associated with lower recurrence of the CD. Endoscopic
scoring system has been developed and validated for assess-
ing disease activity without interobserver deviation.
However, regarding optimal treatment goal of CD (complete
recovering of intestinal mucosa), it is still unanswered
whether clinicians should rely on clinical, endoscopic, or
histological mucosal healing during clinical practice.
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Table 2.4 Crohn’s disease index of severity (CDEIS)

Parameter

D.H.Kim et al.

Rectum Sigmoid and left colon Transverse colon Right colon Ileum

Deep ulcerations (12 if present)

Superficial ulcerations (12 if present)

Surface involved by disease(cm)

Surface involved by ulcerations(cm)
Total 1+ Total 2+ Total 3 +Total 4=Total A
Number of segments totally or partially explored=n

Total A/n="Total B

If an ulcerated stenosis is present anywhere add 3=C

If a nonulcerated stenosis is present anywhere add 3=D

Total B +C+D=CDEIS

Table 2.5 Simple endoscopic score for Crohn’s disease (SES-CD score)

Variable
Presence of ulcers

Ulcerated surface
Affected surface
Presence of narrowings

Number of affected
segments

SES-CD score

Total

Total 1
Total 2
Total 3
Total 4

0 1 2 3

None Aphthous ulcers (@ Large ulcers (@ 0.5-2 cm) Very large ulcers (@
0.1-0.5 cm) >2 cm)

None <10 % 10-30 % >30 %

Unaffected segment <50 % 50-75 % >75 %

None Single, can be passed Multiple, can be passed Cannot be passed

All variables=0 At least one variable >1

Table 2.6 Crohn’s disease activity index (CDAI)

Variable
Number liquid stools
Abdominal pain

General well being

Extraintestinal complications

Antidiarrheal drugs

Abdominal mass

Hematocrit

Body weight

Description
Sum of 7 days
Sum of 7 days’ ratings

Sum of 7 days’ ratings

Number of listed complications

Use in the previous 7 days

Expected-observed Hct

Ideal/observed ratio

O=none

1=mild

2=moderate

3=severe

O=generally well

1 =slightly under par

2=poor

3=very poor

4 =terrible

Arthritis/arthralgia, iritis/uveitis, erythema
nodosum, pyoderma, gangrenosum,

aphthous stomatitis, anal fissure/fistula/
abscess, fever >37.8 °C

0=no

1=yes

O=no

2=questionable
5=definite

Males:47 observed
Females:42 observed
[1-(ideal/observed)] x 100

Multiplier
x2
x5

X7

x20

%30

x10

X6

xI1(NOT <-10)
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2.5 Follow-Up Colonoscopy During

Treatment of Crohn’s Disease

There are a lot of guidelines for endoscopic evaluation in
managing patients with CD; however, the consensus is that
a regular follow-up endoscopy is not generally recom-
mended [20]. Universally recognized indications of
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endoscopy in patients with CD are gastrointestinal bleeding,
severe abdominal pain suggesting intestinal stenosis, and
preoperative evaluation (Table 2.7). In one pediatric study,
42 % rate of management change was found after endo-
scopic evaluation [23]. Follow-up colonoscopy in patients
with CD might be deliberate given the invasive nature of
endoscopy.

Table 2.7 Guidelines/reviews on the appropriateness of colonoscopy for the clinical management of known Crohn’s disease [20]

Endorsement Main recommendations

American Society for Gastrointestinal
Endoscopy (ASGE)

European Crohn’s and Colitis Organisation
(ECCO)

In colonic stricture, a complete examination with biopsy is recommended

Patients in remission should be clinically assessed on a regular basis. Endoscopy could be of
some help but only in specific situations such as surgically induced remission. Endoscopic

dilation of a stenosis in Crohn’s disease is a preferred technique for the management of short

accessible strictures

French Society of Digestive Endoscopy
(SFED)

A systematic endoscopic control after a first Crohn’s disease treated episode is not justified.
Endoscopic procedures should not be systematically performed after each Crohn’s disease

episode. Colonoscopy/ileoscopy can be used to identify the source of bleeding in Crohn’s

disease
British Society of Gastroenterology

Colonoscopy should not be repeated in Crohn’s disease unless it will alter management or if a

surgical decision depends on the result

German Society for Gastroenterological and
Metabolic Diseases

Ileoscopy is not necessary in every acute phase or before the introduction of an anti-
inflammatory treatment. It can be of some help, although the consequences of this procedure in

terms of adaptation of the therapeutic approach often remain unclear. In the elective
preoperative phase, an ileoscopy with biopsies is indicated. In the postoperative phase,
endoscopy can be necessary if other laboratory and imaging procedures yield unclear results or
if complications are suspected

German Society for Gastroenterological
Diseases

American College of Gastroenterology

(ACG) clinical relapse

Endoscopy 3 months after pouch procedure, then once a year. Treatment of strictures in Crohn’s
disease is the most important indication for endoscopic therapy in inflammatory bowel disease

Colonoscopic evaluation of surgical anastomoses can be used to predict the likelihood of
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2.6 Surveillance for Colitic Cancer

Both CD and ulcerative colitis increase the incidence of
colorectal carcinoma (CRC) and need surveillance colonos-
copy. It is widely accepted that patients with CD, with a simi-
lar extent and duration of colonic involvement, have a similar
risk to those with ulcerative colitis [1]. Established risk fac-
tors for developing CRC in the setting of colitis include the
extent of disease, the duration of disease, and the severity of
inflammation. Usually, more than one-third of colonic
involvement in CD is a candidate for CRC surveillance.
Surveillance programs have evolved with improvement on
the understanding of the risk factors associated with CRC and
the natural history of dysplasia. Pan-colonic chromoendos-
copy with targeted biopsies of abnormal areas in every 1 or
2 years has emerged as the optimal surveillance technique in
patients with colitis. In recent years, digital chromoendos-
copy such as narrowband imaging has been introduced; how-
ever, its role in CRC surveillance in CD is underevaluated.
Detailed explanations will follow in the next chapter.

2.7 Assessment for Postoperative

Recurrence of Crohn’s Disease

Surgical intervention may be considered when treating com-
plications of CD, for example, perforation or strictures that
are not amendable to medical or endoscopic therapy.
However, CD may recur after surgical therapy, especially at
the site of anastomosis and its proximal border (Figs. 2.20,
2.21, and 2.22). It was reported in a meta-analysis that the
pooled estimate of patients experiencing severe endoscopic
recurrence was as high as 50 % [17]. It was also noted that
there is a time lag between the development of endoscopic
recurrence and clinical symptoms. Several guidelines have
recommended that endoscopic reassessment should be con-
sidered at least 6 months after surgery to assess for recur-
rence, and further medical management may be adjusted
according to the endoscopic assessment [24] (Fig. 2.23).

So far, Rutgeerts’ score (Table 2.8) is the gold standard
scoring system for endoscopic evaluation of postsurgical
recurrence in patients with CD [18]. If there is no lesion or
mild recurrence less than five aphthoid ulcers on first year
after surgery, clinical recurrence rate is 9 % at 7 year, while
all patients with severe endoscopic recurrence showed symp-
tomatic relapse within 4 years. However, although endos-
copy plays an important role in evaluating postoperative
recurrence in CD patients who have undergone prior bowel
resections, routine postoperative endoscopic surveillance is
still controversial, and it is still imperfect when recurrent
lesions occur in the small bowel [2].

Fig.2.20 Postoperative recurrence at anastomosis site
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Fig.2.22 Postoperative recurrence of aphthous and round ulcers in the

Fig. 2.21 Postoperative recurrence: ulcerations at proximal border of |
ileal pouch

anastomosis site

Risk of postoperative
recurrence
|
[ | |
Very low Low/moderate High
No meds EMP or AZA Anti-TNF
metronidazole

Colonoscopy 6-12 Colonoscopy 6-12
months months
postoperatively postoperatively
[ [
[ | [ |
No recurrence Recurrence No recurrence Recurrence

Fig. 2.23 Evaluation and Colonoscopy every 1- Immunomodulator or Colonoscopy every 1- incement of Anti-TNF
treatment of postoperative 3 years anti-TNF 3 years or biologics
Crohn’s disease [16]
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Table 2.8 Rutgeerts’ endoscopic recurrence score after surgery in
patients with Crohn’s disease

Endoscopic

score Definition

i0 No lesion

il <5 Aphthous lesions

i2 >5 Aphthous lesions with normal mucosa between the
lesions or skipped areas of larger lesions or lesions
confined to the ileocolonic anastomosis

i3 Diffuse aphthous ileitis with diffusely inflamed
mucosa

i4 Diffuse inflammation with already larger ulcers,

nodules, and/or narrowing

Remission, endoscopic score of i0 or il; recurrence, endoscopic score
of i2-i4

D.H.Kim et al.

2.8 Summary

In summary, for any subjects with suspected CD, ileocolo-
noscopy and biopsies from the terminal ileum to colonic seg-
ments are necessary to establish the diagnosis. The
introduction of anti-TNFa agents has changed the therapeu-
tic paradigm of patients. Therefore, endoscopic examination
has been increasingly used to monitor disease activity and
mucosal healing in order to guide therapeutic decision mak-
ing. Surveillance ileocolonoscopy has also changed recently
from multiple random biopsies to pan-colonic dye spraying
with targeted biopsies of abnormal areas. Ileocolonoscopy
could be considered to assess preoperative risk stratification
and postoperative recurrence so that therapy can be tailored
accordingly. Most of all, clinicians should require careful
judgment about performing endoscopy and making a clinical
decision regarding endoscopic findings.
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