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 Infl ammatory bowel diseases (IBD) are standing in the middle of growing attention and inter-
est than ever in the fi eld of gastroenterology based on highly increasing prevalence and achiev-
ing advanced knowledge in pathogenesis, diagnosis, and treatment. With the expansion of 
knowledge in IBD, a demand for the precise endoscopic diagnostic criteria and differential 
diagnoses has also been increased. In particular, the incidence and prevalence of IBD have 
recently been increasing throughout Asia. This trend in IBD epidemiology indicates the neces-
sity of specifi c attention and education in this area. Additionally, many infectious enterocoliti-
des or intestinal Behçet’s disease that are prevalent in Asia should be differentiated from IBD, 
but it is often a diffi cult task. 

 While some excellent atlases have been published on other fi elds of gastroenterology, there 
have been no atlases of IBD to the best of the authors’ knowledge. The present atlas attempts 
to fi ll this gap in response to the intense interest. We aimed to provide detailed guidance on 
endoscopic indices of disease activity, diagnosis, differential diagnosis, and complications 
of IBD. 

 This comprehensive atlas, containing more than 500 high-quality images, illustrates the 
complete spectrum of presentations of IBD. With detailed explanations of each endoscopic 
fi nding, it provides the most important differential diagnoses. Especially, it is focused on the 
most recent developments in the use of endoscopy in IBD as well as proper diagnosis using 
conventional endoscopy. In addition to ileocolonoscopy, small bowel endoscopy, and esopha-
gogastroduodenoscopy, chapters are included on the role of both established radiological tech-
niques, such as CT, MRI, and the newest approaches, including high-resolution endoscopy, 
narrow band imaging, and confocal laser endomicroscopy. The present volume also completes 
and extends the endoscopic characterization of other related intestinal diseases as well as IBD 
and incorporates original fi gures. Where possible, summarizing tables were placed for a better 
understanding of readers. To constitute this atlas, more informative and valuable extraintesti-
nal manifestations and complications are also addressed in separate chapters, and it concludes 
by presenting surgical fi ndings. 

 The authors are international authorities in the Asian-Pacifi c region with diverse expert 
knowledge who have collaborated to create an ideal tool for all who wish to master endoscopic 
evaluation in IBD. We anticipate that the illustrations and descriptions will increase knowledge 
as a practical text for both practitioners and trainees in gastroenterology. Through continuous 
improvement of knowledge and increasing practice experiences, we are sure this atlas will 
continue to develop. 

 Concluding the preface, we attentively hope this can be regarded as a best guideline for use 
in diagnostic and prognostic decisions and individualized therapeutic planning. Also we look 
forward to receiving any suggestions that may assist us in continuing to offer a top-quality 
atlas.  

    Seoul ,  South Korea      Jae     Hee     Cheon , MD, PhD  
     Won     Ho     Kim      , MD, PhD

  Pref ace   
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        Because of the similar gastrointestinal symptoms and 
extraintestinal manifestations among various infl ammatory 
intestinal disorders, it is important, but not always easy, to 
make a correct diagnosis of IBD for proper treatment. Of 
note, in endemic areas of tuberculosis, it is not an easy task 
to differentiate between CD and intestinal tuberculosis either 
clinically or endoscopically [ 1 ]. Furthermore, a correct diag-
nosis of indeterminate colitis is a major concern in dealing 
with IBD patients. Indeterminate or intermediate colitis has 
broadened to include colonoscopic, radiographic, or histo-
logic appearances that show an overlap of diagnostic criteria 
for UC and CD. 

 In this context, ileocolonoscopy can be a valuable compo-
nent of the initial approaches to suspected IBD patients 
(Table  1.1 ). With this, a correct diagnosis can be obtained 
through direct visualization of intestinal lesions and patho-
logic and microbiologic evaluations. Ileocolonoscopy was 
found to be accurate in 80–90 % in differentiating UC from 
CD in a prospective study [ 2 ]. Moreover, histologic parame-
ters using mucosal biopsy specimens combined with serologic 
testing, clinical manifestations, and microbiologic cultures 
from fecal or tissue specimens can be helpful to differentiate 
IBD from enteric infections or intestinal tuberculosis.

   Ileocolonoscopy can be used in various areas other than 
the initial diagnosis with mucosal examination. An assess-
ment of the disease activity and extension is the other indica-
tion for ileocolonoscopy in IBD. Endoscopic localization of 
disease aids in determining the prognosis and appropriate-
ness of medical therapies, as well as helps in decision- 
making in those undergoing surgical therapy [ 1 ]. In particular, 
several studies of biological agents considered endoscopic 
mucosal healing as an important end point [ 3 ,  4 ]. Biological 
agents induce the signifi cant healing of mucosal lesions. The 
mucosal healing is believed to improve the long-term 

 prognosis by reducing hospital admission rate and risk of 
surgery. Therefore, it is expected to increase in the use rate of 
endoscopic follow-up for evaluating mucosal healing in 
patients with IBD [ 5 ]. 

 Management of bleeding and balloon dilation with or 
without corticosteroid injection into the stricture are exam-
ples of therapeutic implications of ileocolonoscopy in 
IBD. In addition to an assessment of response to treatments 
and prediction of relapse, surveillance of dysplasia or cancer 
in patients with long-standing chronic colonic IBD is the 
other crucial indication for colonoscopy in IBD [ 6 ]. 

 In this regard, conventional endoscopy is still essential in 
IBD treatment, but it is very time-consuming and laborious, not 
that well accepted by the patients. Moreover, it is not always 
easy to make a correct diagnosis only using conventional 
endoscopy. To overcome those problems, more rapid, conve-
nient, and accurate diagnostic technologies have been devel-
oped and are still evolving. Various novel techniques including 
chromoendoscopy with or without magnifi cation, fl uorescence 
endoscopy, narrowband imaging, optical coherence tomogra-
phy, and confocal laser endomicroscopy are recently used in 
the diagnosis and management of IBD [ 7 – 11 ]. 
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        J.  H.   Cheon ,  MD, PhD      (*) •    W.  H.   Kim ,  MD, PhD    
  Department of Internal Medicine, Institute of Gastroenterology , 
 Yonsei University College of Medicine , 
  50-1 Yonsei-ro, Seodaemun-gu ,  Seoul   120-752 ,  South Korea   
 e-mail: geniushee@yuhs.ac  

   Table 1.1    The roles of ileocolonoscopy in infl ammatory bowel 
diseases   

  Indications of ileocolonoscopy for IBD  
 Correct diagnosis of IBD 
 Differential diagnosis of IBD 
 Assessment of disease extent and severity 
 Assessment of disease activity 
 Assessment of response to treatments (therapeutic monitoring) 
 Assessment of complications – strictures, fi stulae, or bleeding 
 Prediction of relapse 
 Therapeutic implications 
 Surveillance of dysplasia and colorectal cancer 
  Contraindications of ileocolonoscopy for IBD  
 Acute severe or fulminant ileocolitis 
 Patient’s refusal or poor compliance 
 Suspected or impending bowel perforation 
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1.1     Ulcerative Colitis 

1.1.1     Introduction 

 Ulcerative colitis (UC) is a type of IBD confi ned to the 
colorectum, characterized by repeated episodes of relapse 
and remission. UC involves the rectum and colon affecting 
mainly mucosal and submucosal layers. The pathogenesis is 
unknown though theories exist. Patients with UC have 
abnormalities of the immune system, but whether these 
problems are a cause or a result of the disease is still unclear. 
The treatment differs according to the disease activity and 
extent. The most common symptoms are mucoid stool, blood 
or pus in diarrhea, abdominal pain, urgency, and tenesmus. 
Other symptoms include anemia, fever, nausea, weight loss, 
loss of body fl uids and nutrients, skin lesions, growth failure 
in children, etc. 

 UC can be diffi cult to diagnose because its symptoms are 
similar to those of other intestinal disorders. Flexible sig-
moidoscopy and colonoscopy are the most accurate methods 
for diagnosing UC and ruling out other possible conditions, 
such as Crohn’s disease, diverticular disease, or cancer. 

 The diagnosis of UC relies on the presence of bloody 
diarrhea with negative stool cultures and endoscopic evi-
dence of diffuse, continuous mucosal infl ammation involv-
ing the rectum and extending to a point more proximal in the 
colon. Sulfasalazine or mesalamine agents with or without 
corticosteroids are prevalent options in UC treatment. 
Patients who do not respond to mesalamine- based therapy 
can be treated with immunomodulators or anti-TNF thera-
pies. Failure or occurrence of adverse reactions to these 
medications leaves the patients with little choice other than 
colectomy. However, it is important to take patient’s quality 
of life and possibility of pouchitis into account before 
surgery. 

 Most patients with UC never develop colorectal cancer, 
but the two major factors that increase the risk of colorectal 
cancer are the duration of the disease and how much of the 
colon is affected.  

1.1.2     Clinical Features 

1.1.2.1     Symptoms and Signs 
 UC typically with diarrhea, abdominal pain, gross or 
occult rectal bleeding, urgency to defecate, or weight loss. 
The presence of anemia, thrombocytosis, or hypoalbumin-
emia may suggest infl ammatory bowel disease, but most 
patients with ulcerative colitis will not have those abnormali-
ties. C-reactive protein (CRP) level and erythrocyte 

 sedimentation rate (ESR) are relatively insensitive for detect-
ing ulcerative colitis. Serologic tests such as ANCA or 
ASCA might be helpful in the differential diagnosis, but not 
confi rmative or pathognomonic. At the time of diagnosis, 
infective (enteric pathogens such as Salmonella, Shigella, 
Yersinia, Campylobacter, E. Coli 0157:H7, or Clostridium 
diffi cile), ischemic, irradiation causes of colitis must be 
excluded. Endoscopic biopsy plays a key role in confi rming 
the diagnosis of UC.  

1.1.2.2     Disease Activity Assessment 
 UC patients can be categorized by the severity of their dis-
ease. The accurate assessment of disease activity and extent 
is essential to the appropriate selection of various treatment 
modalities. The assessment of UC activity is based on the 
combination of symptoms, clinical and laboratory examina-
tions, and endoscopic fi ndings. Truelove-Witts criteria, Mayo 
score, Baron score, modifi ed Baron Score, Sutherland index, 
Powell-Tuck index (St. Marks index), and Rachmilewitz 
index (endoscopic clinical activity index, CAI) are the com-
monly used disease activity measuring instruments. 

 According to Truelove and Witts’ classifi cation 
(Table  1.2 ) [ 12 ], mild disease is characterized by stools up to  
4 times in a day with or without blood; a normal ESR or 
CRP; and with no systemic signs of toxicity. Moderate dis-
ease correlates with 4–6 bloody stools per day but with mini-
mal signs of toxicity. Patients with severe diseases have more 
than six bloody stools a day or observable massive and sig-
nifi cant bloody bowel movement and evidence of toxicity 
such as fever, tachycardia, anemia, or an elevated ESR or 
CRP. Fulminant disease may manifest as abdominal tender-
ness or distension, continuous bleeding, and anemia with 
transfusion requirement or colonic dilatation [ 13 – 16 ].

   With the importance of clinical severity assessment, 
endoscopy is a mainstay in the diagnosis of UC and also rep-
resents a valuable tool for assessing disease activity and 
extent of disease (Table  1.3 ). The original endoscopic grad-
ing of UC is Baron’s index. Baron index was developed 
mainly based on the severity of bleeding. The ulceration was 
not assessed in this index [ 17 ]. Mayo endoscopic scoring 
system has been most widely used for the assessment of 
endoscopic activity for UC in both clinical practice and clini-
cal investigational settings. Mayo score consists of a 4-point 
scale (0–3) of appearance of the rectal mucosa [ 18 ]. UCEIS 
(Ulcerative Colitis Endoscopic Index of Severity) [ 19 ], a 
newly developed index on a 100-point scale, began to be 
used in the diagnosis of UC recently. The UCEIS has been 
undergone independent validation with different videos and 
investigators, evaluating operating properties of the index 
(responsiveness and reliability).

J.H. Cheon and W.H. Kim



3

   Table 1.2    Severity of ulcerative colitis: Truelove and Witts’ classifi cation   

 Stools per day (blood in stools)  Systemic toxicity  ESR or CRP  Temperature 

 Mild  <4 (+/−)  Absent  Normal  Normal 
 Moderate  4–6 (+)  Absent or minimal  Normal or elevated  Normal or intermediate 
 Severe  >6 (+)  Present  Elevated  >37.8 
 Fulminant  >10 (+)  Present  Elevated  >37.8 

  Modifi ed from Adams and Bornemann [ 16 ]  

   Table 1.3    Severity of ulcerative colitis: endoscopic indices   

 Baron index (Modifi ed from Osada et al. [ 17 ]) 

 Score  Severity  Activity indices 

 0  Normal  Mat mucosa, ramifying vascular pattern clearly visible throughout, no 
spontaneous bleeding, no bleeding to light touch 

 1  Abnormal  Appearances between 0 and 2 
 2  Moderate  Bleeding to light touch, but no spontaneous bleeding seen ahead of 

instrument on initial inspection 
 3  Severe  Spontaneous bleeding seen ahead of instrument at initial inspection and 

bleeds to light touch 

 Mayo score (Modifi ed from Lewis et al. [ 18 ]) 

 Score  Severity  Activity indices 

 0  Normal  Normal or inactive disease 
 1  Mild  Erythema, decreased vascular pattern, mild friability 
 2  Moderate  Marked erythema, absent vascular pattern, friability, erosions 
 3  Severe  Spontaneous bleeding, ulceration 

 UCEIS [ 19 ] 

 Descriptor  Likert scale  Defi nition 

 Vascular pattern  Normal (1)  Normal vascular pattern with arborization of capillaries clearly defi ned 
or with blurring or patchy loss of capillary margins 

 Patchy obliteration (2)  Patchy obliteration of vascular pattern 
 Obliterated (3)  Complete obliteration of vascular pattern 

 Bleeding  None (1)  No visible blood 
 Mucosal (2)  Some spots or streaks of coagulated blood on the surface of the mucosa 

ahead of the scope, which can be washed away 
 Luminal mild (3)  Some free liquid blood in the lumen 
 Luminal moderate (4)  Frank blood in the lumen ahead of endoscope or visible oozing from 

mucosa after washing intraluminal blood or visible oozing from a 
hemorrhagic mucosa 

 Erosions and ulcers  None (1)  Normal mucosa, no visible erosions or ulcers 
 Erosions (2)  Tiny (≤5 mm) defects in the mucosa of a white or yellow color with a 

fl at edge 
 Superfi cial ulcer (3)  Larger (>5 mm) defects in the mucosa, which are discrete fi brin-

covered ulcers in comparison with erosions, but remain superfi cial 
 Deep ulcer (4)  Deeper excavated defects in the mucosa, with a slightly raised edge 

1 Ileocolonoscopy in Infl ammatory Bowel Diseases
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1.1.3         Endoscopic Features 

1.1.3.1     Indication for Endoscopy 
 The indications for endoscopy in UC are the following: ini-
tial diagnosis, follow-up in asymptomatic patients, surveil-
lance of dysplasia and colorectal cancer, and at any time that 
symptoms worsen or new symptoms occur. 

 The diagnosis of UC can be made initially by sigmoidos-
copy. Mucosal biopsies are used to confi rm the diagnosis and 
indicate the initial therapy. Colonoscopy in UC plays an 
important role in assessing the extension and severity of dis-
ease as well. In addition to this, colonoscopy can be used in 
evaluating the response to the treatment. With regard to ther-
apeutic applications, obstructive symptoms caused by benign 
fi brotic strictures can be treated adequately by endoscopic 
balloon dilation. Epidemiological studies have demonstrated 
an increased risk of colorectal cancer in patients with both 
UC and colonic Crohn’s disease. Surveillance endoscopy is 
indicated for regularly obtaining multiple biopsies to exclude 
possible malignancy, especially in the setting of UC [ 1 ].  

1.1.3.2     Extent of Disease 
 Continuous infl ammation without skipped area and the 
involvement of rectum is a typical feature of 
UC. Infl ammation or ulceration of mucosa initiates from the 
superjacent area of the anal canal and is distributed in a con-
tinuous and symmetrical manner. Some exceptional cases 
include appendiceal orifi ce infl ammation, proximal colon 
involvement only, and rectal sparing after local therapy, 
which will be described later in this chapter. The extent of 
UC can be classifi ed as proctitis, left-sided colitis, and 
extensive colitis (Table  1.4 ) [ 20 ].

   For approximately one third of patients with UC is classi-
fi ed as having proctitis. Proctitis is limited to the rectum, 
especially involves up to 15 cm from the anal verge (Fig.  1.1 ). 
Because of its limited extent of colitis, it is regarded as a 
milder form of UC. It is associated with fewer complications 
and offers a better prognosis than more extensive disease. 
Because of its location, ulcerative proctitis can be misdiag-
nosed as a hemorrhoid unless careful observation is 
performed.  

 Left-sided UC includes infl ammation that begins from the 
rectum, involving up to the colon near the splenic fl exure. 
When infl ammation is located in the rectum and sigmoid 
colon, it specifi cally refers to proctosigmoiditis (Fig.  1.2 ). 

Typically, it presents bloody diarrhea, cramps, or tenesmus. 
Moderate pain on the lower left side of the abdomen may 
occur in active disease.  

 The extensive colitis is an infl ammation involving more 
proximal area to splenic fl exure. Extensive colitis may begin 
in the rectum and spread to the transverse or more proximal 
colon (Fig.  1.3 ). In particular, infl ammation of the whole 
colonic mucosa from the rectum to cecum is referred to as 
pancolitis (Fig.  1.4 ). Patients with extensive colitis show more 
frequent complications, extraintestinal manifestations, and 
systemic symptoms. They are also at a higher risk of colorec-
tal cancer and are likely to receive more immunosuppressive 
and surgical therapies [ 21 ]. Lesions usually get more severe 
towards the rectum, but sometimes it is less severe inversely. 
Moreover, normal mucosa is usually clearly distinguishable 
from infl amed mucosa in UC, but sometimes, lesions are scat-
tered around the margin, making it diffi cult to diagnose.   

 Cecal patch is the presence of fl at periappendiceal lesions, 
and it has been recognized mostly in patients with left-sided 
UC or proctitis. This cecal patch or appendiceal orifi ce 
infl ammation (AOI) (Fig.  1.5 ) is observed with reddish and 
friable mucosa in the cecum, especially around the appendi-
ceal orifi ce. It is more frequently observed in patients with 
less extensive UC and is unlikely the result of patchy 
improvement due to treatments. Segmental ulcerative colitis 
(Fig.  1.6 ) is a term designated for cases not involving the 
rectum, but involving the colon focally and segmentally. 
Rectal sparing also can occur after local therapies such as 
rectal mesalamine suppositories or enema (Fig.  1.7 ). These 
are often misdiagnosed as having Crohn’s disease of the 
colon. Infl ammation of the proximal colon and distal area 
such as the rectum with grossly normal skipped areas 
between proximal and distal areas is also considered as 
one of the endoscopic features of UC. Rarely, atypical 
infl ammatory mucosal change characteristic for UC in vari-
ous colonic segments without continuity can also be 
observed, and they are suggested to be one of the features of 
UC as well (Fig.  1.8 ).     

 Sometimes, nonspecifi c mucosal infl ammation in the ter-
minal ileum is observed in patients with UC although, by 
defi nition, UC is restricted to the colon. Involvement of the 
terminal ileum in UC is termed backwash ileitis. It is char-
acterized by the presence of active enteritis involving the 
terminal ileum in a contiguous pattern from the cecum 
(Fig.  1.9 ) [ 22 ].   

   Table 1.4    Montreal classifi cation of 
extent of ulcerative colitis [ 20 ]   

 Extent  Anatomy 

 E1  Ulcerative proctitis  Involvement limited to the rectum (i.e., proximal extent 
of infl ammation is distal to the rectosigmoid junction) 

 E2  Left-sided UC (distal UC)  Involvement limited to a proportion of the colorectum 
distal to the splenic fl exure 

 E3  Extensive UC (pancolitis)  Involvement extends proximal to the splenic fl exure 

J.H. Cheon and W.H. Kim
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a b

  Fig. 1.1    ( a ) Ulcerative colitis limited to the rectum. ( b ) Mild UC involves the superjacent area of anal verge       

  Fig. 1.2    Left-sided ulcerative colitis. Ulcerative colitis up to the sigmoid colon. The border between colitic and normal mucosa is clearly seen in 
the sigmoid colon       
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a

b

  Fig. 1.3    Extensive ulcerative colitis. ( a ) The infl ammation is seen up to the transverse colon. ( b ) Clear distinct margin is seen between normal 
mucosa and infl amed mucosa in the transverse colon       

  Fig. 1.4    Pancolitis. Colitis extends to the cecum and ascending colon       
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a

b

  Fig. 1.5    Cecal patch or appendiceal orifi ce infl ammation in ulcerative colitis. It is basically a similar mucosal fi nding to infl amed mucosa in the 
distal area of ulcerative colitis. ( a ) AOI confi ned to appendiceal orifi ce. ( b ) It often extends to the cecum       

 

1 Ileocolonoscopy in Infl ammatory Bowel Diseases



8

  Fig. 1.6    Segmental ulcerative colitis. Infl ammation involves the colon segmentally with the normal-looking intervening mucosa       

a b

  Fig. 1.7    Rectal sparing in a patient with ulcerative colitis. The patient was receiving a mesalazine suppository therapy at the time of colonoscopy. 
( a ) Active infl ammation is seen in the sigmoid colon. ( b ) Whitish scar change remains, but there is no evidence of infl ammation in the rectum       
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b

a

  Fig. 1.8    Skipped pattern of mucosal infl ammation in ulcerative colitis. 
( a ) Focal segmental infl amed mucosal patches with skipped normal 
area are seen in the sigmoid colon. ( b ) Active infl ammation is observed 

in the ascending colon. With the skipped normally looking mucosa in 
the proximal transverse colon, another focal infl amed mucosa is 
observed in the distal transverse colon       
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a b

  Fig. 1.9    Backwash ileitis. ( a ) The patulous ileocecal valve is seen. ( b ) When the colonoscope passed through the ileocecal valve, active infl am-
mation was observed in the terminal ileum       
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1.1.3.3     Characteristics of Endoscopic Features 
According to Disease Status 

   Active UC 
 Active disease in UC is characterized by the endoscopic 
appearance of superfi cial ulcerations, friability, distorted 
mucosal vascular pattern, and exudates (Table  1.5 ). 
Erythema, erosions, and blurring of the normal vascular and 
mucosal patterns are the signs of low or mild activity. Severe 
active disease is characterized by edema, ulcerations, and 
mucopurulent exudates, as well as pseudopolyps and friable 
mucosa with spontaneous bleeding. Treatment of the condi-
tion depends on the extent of disease and the degree of 
infl ammation.

   Blurring of vascularity in UC patients is observed from 
the early stage of infl ammation, and normal vascularity com-
pletely disappears in severe infl ammation (Fig.  1.10 ).  

 Mucosal edema is defi ned as thick and swollen mucosa 
which is pooled with fl uid. Edematous mucosal change 
develops, and it gets more severe with the progression of 
infl ammation. With severe edema, colonic lumen shows nar-
rowed appearance (Fig.  1.11 ).  

 Erythema is red coloration of the membrane composed of 
dilated veins. It is observed in mild or moderate UC rather 
than severe UC (Fig.  1.12 ). Mucopurulent exudates are fre-
quently observed in UC, and mucinous exudates are exu-
dates composed of the mixture of blood and pus (Fig.  1.13 ). 
Mucosal infl ammation lends a granular appearance to the 
surface of the bowel (Fig.  1.14 ). As infl ammation increases, 
the bowel wall and haustra thicken. Progression of infl am-
mation might induce spontaneous bleeding, and it is a major 
feature of severe UC. Spontaneous bleeding after luminal 
infl ation, easy touch bleeding, and even without any physical 
stimuli can be observed due to severe infl ammation 
(Fig.  1.15 ).     

 Typically, the ulcers of UC are superfi cial and small in 
cases of mild to moderate infl ammation (Fig.  1.16 ). In severe 
cases of UC, larger and deeper ulcers are observed (Fig.  1.17 ). 
Severe ulcerative changes include various shapes of ulcers 
including wide mucosal defects (Fig.  1.18 ), punched-out 
ulcers, deep and longitudinal ulcers (Fig.  1.19 ), irregular 
ulcers, geographic ulcers (Fig.  1.20 ), and cobblestone-like 
appearance (Fig.  1.21 ). Deep geographic and serpiginous 
(snakelike) ulcers are also common endoscopic fi ndings in 
Crohn’s disease, which thus often makes it diffi cult to dif-
ferentiate between the two diseases.       

 Symptoms of diarrhea and abdominal pain are common to 
both infectious colitis and IBD. The endoscopic fi ndings of 
infectious colitis and UC are often alike in the acute phase. 
In this case, clinical manifestations are occasionally helpful 
in the differential diagnosis (Table  1.6 ). Statistically, major 
symptoms of infectious colitis are acute onset, early fever, 
and frequent bowel movements. Fever is a usual symptom of 
infectious colitis and occurs within the fi rst week at onset. 

Bowel movements are more than 12 times a day. Severe 
abdominal pain and vomiting at an early time point are the 
other symptoms of infectious colitis. In contrast, the symp-
toms of IBD onset are more gradual and insidious. The fever 
is rare and typically does not appear within the fi rst week at 
onset.

   In patients with UC, risk for reactivation of latent cyto-
megalovirus (CMV) infection is increased and is signifi -
cantly higher than in CD (10–56.7 % vs. 0–29.6 %) [ 23 ]. 
The risk of CMV reactivation depends on the type of 
immunomodulators used and is higher in steroid-refractory 
than in steroid-responding patients. CMV reactivation 
should be routinely sought for in cases of disease fl ares or 
unresponsiveness to treatment (Fig.  1.22 ). The colono-
scopic fi ndings of UC patients infected with CMV are com-
plicated, because infl ammatory changes due to UC itself in 
the colonic mucosa exist prior to CMV infection [ 24 ]. 
Colonoscopic features include various types of lesions, a 
mucosal erythema, mucosa erosions and wide mucosal 
defects, solitary ulcer or ulcerations, and even perforation. 
The most common feature is multiple ulcers with at least 
one large ulcer from the persistent infl ammation and 
fi brotic changes [ 25 – 27 ].  

 Although  Clostridium diffi cile  ( C. diffi cile ) colonizes the 
colon, it is not usually invasive, and tissue injury and 
infl ammation are mediated by exotoxin (toxin A or toxin B) 
generated by the bacteria (Fig.  1.23 ). The incidence of  C. 
diffi cile  infection in IBD has recently been increased, and it 
appears to predict recurrent fl ares. Especially, UC patients 
with  C. diffi cile  infection had signifi cantly higher morbid-
ity and surgery rates [ 28 ]. The typical visualized endo-
scopic features of UC patients infected with  C. diffi cile  do 
not exist. However, nonspecifi c mucopus and pseudomem-
brane can be observed endoscopically. Pseudomembranous 
colitis is presented as the ulcerated colon mucosa covered 
by fi brinoid exudate. Rectal ulcers with bleeding and ooz-
ing polypoid lesions are also observed [ 29 ]. The pseudo-
membranes on the colonic mucosa usually are presented in 
the right colon and may therefore be missed by a sigmoid-
oscopy [ 30 ].  C. diffi cile  infection also can occur in the 
small bowel and specifi cally in patients who had undergone 
a colectomy and an ileal pouch-anal anastomosis [ 31 ].   

   Quiescent UC 
 Clinical remission refers to the absence of symptoms such 
as diarrhea, bloody stool, and abdominal pain for more than 
a month, whereas endoscopic remission refers to the absence 
of signs such as ulceration, contact or spontaneous bleeding, 
and visible vascular patterns on the colonic mucosa. 
Although clinical symptoms of active UC, such as abdomi-
nal pain, diarrhea, and bloody stool, may disappear, it is 
often observed that endoscopic fi ndings of active UC 
remain. 
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 The major endoscopic aspect of patients with UC in its 
quiescent phase is the alteration or distortion of vascular 
markings. The regenerated vascularity can be observed in 
sparse and irregular appearance with white scar changes as a 
result of sequelae after infl ammation disappearance 
(Fig.  1.24 ).  

 Between extensive scars, diverticular structures are usu-
ally observed and called pseudodiverticula (Fig.  1.25 ). 
Pseudodiverticulum and the classical cobblestone appear-
ance result from deep transverse and longitudinal ulcers 
separated by residual areas of edematous mucosa. It is com-
monly associated with skip lesions, stricturing, and relative 
rectal sparing.  

 Patients with severely active disease can have deep ulcers 
and friability that result in spontaneous bleeding; meanwhile, 
infl ammatory polyps may occur in quiescent UC (Fig.  1.26 ), 
and most of the polyps are located within an area of estab-
lished colitis. Chronic infl ammation in the colon results in 
infl ammatory polyps. It is also known as pseudopolyps 
because they are different from the other typical forms of 
polyps and noncancerous nature. Infl ammatory polyps can 
show various sizes, shapes, number, and surface changes. 
Sometimes, hyperplastic polyps are diffi cult to distinguish 
from small elevated polypoid areas of dysplasia (Fig.  1.27 ).   

 Severe infl ammation can lead to luminal narrowing and 
bowel wall thickening with or without prestenotic dilata-
tion. Strictures are classifi ed as benign or malignant on the 
basis of histopathology obtained at endoscopy or surgery 
(Fig.  1.28 ). As the duration of the disease increases, the pro-
portion of malignant strictures increases sharply [ 32 ].  

 The rigid and featureless appearance of the colon in 
chronic ulcerative colitis is called lead pipe appearance 
(Fig.  1.29 ), and this is derived from long-standing severe 
infl ammation. The sign is a complete loss of haustral mark-
ings and usually a degree of uniform luminal narrowing due 
to chronic bowel wall thickening. In this case, the colon is 
typically shortened.   

   Long-Standing UC 
 In case of long-standing UC patients, the colonic mucosa 
shows signs of chronic, recurrent infl ammation and healing. 
It has various colonoscopic appearances ranging from nor-
mal colonic appearance to severe infl ammation and from 
scarring to multiple postinfl ammatory polyps. A featureless 
colon with complete loss of haustration, a shortened or 
 tubular colon indicative feature of chronicity of the disease, 
total blurring of the normal vascular pattern, a granular-like 
mucosa, colonic strictures, and postinfl ammatory polyps are 
common colonoscopic features of long-standing UC patients. 

 Friable mucosa or ulceration is a typical endoscopic 
evidence of active infl ammation, and tubular colonic appear-
ance or strictures usually represent an ongoing infl ammation 
or sequelae of chronic infl ammatory process. Chronic endo-
scopic changes, such as scarring and postinfl ammatory pol-
yps, are not always related to current disease activity, but it 
signifi es previous signifi cant infl ammation [ 33 ]. 

 A shortened or tubular colon indicates chronically active 
colitis and is associated with ongoing infl ammatory process 
and higher neoplasia risk. Especially, stricture formation 
should be regarded as a highly suspicious sign of malignancy 
and is considered the strongest indication for colectomy 
(Fig.  1.30 ) [ 32 ]. However, it is not easy to detect dysplastic 
lesions especially in the scarred colon with many pseudopol-
yps. Therefore, multiple biopsies from all different segments 
are usually performed during colonoscopy for the surveillance 
of colorectal cancer in long-standing UC patients. In a similar 
point of view, it is possible that fl at neoplastic polyps could be 
missed at endoscopy with random biopsy since it does not 
present dysplasia endoscopically. Therefore, more effective 
and advanced techniques in detecting fl at dysplasia are recom-
mended, for instance, dye-based chromoendoscopy or high-
resolution electronic video endoscopy [ 34 ,  35 ]. Furthermore, 
careful and detailed considerations including histologic and 
radiologic assessment are needed to rule out dysplasia and 
malignancy in all cases of long-standing UC patients.    

   Table 1.5    Endoscopic characteristics of active UC   

 Severity  Characteristics 

 Low activities  Erythema, erosions, blurring, and decreased 
vascular and mucosal patterns 

 Severe 
activities 

 Edema, ulcerations, mucopurulent exudates, 
pseudopolyps, friable mucosa with spontaneous 
bleeding 
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aa b

  Fig. 1.10    Blurring or loss of vascularity in UC. ( a ) Normal mucosal vascularity. ( b ) Near complete loss of mucosal vascularity is observed in 
moderate UC       

  Fig. 1.11    Mucosal edema. The swollen mucosa and thickened haustral folds are observed. In severe edema, mucosal narrowing can be shown       
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  Fig. 1.13    Exudates in ulcerative colitis       

  Fig. 1.12    Erythema in ulcerative colitis       
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  Fig. 1.15    Spontaneous hemorrhage in ulcerative colitis       

  Fig. 1.14    Granular appearance in ulcerative colitis       

 

 

1 Ileocolonoscopy in Infl ammatory Bowel Diseases



16

  Fig. 1.17    Various shapes of ulcers in severe ulcerative colitis       

  Fig. 1.16    Small ulcers in ulcerative colitis       
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  Fig. 1.19    Deep, longitudinal ulcers in ulcerative colitis. They are often misdiagnosed as ulcers in Crohn’s disease       

  Fig. 1.20    Irregular and geographic ulcers in ulcerative colitis       

  Fig. 1.18    Wide mucosal defects in ulcerative colitis. The remnant mucosa shapes pseudopolyps       
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   Table 1.6    Clinical features of 
infectious colitis and IBD   

 Clinical features  Infectious colitis  IBD 

 Onset  Acute  Usually insidious 
 Fever  Usual early (within 1st week)  Rare late (after 1st week) 
 Bowel frequency  >12/day at onset  <4/day at onset 
 Other symptoms  Severe abdominal pain, vomiting  Acute deterioration, previous mild symptoms 

  Fig. 1.22    CMV colitis in patients with ulcerative colitis. Variable sized and shaped ulcers are observed accompanying infl ammation due to ulcer-
ative colitis in the colon       

  Fig. 1.21    Cobblestone appearance in ulcerative colitis       
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  Fig. 1.23    Pseudomembranous colitis accompanying ulcerative colitis. 
Multiple yellowish pseudomembranes overlie the infl amed mucosa 
caused by ulcerative colitis       

  Fig. 1.24    Quiescent ulcerative colitis with distortion of vascular markings and whitish scar changes       

  Fig. 1.25    Pseudodiverticula in quiescent ulcerative colitis       
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  Fig. 1.27    Hyperplastic polyp in a patient with ulcerative colitis       

  Fig. 1.26    Infl ammatory polyps in quiescent ulcerative colitis. Some of them form mucosal bridges       

  Fig. 1.28    Stricture in long-standing ulcerative colitis       
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  Fig. 1.29    Loss of haustral markings with lead pipe appearance in long-standing quiescent ulcerative colitis       

  Fig. 1.30    Stricture with active infl ammation in long-standing ulcerative colitis       
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1.1.3.4     Differential Diagnostic Considerations 
 Despite the importance of precise diagnosis of IBD in order 
to make proper therapy and follow-up procedures, diffi cul-
ties in diagnosis arise usually when infl ammation is con-
fi ned to the colon. Indeterminate colitis is a disease with 
clear evidence of IBD, but with insuffi cient evidence to 
allow a specifi c diagnosis of either Crohn’s disease or 
UC. Commonly accepted catalogue of well-defi ned criteria 
or a point score for classifi cation of UC does not currently 
exist. Approximately 4–5 % of cases in IBD cannot be char-
acterized defi nitively as either Crohn’s disease or UC; these 
patients are regarded to have indeterminate colitis 
(Fig.  1.31 ) [ 36 ]. It is usually considered as a temporary or 
tentative diagnosis. In this regard, follow-up endoscopy and 
multiple colorectal biopsies should be performed to make a 
precise diagnosis. The clinical course of patients with inde-
terminate colitis is usually more severe when compared 

with UC. Endoscopic diagnostic diffi culty comes along 
with overlapping of clinical and pathologic features of UC 
and Crohn’s disease.  

 Challenging and underestimated diagnostic problems are 
diagnosis of indeterminate colitis and differentiation of IBD 
from other intestinal disorders (Table  1.7 ) [ 14 ]. In this context, 
radiology, serologic testing (ASCA, anti- Saccharomyces  cere-
visiae  and ANCA, antineutrophil cytoplasmic antibody), and 
upper endoscopy combined with random biopsies for evaluat-
ing granuloma are recommended. Novel diagnostic tools as 
well as conventional endoscopy are needed to positively iden-
tify this group [ 1 ]. Although endoscopic ultrasonography had 
been initially recognized to be effective in differentiating 
between CD and UC, it is now considered to have a limited 
function in this setting. Instead, other  radiologic evaluations 
such as CT enterography or MR enterography are more com-
monly used to evaluate small bowel involvement [ 37 ].

a b

  Fig. 1.31    Indeterminate colitis. On the initial colonoscopy, a longitudinal ulcer was observed ( a ), but 1 year later, endoscopic features were of 
ulcerative colitis ( b )       

   Table 1.7    Differential diagnosis of ulcerative colitis and Crohn’s disease   

 Ulcerative colitis  Crohn’s disease 

 Symmetricity  Symmetric  Asymmetric 
 Continuity  Continuous infl ammation extends proximally from the rectum  Skip lesions with intervening normal mucosa 
 Involvement  Colon only  Panintestinal 
 Depth of involvement  Mucosal infl ammation  Transmural infl ammation 
 Pathology  No granulomas  Noncaseating granulomas 
 Serologic test  Perinuclear ANCA (pANCA) positive  ASCA positive 
 Clinical presentations  Bleeding (common)  Bleeding (uncommon) 

 Fistulae (rare)  Fistulae (common) 
 Weight loss (uncommon)  Weight loss (common) 
 Perianal disease (rare)  Perianal disease (common) 
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1.1.4         Histologic Features 

 The infl ammation may be confi ned to the mucosa or spread 
into the superfi cial part of the submucosa. Histologically, UC 
is characterized by diffuse infl ammatory cell infi ltration of 
the mucosa with basal plasmacytosis, crypt architectural 
change, and a reduction of mucus-secreting goblet cells. 

 The pathologic fi nding in UC typically involves wide-
spread cryptitis (Fig.  1.32 ), crypt distortion (Fig.  1.33 ), crypt 
abscess (Fig.  1.34 ), and crypt atrophy; heavy, diffuse lamina 

propria cell infi ltration (Fig.  1.35 ); and basal plasmacytosis. 
Crypt distortion is used to differentiate between UC and 
other acute colitides and is considered the strongest indicator 
of chronicity of the infl ammation. The infl ammatory infi l-
trate, composed of lymphocytes, plasma cells, and neutro-
phils, leads to cryptitis and crypt abscesses, which is defi ned 
as the presence of neutrophils within crypt epithelium and 
the presence of neutrophils within crypt lumen. Crypt 
abscesses are more commonly observed in patients with UC 
(41 %) than those with CD (19 %) [ 38 ,  39 ].      

  Fig. 1.32    Widespread cryptitis       

  Fig. 1.33    Crypt distortion       
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  Fig. 1.34    Crypt abscess       

  Fig. 1.35    Heavy, diffuse lamina propria cell infi ltration       
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1.1.5     Pouchitis 

 The most common long-term complication after procto-
colectomy with ileal pouch-anal anastomosis (IPAA) for UC 
is pouchitis. Patients who develop pouchitis frequently suffer 
from symptoms such as increased stool frequency, fecal 
urgency, abdominal cramping, and pelvic discomfort, 
although these symptoms may be caused by infl ammation of 
the rectal cuff. Pouchitis resembles recurrence of UC, 
 irritable bowel syndrome, jejunoileal bacterial overgrowth, 
Crohn’s disease, and pouch-outlet obstruction [ 40 ]. The eti-
ology of pouchitis is currently unknown [ 41 ,  42 ]. 

 To obtain the accuracy of a pouchitis diagnosis, clinical 
symptoms and endoscopic fi ndings should be associated. 
Normal pouch shows ringlike folds, staple lines, mild red-
ness near an afferent loop, and a normal vascular pattern 
(Fig.  1.36 ). Various endoscopic fi ndings of pouchitis are as 
follows: edema, erosion, ulcer, friability, purulent mucous, 
spotty erythema, and granularity (Fig.  1.37 ). In many cases 
with distinct edema, ringlike folds are not clear, and erosions 
can be observed frequently against a background of remark-
able edema and redness. Ulcerations in pouchitis have vari-
ous features. A large ulcer or multiple ulcers and linear or 

irregular shapes are also observed. Friable mucosa often 
bleeds easily with endoscope insertion. Otherwise, the sur-
face is oozing with blood against a background of red 
mucosa. Purulent mucus adhering to the mucosal surface is 
presented against a background of edematous and granular 
mucosa. Staple lines are usually found running from the anus 
side to the oral side.   

 According to the severity of infl ammation, the endo-
scopic appearance can be categorized as follows. Mild 
infl ammation of pouch shows redness, slight edema, and 
aphthoid lesions without erosion or ulcerations. Moderate 
pouchitis presents disappearance of mucosal vascular pat-
tern with edema, solitary or regional ulcerations. Aphthoid 
lesions are frequent, and an irregular pattern of erosion can 
be found. Diffuse, spotty redness and linear erosion and exu-
dation of purulent yellow mucus are also observed. 
Compared to moderate infl ammation, extensive or multiple 
ulcers can be observed in severe pouchitis. Diffuse 
erythema, spontaneous bleeding, and erosions are the other 
endoscopic fi ndings of severe pouchitis. Clean-bordered 
ulcers accompanied by upheaval at the circumference 
are present with various shapes in extremely severe 
infl ammation.  

  Fig. 1.36    Endoscopic fi ndings of normal ileoanal pouch after ileal pouch-anal anastomosis       
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  Fig. 1.37    Pouchitis after ileal pouch-anal anastomosis       
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1.1.6     Extraintestinal Manifestations 

 Approximately one third of patients with UC have extraintes-
tinal manifestations, which may be present even when the 
disease is inactive [ 43 ] Arthritis, aphthous stomatitis, primary 
sclerosing cholangitis, uveitis, erythema nodosum, ankylos-
ing spondylitis, pyoderma gangrenosum, and/or psoriasis are 
the generally observed extraintestinal manifestations. 

 Primary sclerosing cholangitis (PSC) (Fig.  1.38 ) is one of 
the most important extraintestinal manifestations in UC. PSC 
is a potentially severe associated condition resulting in cho-
lestatic jaundice and liver failure. Therefore, it requires 
transplantation occasionally. Approximately 5 % of patients 
with UC have cholestatic liver disease, and 40 % of those 
have PSC [ 44 ,  45 ]. Also, Patients with UC and PSC have 
higher incidence of colorectal neoplastic disease compared 
to patients with UC only [ 46 ].   

1.1.7     Gastroduodenal Lesions in Ulcerative 
Colitis 

 These lesions of the upper gastrointestinal tract associated 
with UC are very rare, and the characteristic clinical fea-
tures of UC patients and the mechanisms still remain unre-
solved. The gastroduodenal lesions of UC patients 
extended between the stomach and the duodenum or 
involved the duodenum alone. Continuous granular mucosa 
and erosions are observed as in the case of colonic lesions. 
In addition, mucosal friability and bleeding, ulcers, and 
thickening of the Kerckring’s folds are observed among 
patients with ulcerative colitis complicated by gastroduo-
denal lesions [ 47 ].      

  Fig. 1.38    ERCP fi nding of primary sclerosing cholangitis in a patient 
with UC. The whole intra- and extrahepatic bile ducts are irregularly 
narrowed       
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2.1            Background 

 Crohn’s disease (CD) is a chronic infl ammatory disease of 
unknown etiology with a variety of symptoms including 
abdominal pain, diarrhea, rectal bleeding, weight loss, and 
anemia. CD was fi rstly described as regional ileitis with 
chronic granulomatous infl ammation 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 defi nitively 
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 

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 fi rst-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 fl exible 
sigmoidoscopy or a radiologic imaging study may be safer in 
these circumstances. Ileocolonoscopy can be postponed until 
the clinical condition improves. 

 It is sometimes diffi cult to distinguish CD from other 
severe colitis because regenerative hyperplasia caused by 
heavy infl ammation frequently conceals typical fi ndings 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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2.2     Clinical Manifestations of Crohn’s 
Disease 

 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 refl ect the underlying infl ammatory process. Perianal 
fi ssures, fi stulae, 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 infl am-
mation, fi stulae, abscess, and perianal lesion favor the diag-
nosis of CD. Extraintestinal symptoms can include cutaneous 
manifestations, ocular infl ammations, peripheral arthritis, 
spondylarthritis, and primary sclerosing cholangitis, and it 
will be described specifi cally 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 signifi cantly 
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 diffi cult 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 classifi cation 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 fi brostenotic type often 
coexist, and classifi cation by only disease behavior revealed to 
be unsuitable for reproducing it. In 1998, the World Congress 
of Gastroenterology in Vienna proposed a new classifi cation 
of CD considering age of onset (A), disease location (L), and 
disease behavior (B) as the predominant phenotypic elements 
[ 6 ]. This classifi cation seems easy to apply and relatively sta-
ble through time. However, some clinicians use Montreal revi-
sion of Vienna classifi cation because of recent attentions such 
as early age of onset or perianal issues [ 19 ] (Table  2.2 ).

   Table 2.1    Clinical symptoms and signs of Crohn’s disease [ 8 ]   

  General clinical features  
 Symptoms  Chronic or nocturnal diarrhea 

 Abdominal pain 
 Weight loss 
 Fever 
 Rectal bleeding 

 Signs  Pallor 
 Cachexia 
 Abdominal mass or tenderness 
 Perianal fi ssure 
 Fistulae 
 Abscess 

  Specifi c clinical features according to infl ammatory area  
 Ileum and colon  Intestinal obstruction 

 Infl ammatory mass 
 Abscess 
 Fistulae 

 Colon  Cramping abdominal pain 
 Rectal bleeding and bloody diarrhea 
 Hemorrhage 
 Perianal complications 
 Extraintestinal complications 
involving the skin or joints 

 Upper gastrointestinal 
involvement 

 Epigastric pain 
 Nausea 
 Vomiting 
 Gastric outlet obstruction 

   Table 2.2    Vienna and Montreal classifi cation for Crohn’s disease   

 Vienna  Montreal 

 Age at diagnosis  A1: below 40 years  A1: below 16 years 
 A2: above 40 years  A2: between 17 and 

40 years 
 A3: above 40 years 

 Location  L1: terminal ileum  L1: ileal 
 L2: colonic  L2: colonic 
 L3: ileocolonic  L3: ileocolonic 
 L4: upper a   L4: isolated upper 

disease b  
 Behavior  B1: non-stricturing, 

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

 B2: stricturing  B2: stricturing 
 B3: penetrating  B3: penetrating 

 p: perianal disease 
modifi er c  

   a Any disease location proximal to the terminal ileum regardless of addi-
tional involvement of the terminal ileum or colon 
  b L4 is a modifi er that can be added to L1–L3 when concomitant upper 
gastrointestinal disease is present 
  c “p” is added to B1`B3 and then concomitant perianal disease is 
present  
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2.3        Endoscopic Findings for Initial 
Diagnosis 

2.3.1     Gross Findings 

 Classical endoscopic fi ndings of CD in colonoscopic exami-
nation include discontinuous chronic mucosal infl ammation, 
aphthoid ulcerations, longitudinal ulcerations, and cobble-
stone appearance with normal surrounding mucosa. Skipped 
infl ammatory lesions with normal intervening bowel seg-
ment are one of the key fi ndings that differentiate CD from 
ulcerative colitis. Strictures, both fi brotic and infl ammatory, 
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 infl ammation, while 
whole rectal involvement is usually observed in ulcerative 
colitis [ 13 ]. 

 Relatively initial characteristic fi nding 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 superfi cial 
(fl at 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 nonspecifi c fi nding. Multiple 
presentations of aphthoid ulcers are more specifi c fi ndings 
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 diffi cult 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 ). 

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 specifi c fi nd-
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 infl ammation (Fig.  2.11 ); 
however, the small bowel near the terminal ileum is also able 
to show cobblestoning.   

 Long-standing CD with or without acute infl ammation 
may be characterized by the presence of various mucosal 
changes including mucosal bridges, scars, fi stulas, infl amma-
tory polyps, and stenosis. As a result of fi brosis or scar arising 
from deep undermining ulceration (Fig.  2.12 ) and fi ssures, 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. 
Infl ammatory polyps also can be seen in patients with 
CD. These polyps are known as benign lesions caused by 
long-standing erosive infl ammation of the intestine. Usually 
they are longer in dimension than are wide (Fig.  2.15 ).     

 As a result 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 infl ammation can lead to a 
resultant fi stula (Fig.  2.18 ). Primary colonic fi stulae 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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a b

  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. 2.10    Cobblestone appearance       

  Fig. 2.11    Cobblestoning in front of the mildly stenotic ascending 
colon       

  Fig. 2.12    Undermining ulcers       
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  Fig. 2.13    Mucosal bridges       

a b

  Fig. 2.14    Scars. ( a ) A star-shaped scar. ( b ) Longitudinal ulcer scars in the terminal ileum       
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  Fig. 2.15    Infl ammatory polyps       

a b

c

  Fig. 2.16    Stricture ( a  ileocecal valve,  b  colon,  c  surgical specimen)       
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  Fig. 2.17    Pseudodiverticulum       

a b

  Fig. 2.18    Fistulae (endoscopic features of fi stula opening) between cecum and sigmoid colon ( a  suspicious opening ( arrow ) in the sigmoid colon; 
 b  CT fi nding ( arrow ))       
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a bb

  Fig. 2.19    Histologic fi ndings 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       

2.3.2     Histological Findings 

 Endoscopic biopsy provides diagnostic clues to confi rm 
the diagnosis of CD. Histological fi ndings of CD 
(Fig.  2.19 ) can be summarized with transmural infl amma-
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 infl ammations of dis-
ease. Crypt irregularity such as distortion, fi brosis 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 

 Infl ammation 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 fi nding 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 fi ssures 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.   
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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)-α blocking agents were launched, endoscopic 
confi rmation 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.

   Table 2.3    Criteria for defi nite 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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   Table 2.6    Crohn’s disease activity index (CDAI)   

 Variable  Description  Multiplier 

 Number liquid stools  Sum of 7 days  ×2 
 Abdominal pain  Sum of 7 days’ ratings  0 = none  ×5 

 1 = mild 
 2 = moderate 
 3 = severe 

 General well being  Sum of 7 days’ ratings  0 = generally well  ×7 
 1 = slightly under par 
 2 = poor 
 3 = very poor 
 4 = terrible 

 Extraintestinal complications  Number of listed complications  Arthritis/arthralgia, iritis/uveitis, erythema 
nodosum, pyoderma, gangrenosum, 
aphthous stomatitis, anal fi ssure/fi stula/
abscess, fever >37.8 °C 

 ×20 

 Antidiarrheal drugs  Use in the previous 7 days  0 = no  ×30 
 1 = yes 

 Abdominal mass  0 = no  ×10 
 2 = questionable 
 5 = defi nite 

 Hematocrit  Expected-observed Hct  Males:47 observed  ×6 
 Females:42 observed 

 Body weight  Ideal/observed ratio  [1−(ideal/observed)] × 100  ×1(NOT <−10) 

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

 SES-CD score 

 Variable  0  1  2  3 

 Presence of ulcers  None  Aphthous ulcers (Ø 
0.1–0.5 cm) 

 Large ulcers (Ø 0.5–2 cm)  Very large ulcers (Ø 
>2 cm) 

 Ulcerated surface  None  <10 %  10–30 %  >30 % 
 Affected surface  Unaffected segment  <50 %  50–75 %  >75 % 
 Presence of narrowings  None  Single, can be passed  Multiple, can be passed  Cannot be passed 
 Number of affected 
segments 

 All variables = 0  At least one variable ≥1 

   Table 2.4    Crohn’s disease index of severity (CDEIS)   

 Parameter  Rectum  Sigmoid and left colon  Transverse colon  Right colon  Ileum  Total 

 Deep ulcerations (12 if present)  Total 1 
 Superfi cial ulcerations (12 if present)  Total 2 
 Surface involved by disease(cm)  Total 3 
 Surface involved by ulcerations(cm)  Total 4 
 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 
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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 

 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) 

 In colonic stricture, a complete examination with biopsy is recommended 

 European Crohn’s and Colitis Organisation 
(ECCO) 

 Patients in remission should be clinically assessed on a regular basis. Endoscopy could be of 
some help but only in specifi c 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 fi rst Crohn’s disease treated episode is not justifi ed. 
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-
infl ammatory 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 

 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 infl ammatory bowel disease 

 American College of Gastroenterology 
(ACG) 

 Colonoscopic evaluation of surgical anastomoses can be used to predict the likelihood of 
clinical relapse 
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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 
infl ammation. 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 fi ve aphthoid ulcers on fi rst 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. 2.21    Postoperative recurrence: ulcerations at proximal border of 
anastomosis site       

Risk of postoperative
recurrence 

Very low

No meds

Colonoscopy 6-12
months

postoperatively

No recurrence

Colonoscopy every 1-
3 years

Recurrence

Immunomodulator or
anti-TNF

Low/moderate

6MP or AZA ±
metronidazole

High

Anti-TNF

Colonoscopy 6-12
months

postoperatively

No recurrence

Colonoscopy every 1-
3 years

Recurrence

incement of Anti-TNF
or biologics

  Fig. 2.23    Evaluation and 
treatment of postoperative 
Crohn’s disease [ 16 ]       

  Fig. 2.22    Postoperative recurrence of aphthous and round ulcers in the 
ileal pouch       
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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-TNFα 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 stratifi cation 
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 fi ndings.     

   Table 2.8    Rutgeerts’ endoscopic recurrence score after surgery in 
patients with Crohn’s disease   

 Endoscopic 
score  Defi nition 

 i0  No lesion 
 i1  ≤5 Aphthous lesions 
 i2  >5 Aphthous lesions with normal mucosa between the 

lesions or skipped areas of larger lesions or lesions 
confi ned to the ileocolonic anastomosis 

 i3  Diffuse aphthous ileitis with diffusely infl amed 
mucosa 

 i4  Diffuse infl ammation with already larger ulcers, 
nodules, and/or narrowing 

  Remission, endoscopic score of i0 or i1; recurrence, endoscopic score 
of i2–i4  
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3.1            Clinical Features 

 Behçet’s disease (BD) is a chronic relapsing multisystemic 
vasculitic disorder characterized by recurrent oral and geni-
tal ulcers, ocular lesions, skin manifestations, arthritis, as 
well as vascular, neurologic, and intestinal involvement. 
The prevalence of BD is higher in the Middle and East Asia 
than in Western countries. Intestinal BD is a specifi c sub-
type of BD, characterized by intestinal ulcers and associated 
gastrointestinal symptoms. The frequency of GI involve-
ment varies depending on geographic location, ranging 
from 3 to 50 % [ 3 ]. Symptomatic or documented intestinal 
involvement is rare in Mediterranean patients with BD, 
whereas it is common in East Asian countries including 
Korea and Japan. The most frequently affected site is the 
ileocecal region, and common clinical symptoms include 
abdominal pain, diarrhea, and bleeding. Although the diag-
nosis of systemic BD is usually made according to the crite-
ria suggested by the Behçet’s Disease Research Committee 
of Japan or the International Study Group for Behçet’s 
Disease, adequate diagnosis of intestinal BD using these cri-
teria is limited due to various extraintestinal manifestations 
that emerge at different time points throughout the disease 
course. Therefore, novel diagnostic criteria for intestinal 

BD were recently  proposed, which may be particularly 
 useful in patients with ileocolonic ulcers that do not fully 
satisfy the diagnostic criteria for systemic BD (Fig.  3.1 ) [ 4 ]. 
Histologic fi ndings of intestinal BD are generally nonspe-
cifi c, showing lymphocytic or neutrophilic infi ltration rather 
than vasculitis (Fig.  3.2 ).   

 Similar to infl ammatory bowel disease (IBD), including 
Crohn’s disease and ulcerative colitis, intestinal BD exhibits 
a fl uctuating disease course with repeated episodes of relapse 
and remission. As a result, the primary goals of intestinal BD 
management are induction and maintenance of symptom 
remission to minimize recurrences, surgical procedures, and 
irreversible bowel damage. Medical treatment of intestinal 
BD is largely empirical since well-controlled studies have 
been diffi cult to perform due to the heterogeneity and rarity 
of the disease [ 2 ]. To date, 5-aminosalicylic acids, systemic 
corticosteroids, and immunomodulators have been used 
anecdotally to treat intestinal BD. Regarding prognostic fac-
tors of intestinal BD, several clinical variables including 
younger age, higher disease activity at the time of diagnosis, 
volcano- type ulcers, absence of mucosal healing, higher 
C-reactive protein level, history of surgery, and lack of initial 
response to medical therapy have been repeatedly shown as 
poor prognosticators in patients with intestinal BD [ 6 ].  

      Differential Diagnosis: Intestinal 
Behçet’s Disease 
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Patients with ulcer in ileocecal area

Typical intestinal ulcer Atypical intestinal ulcer

§Systemic BD §Systemic BD
Oral ulcer

only
Oral ulcer

onlyNone None

Definite
intestinal BD

*Probable
intestinal BD

*Suspected
intestinal BD

Nondiagnostic

  Fig. 3.1    Algorithm for the 
diagnosis of intestinal Behçet’s 
disease (BD) based on the type 
of ileocolonic ulcerations and 
clinical manifestations (Adapted 
from Cheon et al. [ 4 ]). 
 § Complete, incomplete, and 
suspected subtypes of systemic 
BD were classifi ed according to 
the diagnostic criteria of the 
Research Committee of Japan. 
 * Close follow-up is necessary       

  Fig. 3.2    Microscopic examination from ulcers of the colon showed 
infl ammatory infi ltration consisting of lymphocytic or neutrophilic 
infi ltration accompanying vasculitis (H&E stain, ×200)       
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3.2     Endoscopic Findings 

 Although the ileocecal area is the most common site 
(80–95 %) of intestinal BD involvement, it can affect any site 
of gastrointestinal tract, from oral cavity to anus [ 3 ,  5 ]. The 
locations of ulcers in intestinal BD are depicted in Fig.  3.3 . 
Esophageal involvement is quite uncommon (less than 5 %), 
and it usually involves the middle part of the esophagus 
(Fig.  3.4 ) [ 3 ]. Moreover, the stomach is the least frequently 
involved part of the gastrointestinal tract (Fig.  3.5 ). Usually, 
the number of ulcers is one (60–65 %) or several (Fig.  3.5 ); 
however, diffuse involvement can occasionally be present. 
Although the size of ulcer can vary from small to large size, 
patients with intestinal BD usually have relatively large ulcers 
(70–80 % of patient have more than 1 cm-sized ulcers). When 
the ulcer was small, it appears like an aphthous lesion or 
small well- demarcated circular or oval-shaped ulcer with nor-
mal adjacent mucosa (Fig.  3.6 ). As the size of ulcer increase, 
deeply penetrating ulcer which is “typical” to intestinal BD is 
formed; however, the ulcer shape is maintained with circular 
or oval shape with discrete, elevated margin, and the ulcer 
base is covered with whitish, thick exudate (Fig.  3.7 ). These 
intestinal BD ulcers can cause clinical complications such as 
bleeding (Fig.  3.8 ) or perforation. Meanwhile, irregular- 
shaped ulcers can present in patients with intestinal BD 
(Fig.  3.9 ). As mentioned above, ulcer type has a prognostic 
implication for patients with intestinal BD, and intestinal BD 
ulcers showing large, well-demarcated nodular margins, 
deeply penetrating feature, are known as a “volcano-type” 
ulcer (Fig.  3.10 ), and patients having these type ulcers show 
less favorable response to medical treatment, a more frequent 
requirement for surgery, and more frequent relapse [ 6 ,  7 ]. 
Ileocecal valve deformity can be seen due to shrinkage of 
adjacent mucosa by infl ammatory or scaring change 
(Fig.  3.11 ). In addition, luminal stricture can be seen in active 
stage (Fig.  3.12 ). Various fi ndings of healing of ulcerative 
lesions after medical therapy are presented in Fig.  3.13 . 
During the disease course of intestinal BD, a substantial num-
ber of patients eventually undergo bowel resective surgery 
due to complications or medically refractory diseases. After 
surgery, intriguingly, most recurrences occur at the anasto-
motic site or within the vicinity of the site (Fig.  3.14 ).              

  Fig. 3.3    Location of ulcers in intestinal BD (Adapted from Kasahara 
et al. [ 1 ])       
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b c

d e

  Fig. 3.4    Upper gastrointestinal involvement in intestinal BD. ( a ) An 
oval-shaped mid-esophageal ulcer with discrete margin. ( b ) Several 
shallow ulcers in the mid-esophagus. ( c ) The number of esophageal 
ulcers (fi gure  b ) is increased on follow-up endoscopy after 2 years. ( d ). 

A well-defi ned active ulcer in the gastric antrum. The lesion was sus-
pected for gastric involvement of intestinal BD. ( e ) Although the previ-
ous ulcer (fi gure  d ) is healed, another active ulcer is noted after 1 year       
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c d
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  Fig. 3.5    Multiple ulcers in intestinal BD. ( a ) Multiple active ulcers 
with irregular margin in the terminal ileum. ( b ) Multiple irregular-
shaped small ulcers in the terminal ileum. ( c ) Multiple circular-shaped 
ulcers with yellowish exudate in the transverse colon. ( d ) Multiple 

small ulcers and aphthous lesions in the ileocecal area. ( e ) Multiple 
active ulcers accompanying erythematous mucosa in the ileocecal 
valve. ( f ) Oval-shaped ulcers in the descending colon       
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  Fig. 3.6    Small ulcers in intestinal BD. ( a ) Two aphthous lesions in the 
terminal ileum. ( b ) A small oval-shaped ulcer in the terminal ileum. 
( c ) A small circular-shaped ulcer in the sigmoid colon. ( d ) A small 
ulcer in the terminal ileum. ( e ) A small irregular-shaped ulcer in the 

ileocecal valve. ( f ) A circular-shaped small ulcer in the ileocecal valve. 
( g ) A small oval-shaped ulcer in the terminal ileum. ( h ) Several circu-
lar-shaped ulcers covered with whitish exudate in the transverse colon         

a b

c d
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Fig. 3.6 (continued)
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c d

  Fig. 3.7    Typical intestinal ulcers in intestinal BD. ( a ) A large deep 
ulcer in the terminal ileum. ( b ) A round-shaped ulcer with discrete bor-
der in the transverse colon. ( c ) A large deep round-shaped cecal ulcer 
accompanying sharply demarcated, elevated border and whitish thick 
exudate. ( d ) A large round-shaped cecal ulcer with discrete margin. 

( e ) A huge active ulcer with elevated margin is located over the ileoce-
cal valve and proximal ascending colon. ( f ) A deep round shaped ulcer 
covered with thick exudate in the terminal ileum. The lesion accompa-
nied by the ileocecal valve stricture preventing colonoscope passage       
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  Fig. 3.8    Active ulcers in a patient with intestinal BD presented with 
hematochezia. An active cecal ulcer with two visible vessels       

e f

Fig. 3.7 (continued)
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  Fig. 3.9    Irregular-shaped ulcers in intestinal BD. ( a ) A large active 
ulcer covered with thick whitish exudate accompanying geographic 
margin in the proximal ascending colon. Multiple aphthous lesions are 
also shown in the ileocecal area. ( b ) An irregular-shaped ulcer in the 

terminal ileum. ( c ) A geographic-shaped ulcer in the transverse colon. 
( d ) An ileocecal ulcer with irregular erythematous border. ( e ) A circum-
ferential-shaped active ulcer. ( f ) An ulcer in the ileocecal valve with 
ill-defi ned margin       

 

J.J. Park et al.



63

a b

c

e

d

  Fig. 3.10    Volcano-type ulcers in intestinal BD. ( a ) A deep penetrating 
ulcer with nodular margins in the terminal ileum. ( b ) A deep penetrat-
ing circular-shaped ulcer in the terminal ileum. ( c ) A huge cecal ulcer 

accompanying nodular margins and whitish surface exudate. ( d ) A 
large cecal ulcer with nodular border and whitish exudate. ( e ) A deep 
terminal ileal ulcer with nodular erythematous margin       
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  Fig. 3.11    Ileocecal valve deformities in intestinal BD. ( a ) Fixed opening of ileocecal valve with scaring change is noted. ( b ) Scaring change with 
ileocecal valve stricture       

a b

  Fig. 3.12    Stricture in intestinal BD. ( a ) Irregular-shaped ulcer with luminal stricture in the transverse colon. ( b ) Luminal stricture with active ulcer 
in the splenic fl exure       

  Fig. 3.13    Various fi ndings of healing of active ulcers after medical 
treatment. ( a ) Several active ulcers are noted in the ileocecal area. 
( b ) Active ulcers (Figure  a ) are healed into scar after 1 year of medical 
treatment. ( c ) A huge deep penetrating ulcer showing nodular ulcer 
base in the cecum. Multiple circular-shaped ulcers are also seen in the 
vicinity. ( d ) After 6 months of immunomodulator therapy, a huge ulcer 
(fi gure  c ) is substantially improved into shallow ulcers. ( e ) A deep 
active ulcer in the ileocecal valve. ( f ) After 10 months of medical 

 therapy, the active ulcer (fi gure  e ) is completely healed into scar. ( g ) A 
small active ulcer is observed in the ileocecal valve. ( h ) The active ulcer 
(fi gure  g ) is completely healed after 6 months of medical therapy. ( i ) An 
irregularly bordered active ulcer in the terminal ileum. ( j ) After 1 year 
of medical treatment, the active ulcer (fi gure  i ) is completely healed 
into scar. ( k ) A small circular-shaped ulcer in the terminal ileum. 
( l ) After 3 year, the small ulcer (fi gure  k ) is aggravated into a large deep 
ulcer with nodular margin         
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Fig. 3.13 (continued)
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c d

  Fig. 3.14    Postoperative endoscopic recurrence in intestinal BD. ( a ) A 
small active ulcer is noted at the anastomotic site in an intestinal BD 
patient after right hemicolectomy. ( b ) A huge active ulcer is observed at 
the anastomotic site in an intestinal BD patient who underwent right 

hemicolectomy. ( c ) A deeply penetrating discrete ulcer at the anasto-
motic site after ileocecectomy. ( d ) Variable-shaped multiple active 
ulcers are noted in the neo-terminal ileum in a patient with intestinal 
BD who underwent right hemicolectomy       
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3.3     Endoscopic Differential Diagnosis 

 Despite the typical fi ndings of intestinal BD, the appropriate 
differential diagnosis of intestinal BD and other intestinal dis-
eases especially those with Crohn’s disease (CD) can be 
problematic in some cases. Therefore, clinicians should make 
diagnosis after full consideration of clinical, endoscopic, and 
pathologic fi ndings and long-term follow-up can occasionally 
be needed for defi nite differentiation. For proper differentia-
tions between intestinal BD and CD, endoscopic features of 
ulcers and its distribution can be informative (Table  3.1 ) [ 8 ]. 
Regarding distribution pattern, diffuse or segmental involve-
ment is more frequent in CD than in intestinal BD. Meanwhile, 
localized focal involvement is more frequent in intestinal BD 
than in CD. Moreover, unlike in CD, anorectal involvement is 
rare in intestinal BD. With respect to the number of ulcers, 
intestinal BD usually has single or several number of ulcers; 
on the other hand, CD commonly presents with multiple 
ulcers. Ulcers of intestinal BD are usually larger, deeper, and 
more obviously demarcated than those of CD. In addition, 
longitudinal ulcers and cobblestonings which are occasion-
ally shown in CD are rare in intestinal BD. A simple distin-
guishing strategy including two endoscopic characteristics 
including ulcer shape (round, irregular/geographical, longitu-
dinal) and distribution of lesion (focal single/focal multiple, 
segmental/diffuse) has been proposed, yielding 92 % of cor-
rect diagnosis either intestinal BD or CD on internal valida-
tion cohort (Fig.  3.15 ) [ 8 ].

   Table 3.1    Differential features between intestinal BD and Crohn’s 
disease   

 Endoscopic fi ndings 
 Intestinal Behçet’s 
disease  Crohn’s disease 

 Anorectal 
involvement 

 Rare  Common 

 Ulcer 
   Distribution  Mainly ileocecal area  More wide 

distribution other 
than ileocecal area 

   Number  1 ~ several  Several ~ multiple 
   Size  Usually large  Various 
   Shape  Round, oval  Longitudinal, various 

shape 
   Border  Discrete, elevated  Relatively irregular 

Distribution of
lesion

Intestinal Behcet’s disease Crohn’s disease

Round

Irregular/geographic

Longitudinal

Segmental
Diffuse

Focal single
Focal multiple

Ulcer shape

  Fig. 3.15    The simple decision tree model for endoscopic differentia-
tions between intestinal BD and Crohn’s disease (Adapted from Lee 
et al. [ 8 ])       
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4.1            Clinical Features 

 Tuberculosis (TB) is a chronic granulomatous infectious 
 disease caused by  Mycobacterium tuberculosis  ( M. tubercu-
losis ). The gastrointestinal tract is the sixth most frequent 
form of extrapulmonary TB (after lymphatic, genitourinary, 
bone and joint, miliary, and meningeal tuberculosis) [ 1 ]. 
Intestinal TB (ITB) can develop via swallowing infected 
sputum, hematogenous spread, ingestion of contaminated 
milk or food, and/or contiguous spread from adjacent organs 
[ 3 ]. The ileocecal region is the most common site of intesti-
nal involvement, likely due to the relative stasis and abun-
dant lymphoid tissue in this region. 

 The symptoms and signs of ITB are relatively vague and 
nonspecifi c. Nonspecifi c chronic abdominal pain is the most 
common symptom, occurring in 80–90 % of patients. 
Anorexia, fatigue, fever, night sweat, weight loss, diarrhea, 
constipation, or blood in the stool may be present. Moreover, 
palpable right lower quadrant abdominal mass or ascites also 
may be observed [ 1 ,  2 ,  3 ]. 

 A presumptive diagnosis of ITB can be made in the set-
ting of known active pulmonary TB, together with clinical, 
endoscopic, and/or radiographic fi ndings suggestive of 
ITB. The defi nite diagnosis of ITB can be confi rmed when 
caseating granulomas (Fig.  4.13 ) or acid-fast bacilli 
(Fig.  4.14 ) are identifi ed during the histologic examination of 
colonoscopic biopsy specimens or when  M. tuberculosis  is 

isolated from the culture of biopsy specimens; however, in 
real clinical practice, these fi ndings are positive in less than 
50 % of patients with ITB. Recently, detection of tubercle 
bacilli DNA by polymerase chain reaction (PCR) has been 
reported as a rapid and accurate diagnostic tool for ITB, but 
application of PCR in clinical settings still requires valida-
tion and false-positive results of PCR limit its active use [ 1 ]. 
Because initial defi nite diagnosis of intestinal TB is not 
made in a substantial number of patients, an empiric initia-
tion of antituberculous therapy is frequently used for situa-
tions in which there is a high index of suspicion for ITB 
based on clinical, radiographic, and endoscopic fi ndings (in 
the absence of histological and/or microbiologic confi rma-
tion) [ 8 ]. Patients with ITB generally demonstrate clinical 
improvement within 2 weeks on empiric therapy and com-
plete healing of active ulcers and erosions in colonoscopic 
follow-up after 2–3 months of anti-TB therapy. For nonre-
sponding cases, drug-resistant TB or enteritides other than 
TB should be considered. 

 In general, treatment of ITB is similar to that of pulmo-
nary TB, with the combinations of conventional antitubercu-
lous chemotherapies (rifampicin, isoniazid, pyrazinamide, 
and ethambutol) for 2 months, followed by rifampicin, eth-
ambutol, and isoniazid for an additional 4 months. The cure 
rate after medical treatment exceeds 95 %. Surgery is war-
ranted for patients with complications such as perforation, 
massive bleeding, and/or high-grade obstruction.  

      Differential Diagnosis: Intestinal 
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4.2     Endoscopic Findings 

 The ileocecal involvement is observed in the majority (80–
90 %) of patients with ITB [ 5 ]. In approximately 20 % of 
cases, segmental colonic involvement occurs in the absence 
of ileocecal lesions. ITB less commonly involves as head 
toward left-side colon and rectum or small intestine. 

 The gross endoscopic fi ndings of intestinal ITB are mainly 
divided into three groups: ulcerative (60 %) type, characterized 
by multiple superfi cial ulcers; hypertrophic type (10 %), charac-
terized by scarring, fi brosis, and pseudotumor lesions; and 
ulcerohypertrophic type (30 %), characterized by an infl amma-
tory mass around the ileocecal valve with thickened and ulcer-
ated intestinal walls [ 3 ]. The ulcers of ITB typically show in a 
transverse/circumferential orientation relative to the long axis of 
the gut lumen (Fig.  4.1 ), and these types of ulcers are identifi ed in 
40–60 % of patients with ITB, which is the single most important 
endoscopic clue for differentiation from Crohn’s disease (CD). 
Additionally, the multiple ulcers occasionally show circumferen-

tial arrangement (Fig.  4.2 ). Besides circumferential ulcers, other 
types of ulcers including geographic, round, longitudinal, and 
irregular shape can also be observed (Fig.  4.3 ). The surrounding 
mucosa of ulcers is usually infl amed and shows nodular feature. 
Although small ulcers can be seen in ITB, aphthous lesions are 
not common (<20 %) (Fig.  4.4 ). Among the three endoscopic 
types of ITB, ulcerohypertrophic-type ITB particularly necessi-
tates differential diagnosis with colon cancer (Fig.  4.5 ). Ileocecal 
valve deformity can be seen, and ileocecal valve occasionally 
shows fi xed-open or patulous feature due to shrinkage of adja-
cent mucosa by infl ammatory or scarring change (Fig.  4.6 ). In 
addition, luminal stricture can be seen in active stage, and this can 
grow worse or emerge during healing process (Fig.  4.7 ). Small 
ulcers can disappear without scar, but most ulcers of ITB remain 
scarring change after healing (Fig.  4.8 ). Some scars make diver-
ticulum-like lesion (pseudodiverticulum) (Fig.  4.9 ). Variable-
sized infl ammatory polyps are occasionally seen (Fig.  4.10 ). 
Diverse fi ndings of healing of ulcerative lesions after antitubercu-
lous chemotherapy are shown in Fig.  4.11 .             

a b

c d

  Fig. 4.1    Circumferential-shaped ulcers in ITB. ( a ) Deep transverse ulcer travels colonic lumen about half. ( b ) Wide transverse ulcer encircling 
colonic lumen. ( c ) Shallow circumferential ulcer encircling colonic lumen is noted. ( d ) Circumferential-shaped ulcer is noted in the terminal ileum       
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a b

c d

  Fig. 4.2    Multiple ulcers with circumferential arrangement. ( a ) Multiple 
ulcers are arranged in a transverse direction. ( b ) Several active ulcers are 
arranged in a circular direction accompanying nodular change and 

hyperemia. ( c ) Two active ulcers are arrayed in a circumferential direc-
tion accompanying luminal narrowing. ( d ) Multiple active ulcers are 
circumferentially positioned encircling colonic lumen       
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a b

c d

e f

  Fig. 4.3    Various shapes of ulcers in ITB. ( a ) Geographic-shaped ulcer 
contiguous to the ileocecal valve. Scarring change of cecum is also 
observed. ( b ) Starlike-shaped ulcer in the colon accompanying nodular 

change. ( c ) Round-shaped ulcer in the cecum base. ( d ) Irregular-shaped 
ulcers with exudate. ( e ) Square-shaped ulcer. Pseudopolyps and scarring 
change also are noted. ( f ) Longitudinal-shaped ulcer in the terminal ileum       
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a b

  Fig. 4.4    Small ulcers in ITB. ( a ) Small ulcers in the colon. ( b ) Aphthous lesions with scarring change and infl ammatory polyps. Irregular vascu-
larity is also observed on scar       

a b

  Fig. 4.5    Ulcerohypertrophic type of ITB. ( a ) A protruding polypoid 
mass with surface nodularity is noted at the ileocecal area. On adjacent 
mucosa, discrete and deep ulcerations are accompanied. ( b ) 

Colonoscopic fi ndings after 2 months of antituberculous treatment. The 
size of the polypoid mass ( a ) is reduced, and active ulcer is healed into 
scar       
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c d

  Fig. 4.6    Patulous ileocecal valve. ( a ) Widely opened ileocecal valve 
with adjacent active ulcer and cecal scarring change. ( b ) Fixed opening 
of ileocecal valve was observed accompanying adjacent deep ulcers 
with friability and nodular change. ( c ) Fixed opening of ileocecal valve 

with infl ammatory polyps. Scarring change with pseudodiverticula is 
also noted in the cecum. ( d ) Patulous ileocecal valve and multiple pseu-
dodiverticula are noted after completion of antituberculous 
chemotherapy       
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  Fig. 4.7    Strictures in ITB. ( a ) Ileocecal valve stenosis with active ulcer 
was noted. Colonoscope could not pass ileocecal valve. ( b ) Active ulcer 
in the ileocecal valve ( fi gure a ) was healed into scar after 6 months of 
antituberculous therapy. Ileocecal stricture was more worsened. ( c ) 
Luminal stricture with active ulcer in the hepatic fl exure. ( d ) Luminal 
stricture with circumferential ulcer in the ascending colon. ( e ) Active 
transverse ulcer with stricture preventing colonoscope passage in the 

descending colon. ( f ) After completion of 6 months of antituberculous 
therapy, although active ulcer ( fi gure e ) was completely healed, luminal 
stricture is still sustained. ( g ) A wide circumferential ulcer in the proxi-
mal transverse colon. ( h ) After 2 months of antituberculous therapy, 
active ulcer ( fi gure g ) was substantially healed into scar; however, 
newly developed luminal narrowing was observed         

a b

c d
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Fig. 4.7 (continued)
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a b

c d

  Fig. 4.8    Scars in ITB. ( a ) Diffuse scarring change in the ascending colon. ( b ) Scar in the colon. ( c ) Circumferential scar with infl ammatory pol-
yps. ( d ) Circular scar with multiple infl ammatory polyps       
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a bb

  Fig. 4.9    Pseudodiverticula in ITB. ( a ) Several pseudodiverticula in the cecum. ( b ) After completion of antituberculous therapy, multiple pseudo-
diverticula and mucosal bridges are observed in the ascending colon       
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aa b

c d

  Fig. 4.10    Infl ammatory polyps in ITB. ( a ) Several large infl ammatory 
polyps are clinging to the cecal wall, and multiple pseudodiverticula 
also are noted. ( b ) An infl ammatory polyp is attached in the cecum. ( c ) 

Multiple infl ammatory polyps are seen along the semilunar folds in the 
ascending colon. ( d ) Multiple infl ammatory polyps are attached in the 
cecum. Ileocecal valve shows patulous feature       

 

4 Differential Diagnosis: Intestinal Tuberculosis



82

  Fig. 4.11    Diverse fi ndings of healing of active ulcers after 
 antituberculous chemotherapy. ( a ) Multiple active ulcers are con-
nected with each other; the intervening protruded mucosa appears like 
 cobblestone. ( b ) After completion of antituberculous therapy, active 
ulcers ( fi gure a ) completely healed into scar. ( c ) A wide circumferen-
tial ulcer completely encircling colonic lumen. ( d ) After 3 months of 
antituberculous therapy, active ulcer ( fi gure c ) healed with the remain-

ing several infl ammatory polyps. ( e ) Variable-shaped ulcers with exu-
date are scattered in the colonic segment. ( f ) After 3 months of 
antituberculous therapy, active ulcers ( fi gure e ) completely healed into 
scar and multiple infl ammatory polyps. ( g ) Two transverse ulcers are 
arranged side by side in the ascending colon. ( h ) After 2 months of 
antituberculous therapy, two active circumferential ulcers ( fi gure g ) 
substantially healed into scar         

a b
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Fig. 4.11 (continued)

4 Differential Diagnosis: Intestinal Tuberculosis



84

4.3     Endoscopic Differential Diagnosis 

 The differential diagnosis of ITB includes CD, infectious 
enteritides including actinomycosis, histoplasmosis, amebia-
sis, yersiniosis, typhlitis, lymphoma, colon cancer, mucoceles, 
and drug-induced lesions. Among them, differential diagnosis 
between ITB and CD is the most frequently encountered chal-
lenging problem for clinicians especially in Asia where ITB 
continues to be highly prevalent, and where the incidence of 
CD is increasing, since these two diseases  overlap in clinical, 
endoscopic, and histological features [ 4 ]. Regarding endo-
scopic differentiation, although there is no single diagnostic 
fi nding for defi nite differentiation between the two diseases, 
comprehensive assessment of characteristic endoscopic fi nd-
ings can be helpful in initial differentiation. To be specifi c, 
transverse-/circumferential- shaped ulcers, scars, pseudodiver-
ticula, and patulous ileocecal valve are more frequent in ITB 
than in CD, whereas longitudinal-shaped ulcers, presence of 

skipped lesions and aphthous lesions, cobblestone appear-
ance, pseudopolyps, and multi-segment and anorectal involve-
ment are more common in CD than ITB. With respect to 
distribution, focal distribution is more common in ITB than 
CD; on the other hand, segmental or diffuse distributions are 
more frequent in CD than ITB. Based on difference of these 
fi ndings between the two diseases, ileocolonoscopy-based 
scoring system including eight endoscopic parameters has 
been proposed for the differential diagnosis of ITB and CD 
(Table  4.1 ) [ 5 ]. According to the external validation data using 
this scoring system, the diagnosis of either ITB or CD could 
have been made correctly in 78 % of patients and incorrectly 
in 8 % and would not have been made in 14 % of patients [ 6 ]. 
Even a simpler differentiating algorithm incorporating three 
variables including anorectal involvement, presence of aph-
thous lesion, and patulous ileocecal valve has also been pro-
posed yielding 82 % of correct diagnosis of either ITB or CD 
on internal validation cohort (Fig.  4.12 ) [ 7 ].

Anorectal involvement

No

Aphthous lesion

Yes

Yes

Patulos ileocecal valve

Yes

Intestinal Tuberculosis

No

Crohn’s disease

No

  Fig. 4.12    Ileocolonoscopy-based simple decision tree model for dif-
ferential diagnosis between intestinal tuberculosis (ITB) and Crohn’s 
disease (CD)       

   Table 4.1    Ileocolonoscopic differential diagnosis between ITB and CD   

 (A) Findings suggestive of intestinal tuberculosis  (B) Findings suggestive of Crohn’s disease 
 Less than 4-segment involvement a   Anorectal lesions 
 A patulous ileocecal valve  Longitudinal ulcer 
 Transverse ulcer  Aphthous ulcer 
 Scar or pseudopolyp  Cobblestone appearance 

 Putative diagnosis 
 1. Intestinal tuberculosis: number of (A) fi ndings > number of (B) fi ndings 
 2. Crohn’s disease: number of (A) fi ndings < number of (B) fi ndings 
 3. Undetermined diagnosis: number of (A) fi ndings = number of (B) fi ndings 

   a Segment classifi cation: ileocecal area, ascending colon, transverse colon, descending colon, sigmoid colon, anorectum  

  Fig. 4.13    Caseating granuloma in endoscopic mucosal biopsy speci-
men of intestinal tuberculosis. Epithelioid cells surround a central 
area of necrosis that appears irregular, amorphous, and pink (H&E 
stain, x200)       
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        Infl ammatory bowel disease shares similar several clinical 
or endoscopic features with many other enterocolitides. 
Because of the absence of defi nite confi rmative diagnostic 
tests, misdiagnosis is frequently made. Careful history 

 taking and physical examinations are the fi rst step to 
 differentiate those diseases. In this chapter, we show 
 differential points of endoscopic features in other enteroco-
litides from IBD (Table  5.1 ).

      Differential Diagnosis Between 
Inflammatory Bowel Diseases 
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   Table 5.1    Differential diagnosis 
between infl ammatory bowel 
diseases and other intestinal 
disorders   

 Disease  Differential diagnosis 

 Ischemic colitis  Clinical symptoms, abrupt transition to normal mucosa with sparing rectum 
 Radiation proctitis  A history of exposure to radiation 
 Lymphoma  Clinical symptoms 
 Vasculitis  Clinical symptoms and signs of systemic disease 
 Infectious colitis  Clinical symptoms and signs 
 Drug-induced colitis  A history of NSAID use 
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5.1       Ischemic Colitis 

5.1.1     Clinical Manifestations 

 Ischemic colitis is caused by reduction in blood fl ow into 
the colon, which often affects the elderly [ 1 ,  2 ]. Patients 
with age older than 60; patients who are on hemodialysis; 
those with hypertension, hypoalbuminemia, or diabetes 
mellitus; and those who are taking constipation-inducing or 
constipation- relieving medications have been known as 
risk factors. The typical presentations are a sudden and 
cramping abdominal pain with an urgent desire to defecate 
and passage of bright red or bloody diarrhea. Other 
 manifestations include systemic symptoms such as fever, 

hypotension, or shock due to bowel necrosis, perforation, 
peritonitis, and sepsis.  

5.1.2     Endoscopic Features 

 The splenic fl exure, descending colon, and sigmoid colon, 
which are called as the “watershed” area, are most com-
monly involved, whereas the rectum is usually spared [ 3 ,  4 ]. 
Endoscopic appearances include edematous and friable 
mucosa, erythema, scattered erosions, ulcerations, petechial 
hemorrhages, and purple hemorrhagic nodules. These 
 endoscopic fi ndings are typically limited to the affected 
mucosa with abrupt transit to normal mucosa (Fig.  5.1 ).    

a b

c d

  Fig. 5.1    Ischemic colitis. ( a ) Erythematous and edematous mucosa is 
noted in the sigmoid colon with petechial hemorrhages. ( b ) Discrete 
ulceration is noted with demarcated normal mucosa. ( c ) Friable and 
edematous mucosa with erosion is noted in the sigmoid colon. 

The affected mucosa was abruptly transit to normal mucosa. ( d ) 
Edematous and erythematous mucosa with ease touch bleeding is noted 
in the  sigmoid colon, mimicking ulcerative colitis       
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5.2     Radiation Proctitis 

5.2.1     Clinical Manifestations 

 Radiation injury to the colorectum results from epithelial 
damage following radiation treatment of cancers located in 
the rectum, anus, cervix, uterus, prostate, urinary bladder, or 
testis [ 1 ,  2 ]. The rectum and sigmoid colon are most fre-
quently affected. Acute radiation injury occurs during or 
within 6 weeks of radiation treatment. Chronic injury usually 
occurs 9–14 months after radiation treatment but can occur 
any time postirradiation up to 30 years after exposure. 

Clinical symptoms of radiation proctitis include diarrhea, 
mucus discharge, urgency, tenesmus, and bleeding.  

5.2.2     Endoscopic Features 

 Endoscopic fi ndings include mucosal friability, pallor, and 
telangiectasias [ 3 ,  4 ]. These lesions tend to be continuous 
but can vary in intensity. Chronic radiation proctitis shows 
various manifestations from pallor mucosa with telangiecta-
sia to ulceration, fi stula, stricture, and mucosal bleeding 
(Fig.  5.2 ).    

a b

c d

  Fig. 5.2    Radiation proctitis. ( a ) Pale mucosa with telangiectasia is 
observed in the rectum. ( b ) Telangiectasia with oozing blood is noted in 
the rectum. ( c ) Pale mucosa with telangiectasia is noted in the sigmoid 
colon. The sigmoid colon looks like a pipe without mucosal folds, mim-
icking long-standing ulcerative colitis. ( d ) A geographic ulcer with sur-

rounding mucosal edema and erythema is noted in the rectum. ( e ) Ulcer 
scarring with deformity is noted at rectum. Surrounding mucosa shows 
typical pale and telangiectatic change. ( f ) Chronic radiation injury 
evokes circumferential ulceration with stricture in the rectosigmoid 
junction. The scope could not be passed through the stricture       
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5.3     Lymphoma 

5.3.1     Clinical Manifestations 

 Primary gastrointestinal tract lymphoma is rare, while second-
ary gastrointestinal involvement is relatively common [ 1 ,  2 ]. 
Colorectal lymphoma accounts for 3 % of the gastrointestinal 
lymphomas and 0.3 % of colorectal malignancies. There is a 
male predominance. The common histologies include mantle 
cell lymphoma, Burkitt lymphoma, follicular lymphoma, and 
diffuse large B-cell lymphoma. The cecum is the most common 
site for primary colorectal lymphoma, followed by the rectum.  

5.3.2     Endoscopic Features 

 Colonoscopy fi ndings of primary colorectal lymphoma 
 commonly show large and polypoid lesions, but mucosal 
irregularity or ulceration can also be found [ 3 ,  4 ]. Mantle cell 
lymphoma shows typical small nodular or polypoid (2 mm to 
more than 2 cm in size) lesions with or without normal 
 intervening mucosa. Sometimes, mantle cell lymphoma 
presents stricture with ulceration, mimicking Crohn’s 
 disease. Some authors claim that B-cell lymphoma often 
forms mass-like lesions, while T-cell lymphoma is more 
likely to have ulcerative lesions (Fig.  5.3 ).    

a b

  Fig. 5.3    Colon lymphoma. ( a ) A 4-cm-sized mass-like lesion with 
mucosal friability is noted in the ascending colon. The histology 
showed diffuse large B-cell lymphoma. ( b ) A huge deep ulceration with 
surrounding mucosal edema and covering mucus is noted in the ascend-
ing colon. The histology showed Burkitt lymphoma. ( c ) Thickened 
mucosa with induration and mucus is noted at the ileocecal valve. 
Ulceration was not defi nite, and the scope could not be passed into the 
terminal ileum. The histology showed Burkitt lymphoma. ( d ) Mucosal 
thickening and edema with small- sized multiple nodules and prominent 

capillaries are noted in the rectum. The histology showed MALT lym-
phoma. ( e ) Longitudinal ulceration with mucosal edema and erythema 
is noted in the descending colon. The lesion is segmental, mimicking 
infl ammatory bowel disease. The histology showed MALT lymphoma. 
( f ) Short segmental stricture with ulceration covering exudate is noted 
at the ileocecal valve. The ulcer is longitudinal and surrounding mucosa 
is edematous, mimicking Crohn’s disease. The histology showed man-
tle cell lymphoma       
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5.4     Vasculitis 

5.4.1     Clinical Manifestations 

 Vasculitis involving the gastrointestinal tract is usually the 
progress of systemic disease, such as polyarteritis nodosa, 
Henoch-Schonlein purpura, or systemic lupus erythemato-
sus. The signs and symptoms result from mesenteric isch-
emia secondary to vasculitis [ 1 ,  2 ].  

5.4.2     Endoscopic Features 

 Endoscopic appearances show various features, including 
hyperemia, edema, erosions, ulcerations, and necrosis [ 3 ,  4 ] 
(Fig.  5.4 ).    

a b

  Fig. 5.4    Vasculitis. ( a ) Multiple shallow and small ulcerations are 
noted in the sigmoid colon in patients with microscopic polyangiitis. 
( b)  Discrete shallow ulceration with exudates and clear margin is noted 

in the sigmoid colon in patients with microscopic polyangiitis. 
The  surrounding mucosa looks normal       
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5.5     Drug-Induced Colitis 

5.5.1     Clinical Manifestations 

 Nonsteroidal anti-infl ammatory drugs (NSAIDs) are the 
most common agents to evoke infl ammation in the 
 gastrointestinal tract [ 1 ,  2 ]. The distal small bowel and colon 
are vulnerable to NSAIDs. It has been reported that 
 approximately 10–12 % of newly diagnosed colitis may be 
related to NSAID administration. The elderly and long-term 

NSAID users are at high risk. Clinical symptoms and signs 
include occult blood loss, iron-defi ciency anemia, abdominal 
pain, bowel obstruction, massive bleeding, and perforation.  

5.5.2     Endoscopic Features 

 Endoscopic appearances are quite nonspecifi c, including 
hyperemia, erosions, different-sized shallow or deep ulcer-
ations, and strictures [ 3 ,  4 ] (Fig.  5.5 ).    

a b

c d

  Fig. 5.5    Drug-induced colitis. ( a ) Several 5-mm-sized aphthous ulcers 
are noted in the terminal ileum. ( b ) Several aphthous ulcers with less 
than 5 mm in size are noted in the cecum. ( c ) Multiple shallow ulcers 
with erythema are noted in the ileocecal valve. ( d ) A huge geographic 

ulcer with hyperemia and easy touch bleeding is noted in the ileocecal 
area. ( e ) Geographic ulceration with exudates and nodular mucosal 
change is noted in the ascending colon. ( f ) Circumferential ulcer with 
stricture is noted in the descending colon       
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5.6     Infectious Colitis 

5.6.1     Clinical Manifestations 

 Various infections can occur in the small bowel and colon. 
Most infections resolve within 1–2 weeks. The differential 
points from IBD here are clinical manifestations (see Chap. 
  1     and Table   1.6    ). When the disease course is unusually long 
or atypical or an urgent decision is necessary, a sigmoidos-
copy or colonoscopy could be performed.  

5.6.2     Endoscopic Features 

 Endoscopic features may vary. In acute stage, nonspecifi c 
infl ammatory changes including mucosal exudate, erythema, 

and edema can occur. Mucosal friability, shallow ulcers, or 
hemorrhage develops in severe cases. In recovering stage, 
small aphthae, hemorrhagic spots, or focal erythema may be 
seen (Fig.  5.6 ).       
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  Fig. 5.6    Salmonella enteritis. Several shallow ulcerations with  exudate 
are observed in the terminal ileum. No scar or surrounding fi brosis is 
found. Salmonella infection usually occurs in the right colon or termi-
nal ileum. Blood and tissue cultures revealed it was salmonellosis       
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6.1            Small Bowel Endoscopy: Introduction 

 Currently, we have two balloon-assisted enteroscopy (BAE) 
systems to observe the entire small bowel. One is double 
 balloon enteroscopy (Fujifi lm Medical Co., Tokyo, Japan) 
that Dr. Yamamoto developed [ 1 ], and the other one is single 
balloon enteroscopy (Olympus Co., Tokyo, Japan). Both of 
them enable the endoscopist not only to observe the small 
bowel directly but also to perform the endoscopic treatments 
in the small bowel. This new modality led us to obtain much 
knowledge about small bowel diseases. BAE has some 
advantages, including the ability of directly observing the 
small bowel and performing biopsy, compared with other 
small bowel modalities. CT or MRI are the least invasive 
methods; however, these methods are not able to evaluate the 
small bowel mucosal lesions directly or in detail. Capsule 
endoscopy (CE) is also a noninvasive method and it can 
directly observe the small bowel mucosa. Therefore, this 
modality has been frequently used for evaluating small bowel 
disorders in the world. However, it has several  limitations 
including the possibility of retention in case of intestinal 

strictures [ 2 ] and impossibility of the biopsy [ 3 ]. On the other 
hand, the biopsy can be done easily by using the BAE. BAE 
is quite useful for the correct diagnosis of small bowel dis-
eases, particularly small bowel tumors and infl ammatory dis-
eases. However, BAE also has some disadvantages in terms 
of its invasiveness and technical diffi culty of insertion. We 
should select the best one among these modalities for small 
bowel observation according to the status, indication, pur-
pose, and suspicious diagnosis of each case [ 4 – 12 ]. 

 In the diagnosis of Crohn’s disease, gastroenterologists 
should be aware of the morphological characteristics of the 
disease (Table  6.1 ). Moreover, it is very important that infec-
tious and other enteritides, such as drug-induced enterocoli-
tis [ 13 ,  14 ], intestinal tuberculosis [ 15 – 17 ], intestinal 
Behçet’s disease [ 18 ], chronic nonspecifi c multiple ulcers of 
the small intestine [ 19 ,  20 ], ischemic enteritis, etc., should be 
excluded before confi rming the diagnosis of Crohn’s disease 
(Table  6.2 ). In this section, endoscopic fi ndings of various 
small bowel disorders using BAE and CE will be demon-
strated, which are useful for the differential diagnosis of 
infl ammatory small bowel diseases.
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   Table 6.2    Major differential diagnosis (small bowel disorders) of 
Crohn’s disease   

 Category  Cause  Disease 

 Acute infectious 
enteritis 

 Bacterial  Vibrio enteritis 
 Salmonella enteritis 
 Campylobacter enteritis 
 Yersinia enteritis 

 Viral  Cytomegalovirus enteritis 
 Parasitic  Anisakiasis 

 Chronic infectious 
enteritis 

 Bacterial  Intestinal tuberculosis 
 Parasitic  Giardiasis 

 Strongyloidiasis 
 Isosporiasis 

 Acute noninfectious 
enteritis 

 Infl ammatory  Eosinophilic gastroenteritis 
 Henoch-Schönlein purpura 

 Vascular  Ischemic enteritis 
 Chronic 
noninfectious 
enteritis 

 Infl ammatory  Behçet’s disease 
 Radiation enteritis 
 Chronic nonspecifi c multiple 
ulcers of the small intestine 

 Toxic  NSAID-induced enteritis 
 Others  Amyloidosis 

 Benign lymphoid hyperplasia 

   Table 6.1    Endoscopic features of small bowel lesions in Crohn’s 
disease   

 Distribution 
   Discontinuous pattern of infl ammation 
   Skip lesions 
 Ulcerous lesion 
   Longitudinal ulcer (mesenteric side) 
   Fissuring ulcer 
   Round ulcer (longitudinal arrangement) 
   Aphthous ulcer (longitudinal arrangement) 
 Elevated lesion 
   Cobblestone appearance 
   Infl ammatory polyp 
 Deformity 
   Asymmetrical deformity 
   Pseudodiverticular formation 
 Others 
   Stricture 
   Fistula 
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6.2         Small Bowel Enteroscopy 

6.2.1     Normal Findings 

 Figure  6.1 .   

a b

c d

  Fig. 6.1    Normal fi ndings of the small intestine ( a ) Normal jejunal 
mucosa. The Kerckring’s folds are prominent. ( b ) Normal ileal mucosa. 
The folds in the ileum are less prominent and villi are rather fl attened 
compared to the jejunum. ( c ) Normal ileal vessels (white light). ( d ) 

Normal ileal vessels are observed by FUJI Intelligent Color 
Enhancement (FICE). ( e ,  f ) Normal ileal villi are observed by magnify-
ing view ( e  white light,  f  after dye spraying)       
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Fig. 6.1 (continued)
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6.2.2     Various Findings of Infl ammation 

6.2.2.1     Aphthous Ulcer, Small Ulcer 
 Aphthous ulcer is the small and shallow ulcerous lesion of 
the intestine. Although aphthous ulcers are often observed 

in various infl ammatory small bowel disorders, these are 
not specifi c fi ndings. However, certain characteristics of 
aphthous ulcers, such as their arrangement and distribution, 
might be useful in diagnosing each disease (Fig.  6.2 ,  6.3 , 
 6.4 , and  6.5 ).      

a b

  Fig. 6.2    Crohn’s disease (the lower ileum, retrograde approach of 
DBE). ( a ) Multiple aphthous ulcers are arranged in a longitudinal 
 direction. Typical small lesions of Crohn’s disease (CD) show 
 longitudinal arrangement. ( b ) The aphthous ulcers are relatively large 

and scattered densely in the ileal lumen. These types of aphthous 
ulcers are more likely to progress to the typical longitudinal ulcer 
(Reprinted  b  with permission from Hirai et al. [ 21 ]. Copyright 2009 by 
IGAKU-SHOIN Ltd)       

a b

  Fig. 6.3    NSAID-induced small bowel lesions (the mid ileum, retrograde approach). NSAID-induced small bowel lesions tend to show the cir-
cumferential arrangement. ( a ,  b ) Multiple aphthous ulcers are arranged in a transverse direction ( a  white light,  b  after dye spraying)       
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a b

  Fig. 6.4    Chronic nonspecifi c multiple ulcers of the small intestine (the 
lower ileum, retrograde approach). Chronic nonspecifi c multiple ulcers 
of the small intestine (CMUSI) are rare entity which manifest the 
chronic clinical course of iron defi ciency anemia and hypoproteinemia 
resulting from occult blood loss from multiple ulcers of the small intes-
tine. Small bowel lesions of CMUSI are usually located in the lower 

ileum without involving the terminal ileum and show various types of 
ulcers including aphthous ulcers. ( a ) A few small red aphthous ulcers are 
observed close to the ileal stricture. ( b ) An aphthous ulcer is seen close 
to the main shallow lineal ulcer with partial stenosis. Small lesions of 
CMUSI are usually located near the main lesions (Reprinted  b  with per-
mission from Hirai et al. [ 21 ] Copyright 2009 by IGAKU-SHOIN Ltd)       

a b

  Fig. 6.5    Intestinal tuberculosis (the terminal ileum, retrograde 
approach). The small lesions of intestinal tuberculosis are typically 
seen in a Peyer’s patch. These small ulcerous lesions usually tend to 
spread in a transverse or circumferential orientation relative to the long 

axis of the intestinal lumen. ( a ,  b ) Multiple aphthous ulcers are seen in 
a Peyer’s patch ( arrows ) of the terminal ileum ( a  white light,  b  after dye 
spraying)       
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6.2.2.2     Ulcer, Ulcerous Lesion 
 Ulcer is the most popular lesion of small bowel  infl ammatory 
disorders. Various shapes, sizes, depths, and arrangement 

patterns of small bowel ulcers can be observed by BAE. These 
characteristics of ulcers are useful for the  diagnosis of each 
disease (Fig.  6.6 ,  6.7 ,  6.8 ,  6.9 ,  6.10 ,  6.11 ,  6.12 , and  6.13 ).          

a b

c d

  Fig. 6.6    Crohn’s disease (the lower ileum, retrograde approach). ( a ,  b ) A typical longitudinal ulcer is seen in the mesenteric side of the ileal lumen 
( a  white light,  b  after dye spraying). ( c ,  d ) Cobblestone appearance with longitudinal ulcers is seen in the ileum       
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a b

  Fig. 6.7    NSAID-induced small bowel lesions (the mid jejunum, 
 antegrade approach). Typical ulcers of NSAID-induced small bowel 
lesions are usually seen arranged circumferentially along the 

Kerckring’s fold. ( a ,  b ) A narrow circumferential ulcer along the 
Kerckring’s fold is seen in the jejunum (Reprinted  b  with permission 
from Hirai et al. [ 22 ]. Copyright 2007 by TOKYO IGAKUSHA LTD)       

a b

  Fig. 6.8    Intestinal tuberculosis (the mid ileum, retrograde approach). 
( a ,  b ) Geographically shaped ulcer is seen in a Peyer’s patch in the 
lower ileum ( a  white light,  b  after dye spraying). ( c ,  d ) Irregularly 

shaped ulcers with exudate in the antimesenteric side of the ileal lumen 
( a  white light,  b  after dye spraying)       

 

 

F. Hirai and T. Matsui



105

a b

  Fig. 6.9    Chronic nonspecifi c multiple ulcers of the small intestine (the lower ileum, retrograde approach). ( a ) A thin and linear ulcer is seen in a 
diagonal orientation relative to the long axis of the ileal lumen. ( b ) An ulcer with clear shape and margin in the lower ileum       

c d

Fig. 6.8 (continued)
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a b

  Fig. 6.11    Yersinia enteritis (the terminal ileum, retrograde approach). 
Infectious diseases frequently involve the small bowel. However, 
mainly because of the severe abdominal symptoms in acute phase, it is 
uncommon to be able to observe small bowel lesions endoscopically. 
The lesions of Yersinia enteritis are usually observed in the terminal 
ileum. The terminal ileal ulcerous lesions of this disease and the CD 

lesions are often very alike. Therefore, Yersinia enteritis is one of the 
important diseases which should be differentiated from CD. ( a ) A 
slightly irregularly shaped ulcer and aphthous ulcers with a longitudinal 
arrangement are seen in the terminal ileum (after dye spraying). ( b ) 
Lymphoid hyperplasia and aphthous ulcers are also seen (after dye 
spraying)       

a b

  Fig. 6.10    Intestinal Behçet’s disease (the terminal ileum, retrograde approach). ( a ,  b ) A sharply demarcated deep ulcer in the terminal ileum ( a  
white light,  b  after dye spraying)       
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a b

  Fig. 6.12    Secondary amyloidosis (the upper jejunum, antegrade 
approach). Systemic diseases (e.g., amyloidosis, collagen disorder, 
endocrine metabolic disease, etc.) often have small bowel lesions. ( a ,  b ) 
Friability, redness, and erosions of the jejunum are observed in patients 

with secondary amyloidosis. In this case, AA-type amyloid was 
 confi rmed by pathological evaluation of the biopsy specimen from the 
jejunal lesion ( a  white light,  b  after dye spraying)       

a b

  Fig. 6.13    Ischemic enteritis (the lower ileum, retrograde approach). 
Ischemic enteritis is a rare entity compared with ischemic colitis, 
although the cause of both diseases is ischemia of the intestine. 

Moreover, since ischemic enteritis is a more severe condition, in gen-
eral, surgical intervention is necessary. ( a ,  b ) A girdle ulcer with mild 
luminal stricture of the ileum ( a  white light,  b  after dye spraying)       
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6.2.2.3     Strictures 
 Infl ammatory intestinal disorders often cause strictures as 
the result of severe infl ammation or regenerative process. 
Various types and degrees of strictures are seen in the small 
bowel by BAE (Fig.  6.14 ,  6.15 ,  6.16 , and  6.17 ).        

  Fig. 6.14    Crohn’s disease (the lower ileum, retrograde approach). CD 
is one of the most common diseases which cause benign intestinal stric-
tures. Various degrees of strictures are seen in active or nonactive 
lesions of the naïve and the anastomosis sites of the small intestine. 
Endoscopic balloon dilation is frequently performed for inactive 
Crohn’s strictures [ 23 – 24 ]. ( a ,  b ) A moderate stricture with deformity 

is seen in the ileum. There are no active lesions of CD. ( c – f ) A severe 
stricture of ileoileal anastomosis with pseudodiverticular formation is 
seen in the lower ileum. ( c ) During endoscopic balloon dilation ( d ), 
stricture site is seen through the balloon catheter. ( e ) Stricture site after 
endoscopic balloon dilation ( f )         

a b

c d

 

F. Hirai and T. Matsui



109

e f

Fig. 6.14 (continued)

a b

  Fig. 6.15    NSAID-induced small bowel lesions (the mid jejunum, antegrade approach). ( a ) Moderate stricture with a circumferential ulcer scar is 
seen in the jejunum. ( b ) A severe stricture, the so-called diaphragm-like stricture of the jejunum       
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a b

  Fig. 6.16    Intestinal tuberculosis (the mid ileum, retrograde approach). ( a ,  b ) A moderate stricture with an irregularly shaped circumferential ulcer 
is seen in the lower ileum ( a  white light,  b  after dye spraying)       

a b

  Fig. 6.17    Chronic nonspecifi c multiple ulcers of the small intestine (the lower ileum, retrograde approach). ( a ,  b ) A severe stricture with a shallow 
ulcer showing a diagonal orientation is seen in the lower ileum ( a  white light,  b  after dye spraying)       
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6.3     Capsule Endoscopy 

6.3.1     Normal Findings 

 Figures  6.18  and  6.19 .    

  Fig. 6.18    Normal fi ndings of the jejunum         Fig. 6.19    Normal fi ndings of the ileum       
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6.3.2     Various Findings of Infl ammatory 
Disorders 

 Figures  6.20 ,  6.21 ,  6.22 ,  6.23 , and  6.24 .           

  Fig. 6.20    Crohn’s disease. In Western countries, confi rmation of three 
to fi ve or more ulcers of the small intestine by CE is thought to be the 
defi nition of CD. On the other hand, according to the Japanese guide-
line, the main fi ndings of CD for diagnosis are longitudinal ulcer, cob-
blestone appearance, and epithelioid cell granuloma. However, it is not 
always easy to confi rm the typical longitudinal ulcers or cobblestone 
appearance by CE. Moreover, high retention rate is an issue on the use 
of CE in patients with confi rmed CD or suspected CD. The patency 

capsule should be performed precisely prior to CE. The obvious defi ni-
tion of CD using CE would be needed for the correct diagnosis in the 
future. ( a ,  b ) A typical longitudinal ulcer is seen in the ileum. ( c ,  d ) 
Cobblestone appearance with mild stricture is seen in the ileum. ( e ,  f ) 
Multiple small ulcers in a patient with CD that meet the Japanese diag-
nostic criteria. ( g ,  h ) Multiple aphthous ulcers with longitudinal 
arrangement in a patient with CD that meet the Japanese diagnostic 
criteria         

a b

c d
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e f

g h

Fig. 6.20 (continued)
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  Fig. 6.21    NSAID-induced small bowel lesions. CE is a useful diag-
nostic modality for patients with obscure gastrointestinal bleeding 
(OGIB). NSAID users with OGIB have small bowel lesions frequently. 
In CE fi ndings, various types of small bowel ulcerous lesions are seen 
in NSAID- induced small bowel lesions. ( a ,  b ) Multiple aphthous ulcers 

are seen in the ileum. Only these endoscopic fi ndings are not confi rma-
tive for specifi c diseases such as CD, but nonspecifi c. ( c ,  d ) A shallow 
and narrow circumferential ulcer along the Kerckring’s fold is seen in 
the ileum. ( e ,  f ) Linear ulcer scar in the ileum         

a b

c d
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e f

Fig. 6.21 (continued)

a b

  Fig. 6.22    Chronic nonspecifi c multiple ulcers of the small intestine. 
( a ,  b ) A thin and linear ulcer is seen in the ileum. The ulcer shows a 
diagonal orientation relative to the long axis of the ileal lumen. ( c ,  d ) 

The edge of this ulcer is extremely sharp, and the mucosa surrounding 
the ulcer is normal       
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a b

  Fig. 6.23    Intestinal Behçet’s disease (the terminal ileum, retrograde approach). ( a ,  b ) Small ileal ulcers are seen in a patient with intestinal 
Behçet’s disease. These ulcers are thought to be the daughter lesions       

c d

Fig. 6.22 (continued)
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a b

  Fig. 6.24    Small bowel lesions induced by cytomegalovirus infection. 
In immunocompromised hosts, the reactivation of cytomegalovirus 
(CMV) occurs frequently. Cytomegalovirus infection can involve 
potentially all parts of the gastrointestinal tract. Although the colon and 
esophagus are the most common sites, small bowel lesions are some-

times observed by CE. ( a ) A clear shape of small ulcer is seen in the 
ileum of a patient with diabetes mellitus. ( b ) A geographically shaped 
large ulcer is seen in the lower ileum. In this case, inclusion body was 
confi rmed by pathological fi ndings of biopsy specimen from the ileal 
lesion       
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        Endoscopic evaluation of the upper gastrointestinal (GI) 
tract in infl ammatory bowel disease (IBD) is performed 
either for IBD-related indications or for the evaluation of 
symptoms that may not be directly related to IBD. Because 
direct involvement of the upper GI tract usually does not 
occur with ulcerative colitis, the focus of this chapter will be 
on upper GI Crohn’s disease (CD). CD is a chronic, idio-
pathic, infl ammatory disease generally involving the ileum 
and/or colon. It can also affect the whole GI tract from mouth 
to anus. While involvement of the lower GI tract has been 
studied in detail, that related to the upper GI tract has not 
been fully evaluated. 

 The defi nition of upper GI involvement in CD is contro-
versial. Some suggests a more stringed classifi cation in terms 
of the mucosal alterations compatible with upper GI CD. On 
the other hand, according to other recommendations, a wider 
spectrum of microscopic lesions should be considered evi-
dence of upper GI CD. A general consensus is also lacking 
concerning defi nitions of the macroscopic upper GI involve-
ment; hence, the clinical interpretation of fi ndings, at endos-
copy, is challenging. At present, the macroscopic minimum 
criteria for CD involvement are evidence of ulceration or the 
presence of aphthous lesions. The fi nding of erythema and/or 
edema does not necessarily mean that the tract is affected by 
CD. Likewise, a histological evaluation, nonspecifi c infl am-
mation, or infl ammatory changes that could be otherwise 
explained cannot be classifi ed as having CD. The histology 
of gastric mucosa in CD patients has yet to be fully eluci-
dated. Gastric mucosal biopsy specimens are usually diffi -
cult to interpret. The occurrence of non-caseating granulomas 
is still considered the histological hallmark of gastric CD, 
but the chance to detect these in gastric biopsy specimens is 
very low.  Helicobacter pylori -negative focally active chronic 

gastritis represents a pattern of infl ammation that is, more 
likely, suggestive of CD [ 1 ]. Nugent and Roy [ 2 ] have pro-
posed that to establish a diagnosis of upper GI CD, one of the 
following two criteria must be met: (1) on pathology, the 
fi nding of non-caseating granulomatous infl ammation of the 
upper GI tract with or without coexisting CD at other GI sites 
and without an alternative systemic granulomatous disorder 
or (2) clearly documented CD at another GI site and endo-
scopic/radiologic evidence of diffuse infl ammatory changes 
suggestive of CD. 

 The prevalence of upper GI involvement is much higher 
in prospective studies than in retrospective series. Most of 
the data available in the adult population come from retro-
spective studies. These retrospective investigations carried 
out in CD patients with symptoms suggesting upper GI 
involvement have reported that the uncommon occurrence 
rate of upper GI involvement ranges from 1 % to 5 % [ 2 ,  3 ]. 
On the other hand, prospective studies, in which patients 
with CD underwent routine endoscopic evaluation with 
biopsies, revealed a much higher frequency of endoscopic 
(30–75 %) [ 4 ,  5 ] and histologic abnormalities (up to 70 %). 
Since  Helicobacter pylori  is the most frequent cause of gas-
tritis and the most important etiologic factor in peptic ulcer 
disease, it is important to assess the contribution of 
 Helicobacter pylori  in the interpretation of the abnormalities 
observed in the upper GI tract in patients with CD. 

 Upper GI CD most commonly involves the stomach, fol-
lowed by the duodenum and the esophagus, and the most 
observed mucosal abnormalities includes edema, erythema, 
and nodularity of the mucosa followed by ulcers and aph-
thous ulcers [ 6 ]. CD involving the upper GI tract is nearly 
invariably accompanied by small or large bowel 
involvement. 

 In routine practice, EGD is performed in CD patients with 
symptoms suggesting upper GI disease and recommended 
in patients with an indeterminate colitis, since focally active 
gastritis, in the absence of a macroscopic fi nding, may be 
a feature of gastric CD and, therefore, EGD is possibly 
helpful in establishing the diagnosis of CD. However, the 

      Esophagogastroduodenoscopy (EGD) 

           Dong     Il     Park    

  7

        D.  Il.   Park      
  Department of Internal Medicine , 
 Kangbuk Samsung Hospital, Sungkyunkwan 
University, School of Medicine , 
  Seoul ,  South Korea   
 e-mail: diksmc.park@samsung.com  

mailto: diksmc.park@samsung.com


120

European Crohn’s and Colitis Organisation (ECCO) guide-
line  recommends an examination of the location and extent 
in CD in the upper GI tract, irrespective of the fi ndings at 
ileocolonoscopy. Indeed, levels of evidence and grades of 
recommendation, for this statement, are very low, since they 
are based only upon expert opinion in the lack of consistent 
and conclusive studies [ 7 ]. Data from a pediatric population 
study suggested the usefulness of EGD in differentiating CD 
from UC when infl ammation is confi ned to the colon. 

 Esophageal CD is thought to be relatively uncommon, 
with the prevalence of disease below 2 % in adult population. 
Over 80 % of patients with esophageal CD have CD in other 
GI sites [ 8 ]. Esophageal involvement is usually seen in seri-
ously ill patients presenting with heartburn and chest and 
epigastric pain which are often identical to those patients 
with gastroesophageal refl ux disease. Odynophagia is likely 
more common in patients with a large discrete ulcer in the 
esophagus (Fig.  7.1 ). Severe involvement of the esophagus 
with ulceration followed by fi brosis may lead to progressive 
dysphagia. Endoscopic fi ndings are generally nonspecifi c 
and include granularity, aphthous ulcers, friability, cobble-
stoning, ulceration, and stricture formation. Huchzermeyer 
et al. [ 9 ] described two different stages of esophageal 
involvement in CD. The fi rst stage is that of infl ammatory 
involvement of the esophagus. It may start with merely ery-
thema and edema, possibly earlier form of the disease. This 
may progress to erosions and aphthous ulcerations with 
intervening normal mucosa. When the changes extend over a 
larger area, the endoscopic appearance may be similar to CD 
in the colon with fl at, extending ulcerations and granularity. 
The second stage that these authors described is character-
ized by esophageal stricturing and stenosis. The pattern of 
distribution is that of the distal esophagus with some exten-
sion into the mid-esophagus.  

 The incidence of gastric and duodenal CD varies greatly 
in series of patients with CD, ranging from 0.5 % to 4 %. 
Many patients do not have endoscopically detectable lesions 
in the stomach and duodenum, although examination of 

biopsies for normal-looking mucosa does reveal histopatho-
logic changes suggestive of CD. Gastroduodenal involve-
ment often leads to symptoms similar to peptic ulcer disease 
or non-ulcer dyspepsia, such as epigastric pain and anorexia 
and sometimes signs of gastric outlet obstruction. Compared 
with distal CD, abdominal pain, cramping, and general mal-
aise are more frequent with proximal disease. 

 There are a range of endoscopic fi ndings reported in asso-
ciation with gastroduodenal CD. Danzi et al. [ 10 ] described 
patchy erythema, mucosal nodularity, aphthous lesion 
(Fig.  7.2a ) ,  ulceration, cobblestoning, and strictures 
(Fig.  7.2b, c ) in their series of 14 patients. A bamboo-joint- 
like (BJL) appearance is an endoscopic fi nding characterized 
by swollen longitudinal folds transversed by erosive fi ssures 
or linear furrows, which seems to be associated with CD 
(Fig.  7.2d, e ) [ 11 ,  12 ].  

 The ulcerations in gastroduodenal CD were much more 
likely to be serpiginous or longitudinal (Fig.  7.3a, b ) than 
round or oval. The round or oval ulcerations are felt to be 
suggestive of acid peptic disease. Gastroduodenal disease 
tends to be contiguous. In the series reported by Nugent 
and Roy [ 2 ], 60 % of patients had contiguous involvement 
of the antrum and duodenum. Forty percent had duodenal 
involvement only. Gastric CD usually involves the antrum. 
In isolated duodenal disease, any part of the duodenum 
can be involved, but the second part is most frequently 
affected, with typical mucosal defects on top of 
Kerckring’s folds (Fig.  7.3c, d ), called “notching.” In the 
duodenum, stricturing may also occur. Upper endoscopy 
may lend itself to potential therapeutic intervention in 
patients with gastroduodenal CD. In case of stricturing 
with obstructive symptoms, there have been some reports 
on the successful balloon dilatation of strictures 
(Fig.  7.3e–g ) [ 13 ].  

 It is noteworthy that symptoms of upper GI involvement 
can be relieved by conventional anti- infl ammatory and anti-
secretory agents (especially proton pump inhibitors) but that 
the lesions rarely disappear upon endoscopic follow-up.    
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  Fig. 7.1    A discrete esophageal ulcer in a patient with Crohn’s disease       

  Fig. 7.2    Endoscopic fi ndings of gastroduodenal Crohn’s disease. ( a ) 
Multiple aphthous lesions in the antrum. ( b ) Pyloric stricture associated 
with gastroduodenal Crohn’s disease. A patient presented with vomit-
ing, epigastric pain, and weight loss. ( c ) Gastroduodenal disease tends 

to be contiguous. ( d ) Bamboo-joint-like appearance on the cardia. ( e ) 
Swollen longitudinal folds transversed by linear furrows (after indigo 
carmine spray)       

a b
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Fig. 7.2 (continued)
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     Fig. 7.3    Endoscopic fi ndings of duodenal Crohn’s disease. ( a ,  b ) 
Longitudinal ulcer in the second portion of duodenum before and after 
treatment. ( c ,  d ) Typical mucosal defects on top of Kerckring’s folds, 

called “notching.” ( e ) Partial obstruction on the duodenal bulb. ( f ) TTS 
(through the scope) balloon dilatation. ( g ) Cobblestone appearance was 
detected prominently after the relief of luminal narrowing         

a

c d

b 
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Fig. 7.3 (continued)
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8.1            Radiological Features 
of Infl ammatory Bowel Disease 

8.1.1     Crohn’s Disease 

 Crohn’s disease tends to be transmural, segmental, and usu-
ally discontinuous. Multifocal small bowel diseases may 
present with areas of different activity, some areas with acute 
infl ammatory, and others with fi brostenosing disease [ 1 – 3 ]. 
The characteristic radiological features of Crohn’s disease 
on barium study include aphthoid or deep ulcerations, cob-
blestone appearance, sinus tract, and fi stula with discontinu-
ous and asymmetric involvement (Figs.  8.1 ,  8.2 , and  8.3 ).    

 Crohn’s disease also has a variety of appearances at CT or 
MR depending on whether the activity is acute infl ammatory 
or chronic fi brostenosing and whether there are complica-
tions such as fi stula or abscess. The optimal distension of the 
small bowel loops is important for the accurate evaluation of 
the bowel wall because collapsed bowel can hide or mimic 
disease. CT or MR which is performed after oral contrast 
ingestion to achieve small bowel distension is called CT or 
MR enterography. The negative oral contrast agents, such as 
polyethylene glycol solution (PEG), suspension of 0.1 % 
barium sulfate (Volumen), and water-methylcellulose solu-
tion, are preferred because they allow better depiction of 
bowel wall enhancement [ 1 ]. 

 On CT or MR, enteric fi ndings such as mural hyperen-
hancement, bowel wall thickening, mural stratifi cation, and 
extraenteric fi ndings such as engorged vasa recta (“comb 
sign”) [ 4 ] and increased attenuation of the mesenteric fat are 
features of active infl ammatory small bowel Crohn’s disease 
(Figs.  8.4  and  8.5 ) [ 3 ,  5 ]. Among these fi ndings, combina-
tions of mural hyperenhancement and bowel wall thickening 

are the most sensitive fi ndings suggesting the presence of 
active infl ammation [ 5 ]. It is important to differentiate active 
infl ammatory small bowel strictures from fi brotic strictures 
in patients with Crohn’s disease because the former are 
mostly managed medically, whereas the latter may require 
endoscopic or surgical interventions (e.g., balloon dilation, 
strictureplasty, or bowel resection) [ 6 ]. In fi brostenosing 
Crohn’s disease (Figs.  8.6  and  8.7 ), mural stratifi cation may 
be absent because of the transmural fi brosis and/or muscular 
hypertrophy and collagen deposition leading to a homoge-
neous and less-intense enhancement [ 7 ] (Table  8.1 ). Low- 
signal intensity of the stricture site on T2-weighted MR 
imaging may be helpful for diagnosing fi brostenotic Crohn’s 
disease [ 8 ]. However, active infl ammation and fi brosis often 
coexist in the same patient or even in the same affected bowel 
segments in Crohn’s disease.    

   CT or MR has an important role in evaluating extraenteric 
complications of Crohn’s disease. The most common 
extraenteric complications include fi stula, sinus tract, and 
abscess [ 9 – 11 ]. On CT or MR, sinuses or fi stulas are demon-
strated as tethering of bowel loops and visualization of linear 
enhancing tracts with or without communication with adja-
cent structures such as peritoneal or retroperitoneal spaces, 
skin or adjacent organs, or bowel, respectively (Figs.  8.8 , 
 8.9 , and  8.10 ) [ 12 ]. Abscesses are usually contiguous to the 
diseased bowel segment and are seen in the mesentery or 
retroperitoneal space (Fig.  8.11 ) [ 3 ]. The accurate detection 
of abscesses and fi stulas has high importance because it 
affects the decision to treat medically or surgically. 
Particularly, in the identifi cation of perianal fi stula tracts, 
MR imaging is useful because of its better multiplanar imag-
ing capability and soft tissue contrast than those of CT 
(Fig.  8.10 ). Bowel perforation can be developed in Crohn’s 
disease. It is associated with bowel distension with increased 
intraluminal pressure proximal to an obstruction or ischemic 
hypothesis (Fig.  8.12 ) [ 13 ]. Other extraenteric manifesta-
tions of Crohn’s disease, such as mesenteric lymphadenopa-
thy, cholelithiasis, nephrolithiasis, sacroiliitis, and primary 
sclerosing cholangitis, can also be evaluated [ 3 ].      
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 Radiation concern is an important issue in CT because 
patients with Crohn’s disease are relatively younger and are 
expected to undergo multiple follow-up CT studies [ 14 ]. In 
terms of radiation issue, MR enterography is an emerging 
diagnostic tool for evaluating patients with known or sus-
pected Crohn’s disease by virtue of its ability to help physician 
confi rm the diagnosis, assess its extent and infl ammatory 
activity, and detect extraintestinal complications (Figs.  8.9  and 

 8.10 ). Major MR enterographic fi ndings of Crohn’s disease 
are not different from those of CT. The two diagnostic modali-
ties appear to be similar in terms of detecting active infl amma-
tion, fi brosis, and extraenteric complications [ 15 ]. However, 
CT is preferred in elderly patients because MRI is more time 
consuming and sometimes requires breath- holding technique 
[ 16 ]. Moreover, CT should be preferred in emergency settings 
such as suspicious bowel perforation or obstruction.  

  Fig. 8.1    Barium study for Crohn’s disease. Multisegmental longitudi-
nal ulcers ( arrows ) are seen in the mesenteric side throughout ileal 
loops with discontinuous and asymmetric pattern       

  Fig. 8.2    Barium study for Crohn’s disease. Longitudinal and trans-
verse ulcers of the distal ileal loop produce a cobblestone appearance 
( arrows )       

  Fig. 8.3    Barium study for Crohn’s disease. Fistula ( arrow ) between 
the duodenum and ascending colon is demonstrated       

  Fig. 8.4    Active Crohn’s disease. Coronal CT image demonstrates mul-
tifocal segmental mural hyperenhancement and layered mural stratifi -
cation in the ileum ( arrows ), suggesting active disease. Increased 
perienteric fat attenuation is also seen       
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  Fig. 8.5    Active Crohn’s disease. Axial CT image demonstrates multi-
focal segmental mural thickenings with hyperenhancement ( arrows ) 
with engorged vasa recta (positive comb sign) ( arrow heads )       

  Fig. 8.6    Fibrostenotic Crohn’s disease. Coronal CT image shows seg-
mental stricture with homogeneous mural thickening at anastomosis 
site of right hemicolectomy. Less-intense enhancement without stratifi -
cation is characteristic of fi brostenosing disease       

a b

  Fig. 8.7    Fibrostenotic Crohn’s disease. MR image shows a homogeneous, less-enhancing strictured bowel segment ( arrow ) on T1-weighted 
contrast-enhanced axial image ( a ) and low signal intensity of the corresponding segment ( arrow ) on T2-weighted axial image ( b )       

    Table 8.1    Differential diagnosis of infl ammatory stricture and fi brotic stricture in Crohn’s disease on cross-sectional imaging   

 Infl ammatory stricture  Fibrotic stricture 

 Mural thickening  More severe  Less severe 
 Mural hyperenhancement  More strong  Less enhancement 
 Mural stratifi cation  Frequent  Homogeneous without stratifi cation 
 Submucosal fat deposition  Rare  More frequent 
 Signal intensity on T2-weighted MR imaging  Mild to moderate high SI  More low signal intensity 
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  Fig. 8.8    Fistula. Axial CT image shows multiple enteroenteric fi stulas 
( arrows ) between the ileal loops       

  Fig. 8.9    Fistula. Coronal single shot FSE T2-weighted MR image 
shows multiple enteroenteric fi stulas ( arrows ) between the ileal loops       

  Fig. 8.10    Perianal fi stula with abscess. Coronal T2-weighted fat- 
suppressed MR image shows intersphincteric type fi stula ( arrowhead ) 
with abscess ( arrow ) in the perianal area       

  Fig. 8.12    Small bowel perforation. Several focal-free air foci are noted 
within the peritoneal cavity on axial CT image ( arrowheads ), suggest-
ing intestinal perforation. Infl amed ileal loops are also seen ( arrows )       

  Fig. 8.11    Abscess. Coronal CT image demonstrates a mesenteric 
abscess ( arrow ) adjacent to the terminal ileum. Fistula ( arrowhead ) is 
seen between the cecum and abscess       
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8.1.2     Intestinal Tuberculosis 

 The most frequent site of intestinal tuberculosis involvement 
is the ileocecal area (approximately 90 % in case of gastroin-
testinal tuberculosis) (Figs.  8.13  and  8.14 ). Barium study 
may show contour deformity involving the ileocecal valve 
with stellate ulcers. In advanced stage, the cecum becomes 
conical and shrunken with wide opening of the ileocecal 
valve and the narrowed terminal ileum [ 17 ]. CT fi ndings may 
show short segmental circumferential wall thickening related 
with the circumferential distribution of superfi cial ulcers in 
the cecum and terminal ileum (Figs.  8.14 ,  8.15 , and  8.16 ) 
[ 18 ]. Central necrotic lymph nodes on CT are a specifi c fi nd-
ing for tuberculosis (Fig.  8.15 ).     

 CT fi ndings that may be helpful for differentiating intesti-
nal tuberculosis from Crohn’s disease include short segmen-
tal enhancing wall thickening in tuberculosis, while Crohn’s 
disease demonstrates relatively long segmental wall thicken-
ing (Table  8.2 ). In addition, incompetence of the ileocecal 
valve appears to be common in tuberculosis but uncommon 
in Crohn’s disease. Mural stratifi cation is known to be more 
frequent in Crohn’s disease [ 19 ]. Among extraintestinal fi nd-
ings, fi brofatty proliferation, positive comb sign by increased 
mesenteric vascularity, and internal/perianal fi stula suggest 
the possibility of Crohn’s disease rather than intestinal tuber-
culosis. However, the differentiation between intestinal TB 
and Crohn’s disease may be diffi cult because they sometimes 
share similar radiologic fi ndings.

  Fig. 8.13    Barium study of ileocecal tuberculosis. Barium study shows 
the characteristic abnormality of ileocecal tuberculosis such as loss of 
anatomic demarcation between the terminal ileum and the contracted 
cecum ( arrow ) and gapping of the ileocecal valve       

  Fig. 8.14    CT fi ndings of ileocecal tuberculosis. CT shows circumfer-
ential enhancing wall thickening in the cecum ( arrows ). Multiple low- 
attenuated lymph node enlargements, suggesting caseous necrosis, are 
seen in the ileocecal mesentery ( arrowhead )       

  Fig. 8.15    CT fi ndings of intestinal tuberculosis. Short segmental 
mural wall thickening with homogeneous mural enhancement is noted 
in the terminal ileum without mural stratifi cation ( arrows ). Multiple 
central necrotic lymph node enlargements are seen in the mesentery 
( arrowheads )       
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a b

  Fig. 8.16    Small bowel tuberculosis. Barium study ( a ) and CT ( b ) show short segmental bowel stricture at the level of the distal jejunal loop 
( arrows ). Associated prestenotic bowel dilatation is also seen       

   Table 8.2    Differential diagnosis of Crohn’s disease, intestinal tuberculosis, and intestinal Behçet’s disease by radiologic imaging studies   

 Crohn’s disease  Intestinal tuberculosis  Behçet’s disease 

 Involvement of ileocecal area  May spare  Common  Common 
 Stratifi cation  Frequent  Rare  Possible 
 Distribution pattern and symmetry  Long eccentric involvement of thickening 

(mesenteric border) with antimesenteric 
pseudosacculation 

 Short circumferential 
thickening 

 Single or multiple deep 
penetrating ulcers (larger and 
deeper) 

 Mesenteric fi brofatty proliferation  Frequent  Rare  Rare 
 Positive comb sign  Frequent  Rare  Possible 
 Central necrosis of lymphadenopathy  −  Possible and specifi c  − 
 Complications  Frequent perianal internal fi stula  Rare perianal internal 

fi stula 
 Common perforation, fi stula, 
and thrombophlebitis 
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8.1.3        Behçet’s Disease 

 The most common site of involvement in the small intestine 
is the terminal ileum, and there is often simultaneous involve-
ment of the proximal cecum (Figs.  8.17 ,  8.18 , and  8.19 ). 
Behçet’s disease involving the ileocecal region is commonly 
manifested as geographic, relatively large, and deep pene-
trating ulcers with bowel wall thickening and mural 
 hyperenhancement (Table  8.1 ) [ 20 ]. The frequency of post-
operative recurrence is high, and the most common type of 
the recurrent pattern is one or two deep ulcers at or near the 
anastomosis site (Fig.  8.20 ).      

  Fig. 8.17    Barium study of intestinal Behçet’s disease. Image from a 
double-contrast barium enema study shows a large geographic ulcer 
( arrows ) in the terminal ileum with convergence of thickened mucosal 
folds       

a b

  Fig. 8.18    Behçet’s disease. Mucosal fold thickening is seen in the cecum and terminal ileum with multiple small penetrating ulcers in the terminal 
ileal loop ( arrows ) ( a ). After 3 years, large penetrating ulcer developed in the terminal ileal loop ( arrow ) ( b )       
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  Fig. 8.19    CT of intestinal Behçet’s disease. CT shows a penetrating 
ulcer with mural enhancement ( arrows ) in ileocecal area       

  Fig. 8.20    Recurrent intestinal Behçet’s disease. Axial CT image 
shows a penetrating ulceration with peripheral enhancement at the 
anastomosis of right hemicolectomy       
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8.1.4     Ulcerative Colitis 

 Rectal involvement is present in 95 % of cases, with 
 variable degrees of contiguous, circumferential, and 
 proximal extension throughout the large intestine. Small-
bowel disease is rare. Barium study shows mucosal granu-
larity/stippling, collar button ulcers, haustral thickening/
loss, and infl ammatory polyps on acute phase (Fig.  8.21 ) 
and luminal narrowing, loss of rectal valves, widened pre-
sacral space, and postinfl ammatory polyps on chronic 
phase (Figs.  8.22  and  8.23 ) [ 21 ]. Diffuse symmetric 

colonic mural thickening on CT is a common fi nding with 
target or halo sign (Fig.  8.24 ). Generally, ulcerative colitis 
produces less wall thickening than does Crohn’s disease 
[ 22 ]. Toxic megacolon is the most severe life-threatening 
complication of infl ammatory bowel disease and an indi-
cation for emergency surgery. It occurs more commonly 
in ulcerative colitis rather than Crohn’s disease (Fig.  8.25 ). 
Ulcerative colitis is also associated with primary scleros-
ing cholangitis, a chronic cholestatic liver disease charac-
terized by infl ammation and scarring of the bile ducts 
(Fig.  8.26 ) [ 23 ].            

  Fig. 8.21    Acute phase of ulcerative colitis. Double-contrast barium 
enema study shows mucosal granularity and stippling (crypt abscess) 
( arrows ) in the rectum and sigmoid colon, suggesting early stage of 
ulcerative colitis       

  Fig. 8.22    Chronic phase of ulcerative colitis. Lateral rectal view 
shows widened presacral space ( arrows ). A distance greater than 1.5 cm 
is considered abnormal. The rectal lumen is also narrowed with the 
absent valves of Houston       

  Fig. 8.23    Chronic phase of ulcerative colitis. Barium study shows 
chronic ulcerative pancolitis with diffuse luminal narrowing, blunting, 
and lost haustra in the near entire colon and rectum       
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a b

  Fig. 8.24    CT of ulcerative colitis. ( a ) Axial CT image shows mural 
thickening with stratifi cation in the rectum and sigmoid colon, 
suggesting acute infl ammation. ( b ) Coronal CT image shows multiple 

ulcerations, corresponding to collar button ulcers in the ascending and 
descending colon with layered mural thickening       

  Fig. 8.25    Toxic megacolon. Toxic megacolon is the most severe life- 
threatening complication of infl ammatory bowel disease. It occurs 
more frequently in ulcerative colitis than in Crohn’s disease. It is an 
indication for emergency surgery. Simple abdomen fi lm shows promi-
nent dilatation of the transverse colon ( arrows ). Dilatation greater than 
5 cm is considered abnormal       
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a b

  Fig. 8.26    Primary sclerosing cholangitis. Two-dimensional MR cholangiography ( a ) and endoscopic retrograde cholangiography ( b ) show intra-
hepatic biliary ducts with irregular and multifocal strictures with alternating segments of dilation, creating a beaded appearance of bile ducts       
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9.1            High-Resolution Endoscopy (HRE) 

 High-defi nition white-light endoscopy or high-resolution 
endoscopy (HRE) has been recently developed and is expected 
to increase polyp detection during colonoscopy. High-
defi nition white-light endoscopy produces images with a res-
olution of higher pixels (e.g., >1 million pixels) [ 1 ]. HRE 
enables endoscopists to observe the detailed mucosal and vas-
cular information (Fig.  9.1 ). In IBD, vascular pattern can be 
observed in detail; thus, endoscopic remission can be strictly 
defi ned especially in patients with UC. As HRE has clinical 
benefi ts in the detection of polyps and adenomas in high-risk 
groups of patients with IBD, it is also shown to be useful to 
detect colitis-associated dysplasia/cancer in patients with IBD 
(Fig.  9.2 ). Although HRE with indigo carmine dye is useful to 
detect colitis-associated dysplasia/cancer, it has been still 
controversy whether NBI has more diagnostic accuracy of 
dysplasia than conventional chromoendoscopy (see NBI).    
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  Fig. 9.1    High-resolution endoscopy can observe detailed mucosal 
infl ammation in patients with UC. Even though endoscopic remission is 
obtained, vessel pattern is not completely normal, and white scars are 
detected ( arrow )       
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a b

  Fig. 9.2    ( a ) Five-millimeter-sized fl at-elevated lesion is detected using high-resolution endoscopy. ( b ) Indigo carmine dye emphasizes the ele-
vated lesion with slightly central depressed area ( arrow )       
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9.2     Current White-Light Endoscopy 
for IBD Patients 

 To reduce patients’ burden and increase the diagnostic 
accuracy and quality, conventional white-light endoscopy 
is still evolving and improving. The combination of high-
defi nition TV image quality and high angle of view sup-
ports detailed observation and facilitates detection of 
lesions. Diameter of endoscopy may be critical to reduce 
patients’ burden. Endoscopy with a relatively small  diameter 

(e.g., Olympus PCF-PQ260, diameter 9.2 mm) is useful not 
only to reduce patients’ pains but also to be able to pass 
through mild to moderate strictures in the anal area 
(Fig.  9.3 ) and anastomotic strictured site (Fig.  9.4 ). 
Endoscopy with a relatively small diameter is sometimes 
diffi cult to insert into the proximal colon and the ileum. 
However, the characteristics of new responsive insertion 
technology with passive bending and high force transmis-
sion are easier on both patients and physicians despite the 
smaller diameter.    

a b

  Fig. 9.3    Severe stricture with fi ssuring ulceration is detected. Endoscopy with 9.2 mm diameter (Olympus PCF-PQ260) can pass through the 
stricture ( a ), and the proximal colon is observed ( b )       
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a b

c

  Fig. 9.4    ( a ) Conventional colonoscopy did not pass through the stricture at the anastomosis. ( b ) Endoscopy with a small diameter passes through 
the strictured site, and ( c ) the terminal ileum could be observed       
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9.3     Narrow Band Imaging 

 Clinical usefulness of image-enhanced endoscopy in 
infl ammatory bowel disease in terms of determining disease 
severity and extent and detecting dysplasia is shown in 
Table  9.1 . NBI has been developed to increase diagnostic 
accuracy of gastrointestinal adenoma/cancer by improving 
visual defi nition of the mucosal surface and by enhancing 
mucosal vessels. NBI enables not only to detect colon pol-
yps easier but also to assess the possibility of endoscopic 
resection. Therefore, NBI is now being studied to detect 
colitis- associated dysplasia. Moreover, because NBI 
emphasizes mucosal microvessel, it is easier to detect small 
erosions and aphthae especially in patients with CD 
(Figs.  9.5  and  9.6 ). Indigo carmine dye is also useful to 
detect aphthae in the small intestinal lesions of CD 
(Fig.  9.6b ). However, NBI may be less time-consuming and 
equally effective to chromoendoscopy for the detection of 
aphthae (Fig.  9.6c ).

     It is not yet clear whether NBI can be an alternative device 
to conventional colonoscopy or chromoendoscopy. To date, 

three studies have examined the usefulness of NBI to detect 
dysplasia in long-standing IBD [ 2 – 4 ]. These results suggest 
that NBI cannot be recommended as an alternative device to 
chromoendoscopy, although it is faster to perform the exami-
nation of colonoscopy. Importantly, NBI with magnifi cation 
endoscopy can be used to assess extension/spread of dyspla-
sia and to evaluate the possibility of endoscopic resection by 
observing visual defi nition of the mucosal surface and muco-
sal microvessels (Figs.  9.7  and  9.8 ).    

   Table 9.1    Potential clinical use of image-enhanced endoscopy in 
infl ammatory bowel disease   

 Disease severity 
and extent 

 Detection 
of dysplasia 

 Chromoendoscopy  ±  +++ 
 Magnifi ed endoscopy  +  ++ 
 Narrow band imaging  ±  + 
 Autofl uorescence imaging  ±  ++ 
 i-scan  +  ++ 
 Confocal laser endomicroscopy  ++  ++ 
 Endocytoscopy  +++  + 

a b

  Fig. 9.5    ( a ) Colonic aphthae ( arrow ) are detected by normal white-light imaging. ( b ) NBI emphasizes microvessels, and it is easier to detect 
several longitudinal aphthae and several colonic lesions ( arrow )       
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a b

c

  Fig. 9.6    ( a ) Small aphthoid lesions are observed using normal white-light imaging ( arrow ). Indigo carmine dye ( b ) and NBI ( c ) can easily detect 
these small lesions       

a b

  Fig. 9.7    ( a ) Irregular nodular mucosa is detected using normal white-
light imaging. NBI with ( b ) normal magnifi cation and ( c ) high magni-
fi cation can distinct a dysplastic lesion from no-dysplastic area ( arrow ). 

( d ) Villous-like mucosa can be detected using NBI with high magnifi -
cation ( arrow )       

 

 

M. Naganuma et al.



145

a b

  Fig. 9.8    ( a ) A fl at-elevated lesion is detected in the rectum (the lesion is the same one as that in Fig.  9.7 ). ( b ) NBI with magnifi cation reveals 
irregular vessel patterns       

c d

Fig. 9.7 (continued)
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9.4     Magnifi cation Colonoscopy in IBD 

 Magnifi cation chromocolonoscopy has been shown to be 
useful in the detection of colitis-associated neoplasia in 
patients with chronic UC. The assessment of severity of 
UC using the high-magnifi cation chromocolonoscopy 
correlated with the histological score to a greater degree 
than Matts’ endoscopic classifi cation [ 5 ]. Furthermore, 
magnifi cation imaging was signifi cantly better than con-
ventional colonoscopy for predicting disease extent. 
These results suggest that magnifi cation chromocolonos-
copy may potentially be considered as an alternative to 

histological examination when evaluating disease severity 
and for the detection of colitis- associated dysplasia/
cancer. 

 Recently, endocytoscopy and endomicroscopy have been 
developed. Endocytoscopy can visualize the superfi cial 
mucosal layer by allowing magnifi cation of the mucosa up to 
more 1,000-fold [ 6 ]. Endocytoscopy enables the detection 
sharp of crypt and mucosal infl ammatory cells (Figs.  9.9 , 
 9.10 , and  9.11 ). This new device can discriminate between 
histological severities of UC in patients with mucosal heal-
ing (e.g., Mayo endoscopic score 0) even if pathological 
examination is not performed.        

a b

  Fig. 9.9    ( a ) Endoscopic mucosal healing is observed in the rectum of patients with UC (Mayo endoscopic score 0). ( b ) Endocytoscopic fi ndings 
show round crypts, and slightly infl amed cells are detected       
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a b

  Fig. 9.10    ( a ) Endoscopic mucosal healing is observed in the rectum of patients with UC (Mayo endoscopic score 0). ( b ) Endocytoscopy reveals 
a few infl ammatory cells with oval and round crypts       

a b

  Fig. 9.11    ( a ) Mucosal vessels disappeared in the rectum of patients with UC, but there were no redness/erosions and ulcerations. ( b ) Moderate 
infl ammation is detected, and distance between crypts was widened as revealed by endocytoscopy       
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10.1            Endoscopic Hemostasis 

 In general, blood in stool is relatively uncommon in CD 
patients, compared to UC patients. However, infl ammation 
of ileocecal or small bowel lesions can cause anemia. In 
some cases, melena with severe anemia occurs even when 
they are in clinical remission. 

 It is not easy to detect “blood spot” using conventional 
colonoscopy or small bowel follow-through. Figure  10.1a, b  
indicates that small ulceration with massive bleeding is 

observed at anastomosis by colonoscopy. Endoscopic hemo-
stasis was successfully conducted (Fig.  10.1c ).  

 Blood in stool and melena in patients with UC are usually 
treated with medical treatments, such as 5-aminosalicylates, 
corticosteroids, or other immunosuppressive agents. Endoscopic 
hemostasis is very uncommon in UC patients. However, 
Dieulafoy’s ulceration (exposed vessel on ulceration) may cause 
severe bleeding even when clinical and endoscopic remission is 
obtained (at 11 months prior to massive bleeding) as Fig.  10.2  
indicates. Endoscopic hemostasis is also useful for this case.   
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a

c

b

  Fig. 10.1    ( a ) Massive bleeding with ulceration is observed at the ileocolonic anastomosis of patients with Crohn’s disease, and ( b ) blood vessel 
is exposed ( white arrow ). ( c ) Endoscopic hemostasis was successfully conducted       
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a b

  Fig. 10.2    ( a ) Dieulafoy’s ulceration is detected in the rectum of patients with ulcerative colitis. Mild infl ammation with friability and no-vessel 
pattern is observed around “bleeding spot.” ( b ) Endoscopic hemostasis was successfully conducted       
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10.2     Endoscopic Balloon Dilatation 

 Strictures are observed approximately in one-third of 
patients with Crohn’s disease, and it causes severe abdomi-
nal symptoms. More than half of patients with CD need sur-
gery within the fi rst 10 years after onset of disease, and 
strictures and obstructions were one of the common indica-
tions for surgery. To improve clinical outcome, it is critical 
to prevent progression of strictures as early as possible. 
Strictures may be categorized as fi brotic type and infl amma-
tory types. For infl ammatory strictures, medical treatments 
may be useful to improve the lesions, whereas these are not 
effective for fi brotic strictures without infl ammation in most 
cases. Endoscopic balloon dilatation (EBD) (Figs.  10.3a–d  
and  10.4a–d ) may relieve abdominal symptoms and prevent 

surgery in some cases of CD. Fibrotic, shorter length of 
strictures and no/mild infl ammation around stenosis are 
indicative for EBD (Table  10.1 ). At the procedures of EBD, 
the number of strictures, length and diameter of strictures, 
and presence of intra-intestinal fi stula should be confi rmed 
by small bowel follow-through (Fig.  10.3e ) or other diag-
nostic devices.  

   EBD is effective for patients who have small bowel 
 strictures, and balloon-assisted enteroscopy is usually used 
in these patients [ 1 ]. Despott et al. showed that dilation of 
small bowel strictures using EBD was effective in patients 
with symptomatic CD [ 2 ]. Hirai et al. also reported that 
short- term dilation by EBD was successful in 72 % of 
patients [ 3 ] and the cumulative surgery-free rates were 83 
and 72 % at 6 and 12 months after dilation, respectively.  

  Fig. 10.3    ( a ) Severe stricture is detected in the distal ileum of patients 
with Crohn’s disease. No ulceration is found. ( b ) Dilator is inserted into 
the strictures, and ( c ) endoscopic balloon dilation is performed. ( d ) 
Stricture was signifi cantly improved, and colonoscopy could be passed 

beyond the stricture. ( e ) Before procedure of endoscopic balloon dila-
tion, stricture without fi stula was confi rmed using radiological 
examination         

a b 
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e

c d

Fig. 10.3 (continued)
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   Table 10.1    Indication of endoscopic balloon dilation in patients with 
Crohn’s disease   

 1. No fi stula and/or abscess at the stricture 
 2. No severe ulceration at the stricture 
 3. Length of stricture <5 cm 
    4. No severe fl ection at the stricture 

a

c d

b

  Fig. 10.4    ( a ) Patients with Crohn’s disease received infl iximab due to 
postoperative endoscopic recurrence at the anastomosis. ( b ) Endoscopic 
lesion on anastomosis was improved. However, severe stricture was 

observed after treatment of infl iximab. ( c ) Endoscopic balloon dilation 
was performed. ( d ) Stricture was signifi cantly improved after the pro-
cedure of dilation       
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10.3     Endoscopic Resection in Patients 
with IBD 

 Sessile polyps and adenoma are usually removed using 
endoscopic mucosal resection (EMR). Of note, colitis- 
associated dysplasia/cancer is found in patients with long- 
standing, chronic active UC. In case of colitis-associated 
dysplasia/cancer, total proctocolectomy is occasionally 
selected because these are typically widespread and multiple 
lesions and colitis-associated dysplasia may occur in any 
colonic mucosa where infl ammations are observed. Thus, 
endoscopic therapeutic resection is not usually performed 
because other dysplasia can remain or newly develop even 

when endoscopic therapeutic resection is performed for “sin-
gle dysplasia.” However, it is diffi cult to distinguish colitis- 
associated dysplasia from sporadic dysplasia. When 
pathological examination is performed, diagnosis of dyspla-
sia (colitic or sporadic) in UC patients sometimes differs 
even among pathologists. EMR or endoscopic submucosal 
dissection (ESD) can be performed and used as “therapeutic 
diagnosis.” These endoscopic approaches are allowed in case 
of endoscopic remission and no dysplasia around polypoid 
lesions where EMR/ESD is conducted (Figs.  10.5  and  10.6 ). 
Fibrosis is moderate to severe in some cases of UC. Therefore, 
the technique of EMR/ESD is more diffi cult in UC patients 
than those in patients without IBD.       

a

c d

b

  Fig. 10.5    ( a ) Ten-millimeter-sized elevated lesion (Is) is detected in 
the sigmoid colon of UC patients. No endoscopic infl ammation with 
normal vessel pattern was confi rmed. ( b ) Narrow band imaging revealed 

no abdominal vessel pattern and IIIL pit pattern. ( c ) Submucosal injec-
tion to create an undermining submucosal fl uid cushion was conducted. 
( d ) The lesion was completely removed       
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a

c d

b

  Fig. 10.6    ( a ) Ten-millimeter-sized slightly elevated lesion (IIa) was 
detected in the rectum of UC patients. Vessel pattern was slightly less 
visible, but endoscopic fi ndings revealed no active lesion. ( b ) Indigo 
carmine dye could emphasize elevated lesion, and villous pattern was 

found on the polyp. ( c ) Narrow band imaging revealed no abdominal 
vessel pattern and IIIL pit pattern. ( d ) The lesion was completely 
removed       
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11.1            Introduction 

 Extraintestinal manifestations of infl ammatory bowel 
 diseases (IBD) frequently occur, most of which are associ-
ated with Crohn’s disease (CD) and ulcerative colitis (UC). 
However, less commonly reported manifestations of IBD 
include other conditions such as Behçet’s disease (BD) and 
Hermansky-Pudlak syndrome [ 1 – 5 ]. In the East Asia, 
 including Korea and Japan, where Behçet’s disease is 
highly prevalent, gastrointestinal involvement of Behçet’s 
disease is relatively common (5–25 % of patients with 
Behçet’s disease) [ 6 ,  7 ]. However, there exist only a few 
reports focusing on gastrointestinal involvement of Behçet’s 
disease. 

 The incidence of extraintestinal manifestations of IBD 
has been reported as 2–34 % [ 3 ]. Involved organs include 
the oral and genital mucosa, skin, eye, and joints. 
Extraintestinal manifestations of IBD can be classifi ed into 
specifi c, reactive, and associated conditions in relation to 
gastrointestinal tract lesions [ 1 ]. The precise mechanisms 
underlying the pathogenic link between extraintestinal man-
ifestations and IBD are unclear but are likely multifactorial 
depending upon genetics, anatomical site, microbiology, 
immunology, and trauma. These symptoms are highly vari-
able and have broad spectrum regarding the underlying dis-
eases and locations of involvement. A better understanding 
of characteristics of IBD extraintestinal manifestations is 
helpful in the early diagnosis and treatment of underlying 
intestinal diseases.  

11.2     Skin and Mucosal Manifestations 

11.2.1     Specifi c Mucocutaneous Lesions 

 Specifi c mucocutaneous lesions in IBD are relatively uncom-
mon. Fissures and fi stulas are probably the most common 
cutaneous manifestations and may be the presenting com-
plaints in IBD. In a study of 569 CD patients, perianal fi s-
sures and fi stulas were found in 36 % of patients [ 8 ]. Perianal 
fi ssures and fi stulas associated with CD are typically multi-
ple and involve the anus circumferentially [ 9 ]. These lesions 
can be associated with marked edema and chronic infl amma-
tion, abscess formation, undermined ulcers, and skin tags. In 
CD, direct involvement of the oral mucosa or metastatic 
involvements on the skin and subcutaneous tissue at sites 
distant from the gastrointestinal tract are considered to be 
disease-specifi c lesions. Mucosal nodularity, known as a 
cobblestone pattern, appears as fi rm plaques or confl uent 
papules on the buccal mucosa and palate [ 1 ]. These lesions 
histologically show granulomas and infl ammatory changes 
characteristic of CD.  

11.2.2     Reactive Mucocutaneous Lesions 

 Oral and genital aphthous ulcers, erythema nodosum, pyo-
derma gangrenosum, papulopustular lesions, Sweet’s syn-
drome, pathergy phenomenon, and pyodermatitis vegetans 
and pyostomatitis vegetans are considered to be common 
reactive skin manifestations of IBD. The oral mucosa is a 
commonly affected site in IBD. Aphtha is the most common 
mucous reactivity disturbance in IBD; especially in Behçet’s 
disease, oral aphthous stomatitis may be a signifi cant fi nding 
[ 10 ]. Nutritional defi ciencies in iron, folic acid, and vitamin 
B12 secondary to active IBD also predispose toward aph-
thous ulcer formation [ 1 ]. Oral ulcers in IBD present as pain-
ful, shallow, round to oval ulcers covered with a whitish to 
yellowish pseudomembrane demarcated by a red hyperemic 
border (Fig.  11.1 ). Although they can occur anywhere in the 
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oral cavity including the tongue, lip, gingiva, and palate, the 
oropharyngeal area and even the upper esophagus can also 
be affected in severe cases. Oral aphthae in IBD are almost 
indistinguishable from common ulcerations in recurrent aph-
thous stomatitis. However, they should be differentiated 
from other common conditions such as oral lichen planus or 
pemphigus which are frequently presenting oral ulcerations 
or erosions (Fig.  11.2 ).   

 Genital ulceration can occur in many patients with 
IBD. Importantly, genital ulcer is another cardinal manifes-
tation of BD, and it is one of the diagnostic items in guide-
lines by the International Study Group for Behçet’s Disease 
(ISGBD) [ 11 ]. They are frequently painful, round to oval 
lesions that are usually covered with dried crust or grayish- 
white exudates, which are similar fi ndings as with oral aph-
thae (Fig.  11.3 ). Signifi cant edema, pain, and scarring around 
the ulcerations are quite common. The scrotum in males and 
both major and minor labia in females are commonly affected 
sites [ 7 ].  

 Erythema nodosum (EN) is the most common cause of 
lower extremity infl ammatory nodules in IBD patients (4–6 % 
of IBD cases), occurring more frequently in UC patients com-
pared to CD patients [ 1 ]. More importantly, EN or EN-like 
lesions are cardinal cutaneous manifestations of BD [ 7 ]. EN 
is characterized by the sudden onset of erythematous, non-
ulcerating, tender nodules that are frequently located on the 
lower extremities (Fig.  11.4 ). Histopathologically, they are 
characterized by prominent septal and/or lobular panniculitis 
that is sometimes accompanied by neutrophilic vascular 
infl ammation (Fig.  11.5 ).   

 Pyoderma gangrenosum (PG) is a severe ulcerating non-
infectious neutrophilic dermatosis, which has been reported 
in 1–10 % of UC patients and 0.5–20 % of CD patients [ 12 ]. 
PG or PG-like skin ulcers are also uncommon skin manifes-
tations in BD. Four PG variants have been described: ulcer-
ative, pustular, bullous, and vegetative. Classically, PG 
begins with pain followed by pustule formation, which soon 
breaks down to form a rapidly enlarging ulcer. Ulcers in PG 
have a boggy, necrotic, nonpurulent base and are rimmed by 
a raised infl ammatory border, which is commonly character-
ized by an undermined border (Fig.  11.6 ). Ulcerative PG 
most commonly occurs on the lower extremities although it 

can occur on any part of the body. Histologically, PG shares 
similar pathologic changes with other neutrophilic dermato-
ses including Sweet’s syndrome. Tissue neutrophilia with 
undermining ulceration in the absence of microorganism or 
leukocytoclastic vasculitis favors PG when seen in the rele-
vant clinical manifestations (Fig.  11.7 ).   

 Papulopustular lesions are frequent skin manifestation of 
IBD, especially in BD, with a reported prevalence ranging 
from 30 to 96 % among BD patients [ 13 ]. As they can be 
both follicular and nonfollicular papules/pustules, papulo-
pustular lesions in BD are also referred to as  pseudofolliculitis 
(Fig.  11.8 ). The most common localization in BD is the trunk 
followed by extremities.  

 The pathergy phenomenon is the hyperreactivity of the 
skin to a trauma. Although this phenomenon is not a patho-
gnomic fi nding of BD, positivity of pathergy test is included 
in the diagnostic criteria by ISGBD (Fig.  11.9 ) [ 11 ].  

 In addition, pyodermatitis vegetans and pyostomatitis 
vegetans are rare, vegetating, pustular, eosinophilic, muco-
cutaneous dermatoses and have strong association with gas-
trointestinal diseases, being considered a marker of IBD 
(Fig.  11.10 ) [ 1 ].   

11.2.3     Other Associated Conditions 

 There are numerous additional cutaneous lesions that are 
associated with IBD including psoriasis, hidradenitis suppu-
rativa, thrombophlebitis, secondary amyloidosis, and ery-
thema multiforme. Various autoimmune skin diseases such 
as vitiligo and epidermolysis bullosa are also associated with 
IBD [ 14 ,  15 ]. Rarely, there have been reports of cutaneous 
malignancies such as Bowen’s disease and squamous cell 
carcinoma occurring in relation to CD or UC [ 15 ]. 

 The most frequently associated disease is psoriasis 
(Fig.  11.11 ), and the prevalence reported in epidemiologic 
studies is 3–11 % in IBD patients compared to 1–2 % in the 
general population [ 16 ]. Psoriasis is reported to be slightly 
more prevalent in CD compared to UC [ 17 ]. There are also 
reports on concurrent psoriasis in BD [ 18 ].  

 The vitiligo incidence is higher in IBD patients compared 
to the normal population and is higher in UC than CD 
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a

b

  Fig. 11.1    A minor aphthous ulcer on the tongue ( a ) and a major aph-
thous ulcer on the lip ( b )       

(Fig.  11.12 ) Although the pathophysiological mechanism of 
vitiligo linkage to IBD is unclear, it has been proposed to be 
autoimmune or genetically linked [ 19 ,  20 ].  

 Epidermolysis bullosa acquisita is most frequently asso-
ciated with CD [ 21 ]. Chronic infl ammatory reactions in the 
intestine can cause patients to develop autoantibodies against 
type VII collagen in the bowel. These autoantibodies can in 
turn attack the skin dermoepidermal junction resulting in 
blisters and vesicle formation (Fig.  11.13 ) [ 22 ].  

 Despite that a defi nitive linkage of atopic diseases to 
IBD remains unestablished, UC patients are more likely to 
have atopic dermatitis (Fig.  11.14 ) compared to healthy 
controls [ 23 ].  

 Secondary amyloidosis, which is more common in CD 
compared to ulcerative colitis, is caused by a systemic 
response to chronic infl ammation resulting in amyloid 
A-type skin amyloidosis. The high degree of infl ammation 
in CD can possibly cause secondary amyloidosis, but this is 
a rare event [ 24 ]. There also have been rare reports of scrotal 
and penile lymphedema and purpura as cutaneous manifes-
tations of CD [ 25 ,  26 ]. Alopecia areata, rosacea, leukocyto-
clastic vasculitis (Fig.  11.15 ), and lichen planus are also 
reported to be possibly associated with IBD (Fig.  11.16 ) 
[ 15 ,  27 ,  28 ].   

 Because infl ammatory bowel lesions can lead to dietary 
malabsorption, skin lesions related to nutrient imbalances, 
such as acrodermatitis enteropathica, pellagra, scurvy, sto-
matitis, glossitis, angular cheilitis, xeroderma, eczema, and 
hair and nail abnormalities, can also be observed in these 
patients (Fig.  11.17 ) [ 2 ]. Furthermore, skin lesions caused 
by adverse drug reactions developing during IBD treatment 
can also occur. These include, for example, folliculitis, 
acne, acneiform eruption, drug eruption, urticaria, angio-
edema, and Stevens–Johnson syndrome. The skin and 
mucosal manifestations in IBD are summarized briefl y in 
Table  11.1  [ 15 ,  26 ]. 
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a b

  Fig. 11.3    Genital ulcers on the vulva ( a ) and scrotum ( b )       

a b

  Fig. 11.2    Common mimicker of aphthous ulcer, ( a ) oral lichen planus and ( b ) pemphigus vulgaris       
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  Fig. 11.4    Erythema nodosum       

  Fig. 11.5    Histopathological fi nding of erythema nodosum. Edema 
of septa with prominent lymphohistiocytic infi ltrates mainly at the 
edge of septa and the periphery of the fat lobules, which are typical 
 patterns of septal panniculitis       

  Fig. 11.6    Pyoderma gangrenosum, ulcerative variant       

  Fig. 11.7    Histopathological fi ndings of pyoderma gangrenosum. 
Central necrotizing suppurative infl ammation with ulceration in the 
absence of defi nite leukocytoclastic vasculitis       
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  Fig. 11.8    Papulopustular lesion in Behçet’s disease       

  Fig. 11.9    Positive pathergy reaction on the forearm       
  Fig. 11.10    Pyostomatitis vegetans (Courtesy of Professor Soo-Chan 
Kim)       
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  Fig. 11.11    Psoriasis       

  Fig. 11.12    Vitiligo       
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  Fig. 11.13    Direct immunofl uorescence staining for antihuman IgG in 
perilesional skin from patient with epidermolysis bullosa acquisita. 
Note the linear deposits of IgG along the dermal side of basement mem-
brane zone ( Ep  epidermis,  PD  papillary dermis) (Courtesy of Professor 
Soo-Chan Kim)       

  Fig. 11.14    Atopic dermatitis       

  Fig. 11.15    Leukocytoclastic vasculitis       
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a

b

  Fig. 11.16    Lichen planus on the oral mucosa ( a ) and skin ( b )       

  Fig. 11.17    Angular cheilitis induced by IBD-induced malabsorption       
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   Table 11.1    Skin and mucosal manifestations in IBD   

 Mucocutaneous manifestations  Presentation 

  Specifi c mucocutaneous lesions  
 Fissures and fi stulas (perianal)  Fissures: mostly painless, located posteriorly 

 Fistulas: It appears internally or enterocutaneously and can destroy the anal sphincter 
 Direct or metastatic involvements  Subcutaneous nodules or nonhealing ulcers 
  Reactive mucocutaneous lesions  
 Oral aphthous ulcers  Painful, shallow, round to oval ulcers covered with whitish to yellowish pseudomembrane 

demarcated by a red hyperemic border 
 Genital ulcers  Painful, round to oval lesions that are usually covered with dried crust or grayish-white exudates 
 Erythema nodosum  Sudden onset of erythematous, non-ulcerating, tender nodules frequently located on the lower 

extremities 
 Pyoderma gangrenosum  Begins with pain followed by pustule formation, soon breaking down to form a rapidly enlarging 

ulcer 
 Papulopustular lesions  Follicular and nonfollicular papules and pustules 
 Sweet’s syndrome  Tender nodules and papules with peripheral neutrophilia and fever 
 Pathergy phenomenon  Cutaneous hyperreactivity to trauma 
 Pyodermatitis vegetans  Vegetative papules on skin folds such as axillary or inguinal lesions 
 Pyostomatitis vegetans  Hyperplastic folds of the oral mucosa which progress into shallow ulcers 
  Other associated conditions  
 Psoriasis  Scaly patches and plaques which can be associated with arthritis, nail changes 
 Vitiligo  Hypopigmented patches on the skin 
 Epidermolysis bullosa acquisita  Mucocutaneous subepidermal blisters 
 Atopic dermatitis  Pruritic patches with lichenifi cation 
 Secondary amyloidosis  Pruritic macules, papules, patches due to amyloid deposition of the skin 
 Leukocytoclastic vasculitis  Ranges from palpable purpura to necrotic ulcers 
 Lichen planus  Mucosal lesions: lacelike whitish reticulated patches 

 Cutaneous lesions: faintly erythematous to violaceous, polygonal papules 
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11.3         Eye Manifestations 

 The prevalence of ocular infl ammation in IBD patients var-
ies widely from 4 to 30 % [ 29 ,  30 ]. Ocular manifestations in 
IBD can be categorized according to two variables, chronic-
ity (acute versus chronic) and location (anterior versus pos-
terior chamber). Ocular involvement in IBD can be primary 
(such as uveitis, scleritis, and episcleritis) or secondary 
(such as iatrogenic cataracts or glaucoma from corticoste-
roid use or keratoconjunctivitis sicca related to 5-aminosali-
cylic acid medications) [ 29 ]. In a large cohort study, 32 % 
of IBD patients reported at least one ocular symptom [ 31 ]. 
Importantly, ocular involvement is one of the cardinal 
symptoms of Behçet’s disease and is the main cause of 
disease- related poor prognosis causing blindness. Overall 
frequency of ocular lesions in BD patients varies from 50 to 
70 % [ 7 ]. 

 Most of the ocular fi ndings in IBD involve the anterior 
segment and ocular surface, and conjunctivitis, episcleritis, 
scleritis, and uveitis are by far the most common ophthalmic 
complications of IBD [ 29 ]. The related symptoms are often 
nonspecifi c: tearing, burning, itching, ocular pain, photopho-
bia, and conjunctival and scleral hyperemia. Uveitis is one of 

the most frequent primary ophthalmologic manifestations in 
IBD patients as well as the most common ocular feature in 
BD (Fig.  11.18a ) [ 32 ]. Uveitis may include adhesion of the 
iris to the lens (posterior synechiae, Fig.  11.18b ). 
Interestingly, women are at a higher risk of developing uve-
itis in CD and UC, whereas uveitis in BD is more frequently 
observed and severe in male patients [ 7 ,  29 ].  

 Episcleritis is often a common manifestation of IBD and 
is characterized by the injection of superfi cial episcleral ves-
sels. Episcleritis may be nodular or diffuse. In scleritis, 
which is a less-frequent manifestation of IBD, the deep 
scleral vessels are dilated and injected (Fig.  11.19 ).  

 Posterior segment involvements, including posterior uve-
itis, retinal vasculitis, choroiditis, retinal vascular occlusion, 
and optic neuropathy, also may occur and lead to signifi cant 
visual deterioration. Figure  11.20  shows an IBD patient with 
associated optic neuropathy and retinal microvascular occlu-
sion. Panuveitis is more serious in terms of visual prognosis 
and occurs more frequently in BD patients than in healthy 
controls [ 33 ]. In conclusion, regular fundus examination of 
the posterior segment is important to prevent blindness in 
IBD patients, especially in those with BD. The ocular mani-
festations in IBD are summarized briefl y in Table  11.2 . 

  Fig. 11.19    Scleritis in a patient with Behçet’s disease       

  Fig. 11.18    Uveitis ( a ) with posterior synechiae ( b ) (Courtesy of 
Professor Sung Chul Lee)       

a

b
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   Table 11.2    Ocular manifestations in IBD   

 Eye manifestations  Presentation 

  Anterior segment  
 Episcleritis  Injection of superfi cial episcleral 

vessels 
 Iridocyclitis (anterior uveitis)  Photophobia or sensitivity to light, 

blurred vision 
 Scleritis  Hyperemia, ocular pain, 

photophobia, tearing 
 Conjunctivitis  Hyperemia, chemosis, epiphora 
 Dry eye  Dryness, burning, irritation of the 

eye 
  Posterior segment  
 Posterior uveitis  Photopsia, blurred vision, fl oaters 
 Retinal vasculitis  Painless, decrease of visual acuity, 

fl oaters, scotomas, and 
metamorphopsia 

 Optic neuritis  Sudden visual loss, sudden blurred 
vision, pain on movement of the 
affected eye 

 Retinal vascular occlusion  Sudden blurring or loss of vision 

  Fig. 11.20    Optic neuropathy with vessel occlusion (Courtesy of 
Professor Sung Chul Lee)       

11.4        Joint Manifestations 

 Joint symptoms are common extraintestinal manifestations 
of IBD and occur in approximately 20–30 % of patients [ 34 , 
 35 ]. Arthritis is more common in CD than in UC. The fre-
quency of joint involvement in BD patients varies greatly 
from 9 to 70 %, depending on the study [ 7 ,  33 ]. 

 Joint involvement can be classifi ed as either peripheral or 
axial arthropathy. Peripheral arthritis and/or infl ammatory 
axial involvement in IBD patients, with consistent absence 
of serum rheumatoid factor, is classifi ed as a spondyloarthri-
tis (SpA) according to the classifi cation criteria of the 
European Spondyloarthropathy Study Group (ESSG) [ 36 ]. 
Peripheral arthritis can be divided into two groups: oligoar-
ticular large joint arthritis and bilateral symmetrical polyar-
thritis [ 37 ]. Type 1 (pauci-/oligoarticular) peripheral arthritis 
is characterized by joint pain with evidence of swelling or 
effusion that affects fewer than fi ve joints and mainly affects 
the large weight-bearing joints of the lower limbs such as the 
knee and ankle (Fig.  11.21 ). Type 2 (polyarticular)  peripheral 
arthritis affects more than fi ve joints, with a symmetrical 
 distribution, and affects predominantly the small joints of the 
upper limbs including the fi ngers (Fig.  11.22 ). Although less 
frequently identifi ed, enthesitis is also common in 
IBD. Peripheral enthesitis refers to infl ammation of the site 
where a tendon or ligament inserts into the bone. An exam-
ple of enthesitis at the Achilles tendon/calcaneus bone inser-
tion site is shown in Fig.  11.23 .    

 Axial arthropathies associated with IBD include isolated 
sacroiliitis, infl ammatory back pain, and ankylosing spondy-
litis. The reported prevalence of sacroiliitis in IBD patients 
varies widely from 2 to 32 % [ 38 ]. According to the Calin 
criteria, infl ammatory back pain is due to infl ammation of the 
sacroiliac joints and is characterized by an insidious onset, 
improvement after exercise but not with rest, and is associ-
ated with morning stiffness [ 39 ]. Ankylosing spondylitis, the 
most typical representation of SpA, is a chronic infl amma-
tory disease of the axial skeleton, with prevalence in IBD 
patients varying from 1 to 10 % [ 38 ]. However, nonspecifi c 
arthralgia, without objective arthritis signs such as swelling 
or effusion, is also common in IBD patients. The joint mani-
festations in IBD are summarized briefl y in Table  11.3 .
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  Fig. 11.21    Whole-body bone scan fi ndings: arthritic changes in the 
left ankle and left wrist       

  Fig. 11.22    Whole-body bone scan fi ndings: arthritic changes in bilat-
eral carpal bones and the left third distal interphalangeal joint       
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a b

  Fig. 11.23    Whole-body bone scan fi nding: ( a ) increased radioisotope uptake in the right calcaneal tuberosity, which is compatible with Achilles 
tendinitis. ( b ) Also note there is no abnormal fi nding on bony structures in the same heel on a plain radiograph       

   Table 11.3    Joint manifestations in IBD   

 Joint manifestations  Presentation 

  Peripheral arthropathy  
 Type 1 peripheral arthritis (pauci-/oligoarticular)  Joint pain with evidence of swelling or effusion affecting <5 joints, mainly affects the 

large weight-bearing joints of the lower limbs 
 Type 2 peripheral arthritis (polyarticular)  Affects ≥5 joints with a symmetrical distribution, predominantly the small joints of the 

upper limbs 
  Axial arthropathy  
 Sacroiliitis  Lower back pain often radiating to the buttock, groin, front of the thigh 
 Infl ammatory back pain  Insidious onset of pain, with improvement after exercise but not with rest, associated with 

morning stiffness 
 Ankylosing spondylitis  Gradual development of back pain and stiffness 
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12.1            Introduction 

 Infl ammatory bowel disease is a chronic, heterogenic, and 
lifelong illness with a high potential of individual and social 
disability. A general deterioration of the quality of life in 
patients with infl ammatory bowel disease predominantly 
stems from localized complications regarding the natural 
course of the disease. Both Crohn’s disease (CD) and  ulcerative 
colitis (UC) are associated with various kinds of complica-
tions. A direct causal relationship exists between disease dura-
tion and development of complications. However, CD is 
frequently related with the formation of  fi stulae and abscess 
due to its transmural nature, while UC is often accompanied 
by the results of severe infl ammations such as toxic megaco-
lon. Despite the abundant literature  discussing the pathogene-
sis and treatment of those complications, early detection and 
intervention for complication are still challenging at present. 
Therefore, clinical evaluation should precisely characterize 
the number, location, degree, and feature of the complications. 
In this chapter, we will review about complications of gastro-
intestinal tract in patients with infl ammatory bowel disease.  

12.2     Fistulae 

 Fistula is a major complication of CD which is associated 
with high morbidity and mortality due to sepsis, malnutrition, 
and fl uid and electrolyte imbalance. Around one-third of CD 
patients have fi stulizing disease after 10 years from diagnosis 
[ 1 ]. Fistula is defi ned as pathologic connection between gas-
trointestinal tract and adjacent organs. Fistula can involve the 
small or large bowels (Fig.  12.1 ), skin (Fig.  12.2 ), bladder 
(Fig.  12.3 ), vagina (Figs.  12.4  and  12.5 ), and any other parts 
nearby in the severe infl ammation of disease. The majority of 
fi stula in CD is external or perianal lesion (Table  12.1 ).    

    Crohn’s perianal fi stulae may arise from infl amed or 
infected anal glands or penetration of fi ssures or ulcers. 
Examination under anesthesia (EUA) has an important role 
in the diagnosis and classifi cation of perianal fi stula. It allows 
immediate abscess drainage (Fig.  12.6 ) and/or seton place-
ment. Pelvic magnetic resonance imaging (MRI) is a highly 
accurate noninvasive modality for the diagnosis and classifi -
cation of perianal fi stulae and is regarded as the gold stan-
dard (Fig.  12.7 ) [ 3 ]. To ensure diagnostic accuracy and 
optimal management, a combination of endoscopy and MRI/
endoscopic ultrasound and EUA is required. Endoscopic 
assessment for proctitis is essential to determine the most 
appropriate management strategy.   

 Once fi stula formation is developed, it rarely heals spon-
taneously or even despite medical therapy, and frequently 
requires surgical therapy. However, a meta-analysis showed 
the improvement of fi stulae with immunomodulatory ther-
apy such as azathioprine [ 4 ]. Antibiotics and thiopurines 
may contribute to symptom improvement but are limited by 
their slow onset of action, low remission rates, and high 
recurrence rates. Infl iximab and adalimumab are effective 
for induction and maintenance of fi stula closure (36–58 %). 
Moreover, antitumor necrosis factor α (TNF-α) and thiopu-
rine combination therapy may lead to a higher fi stula closure 
rate compared to monotherapy. However, a diverting tempo-
rary stoma remains an option for patients with severe, com-
plicated therapy-refractory fi stulizing disease [ 5 ].  
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  Fig. 12.1    Enterocolic fi stula ( arrows ) in Crohn’s disease       

a

b

  Fig. 12.2    Enterocutaneous fi stula in Crohn’s disease. ( a ) CT fi ndings, ( b ) a skin photo       
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  Fig. 12.3    Enterovesical fi stula in Crohn’s disease ( arrow )       

  Fig. 12.4    Rectovaginal fi stula       

   Table 12.1    Types of fi stulae in patients with Crohn’s disease 
(Modifi ed from Table 3 of [ 2 ])   

 Type  Incidence (%) 

 External(skin)/perianal  66 
 Internal  34 
   Ileosigmoid  25 
   Other ileocolic  23 
   Ileovesical  20 
   Ileum/rectum to female genital tract  12 
   Ileoileal  11 
   Coloenteric  9 

  Fig. 12.5    Vulva edema due to rectovaginal fi stula in Crohn’s disease       

  Fig. 12.6    Fistulotomy with drainage. Draining abscess and perform-
ing fi stulotomy can relieve perianal fi stula with abscess       
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  Fig. 12.7    MRI fi ndings of perianal fi stula ( arrows )       
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12.3     Nonfi stulizing Perianal Lesions 

 While various types of perianal lesions can occur in patients 
with CD (Table  12.2 ), one of the important perianal compli-
cations is anal ulceration (Fig.  12.8 ). Classically, anal ulcer 
of CD is considered as painless lesion; however, pain had 
been reported up to 70 % in a referral center-based study [ 6 ]. 
Other symptoms such as discharge, pruritus, and bleeding 
also can be developed. Anal ulcer in CD usually shows irreg-
ular, undermined, and detached shape with edematous bor-
der [ 7 ]. Multiple lesions can be observed, but the extension 
to the outside of anal canal is rare. Little is known about the 
long-term outcomes of anal ulceration in patients with CD; 
however, most of them heal spontaneously during treatment. 
Rarely, when the ulcer develops cavitation, it can lead to for-
mation of abscess, stricture, or fi stula with poor prognosis.

    Another major anal complication is anal skin tag 
(Fig.  12.9 ). Pathogenesis of anal skin tag is explained by 
lymphedema secondary to lymphatic obstruction [ 9 ]. The 
AGA Institute classifi ed skin tags as two types. One is large, 
edematous, hard, cyanotic skin tags which typically arise 
from a healed anal fi ssure or ulcer. And the other is “elephant 
ear” tags that are fl at and broad or narrow, soft painless skin 
tags [ 10 ]. A report revealed that anal skin tags were found 
more frequently in patients with CD (75.4 %) as compared to 

patients with UC (24.6 %); therefore, confi rming anal skin 
tags can aid to distinguish CD from indeterminate colitis 
[ 11 ]. Skin tags are usually benign; however, they can be 
enlarged in case with infl ammatory fl are-up of underlying 
disease. Surgical removal of anal skin tag is generally not 
recommended, but “elephant ear” skin tag can be treated by 
local excision.   

   Table 12.2    Types of perianal lesions in 202 consecutive patients in a 
Crohn’s disease follow-up clinic [ 8 ]   

 Type of lesion  Number of patients (%) 

 Skin tag  75 (37) 
 Fissure  38 (19) 
 Low fi stula  40 (20) 
 High fi stula  12 (6) 
 Rectovaginal fi stula  6 (3) 
 Perianal abscess  32 (16) 
 Ischiorectal abscess  8 (4) 
 Intersphincteric abscess  7 (3) 
 Supralevator abscess  6 (3) 
 Anorectal stricture  19 (9) 
 Hemorrhoids  15 (7) 
 Anal ulcer  12 (6) 
 Total patients with perianal 
lesions 

 110 (54) 

  Fig. 12.8    Anal ulcers       
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  Fig. 12.9    Anal skin tags in a patient with Crohn’s disease. A lobulated lump of excess skin growth near anus is seen       
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12.4     Abscess 

 Abscess formation is one of the most serious complications 
in patients with infl ammatory bowel disease. About 7–28 % 
of CD patients experience this complication during lifetime 
[ 12 ]. Abscess in CD can be developed on any location of 
abdomen including peritoneal cavity, retroperitoneum, peri-
rectum, subphrenic area, intramural space, muscle, or 
abdominal wall (Figs.  12.10 ,  12.11 , and  12.12 ).    

 Abdominal abscess which is related to CD has been con-
ventionally treated by surgical intervention, especially when 
the abscess is combined with other complications such as 
fi stula or stricture [ 13 ]. Recently, however, nonsurgical treat-
ment such as percutaneous drainage (Fig.  12.13 ) can be 
applied in accessible cases. One study revealed that the over-
all treatment rates and recurrence rates were not statistically 

different between surgical and medical treatment groups. 
Moreover, median hospitalization duration was signifi cantly 
shorter in the medical group than in the surgical group [ 14 ].  

 When extramural complications are suspected, different 
imaging techniques of the gastrointestinal tract may be uti-
lized to aid in the diagnosis, depending on the clinical situa-
tion. In patients presenting with an acute abdomen, contrast 
CT is readily available, whereas in pediatric patients, non- 
radiation techniques, such as ultrasound or MRI, may be 
more appropriate. MRI has the advantage in better tissue 
contrast and no radiation exposure, but may not be readily 
available. In addition to identifying and treating underlying 
sepsis using antibiotics, correcting fl uid and electrolyte 
imbalance and assessing nutritional status with appropriate 
supplement (either enteral or parental nutrition) are impor-
tant parts of immediate management of abdominal abscess.  

  Fig. 12.10    Intra-abdominal abscess. Circumscribed round or oval water-density mass with peripheral contrast enhancement is seen in pelvic 
 cavity ( arrow )       

  Fig. 12.11    Rectus muscle abscess. Non-enhancing fl uid collection in rectus muscle with relatively well-enhanced cystic wall is seen ( arrow ). 
It can be single or multiple lesions. Small air bubbles in the lesion help its diagnosis       
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  Fig. 12.12    Abscesses in the omentum in a patient with Crohn’s disease. Active infl ammation at the long segment of distal small bowel with 
abscess formation ( arrow ) due to fi stula formation is seen       

  Fig. 12.13    Percutaneous drainage of intra-abdominal abscess. In selected cases, abscesses can be treated by percutaneous placement of drain 
catheter under imaging guidance       
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12.5     Stricture 

 Infl ammatory bowel disease is frequently complicated by the 
formation of strictures. The majority of strictures comprise 
infl ammatory (Fig.  12.14 ) and fi brotic components 
(Fig.  12.15 ), and identifi cation of the dominant feature can 
help to guide therapy. In both types of strictures, severe steno-
sis can lead to intestinal obstruction. NOD2 carriers are more 
likely than non-carriers to have ileal involvement and compli-
cations related to fi brostenosis and to require intestinal resec-
tion [ 15 ]. Intestinal fi brosis is a consequence of local chronic 
infl ammation which is much more prevalent in CD than in 
UC. Fibrosis is observed as abnormal deposition of extracel-
lular matrix proteins produced by activated myofi broblasts.   

 Medical therapy is the fi rst-line therapy to strictures 
with features mainly suggestive of active infl ammation. 
Response to medical therapy might be reviewed, and 
 maintenance  therapy should be continued in patients with 

good response. In unresponsive patients, endoscopic or sur-
gical management may be required. The treatment for stric-
tures with features mainly suggestive of fi brotic component 
or anastomotic stricture depends on the length and the site 
of the stricture. In the patients with short and endoscopi-
cally accessible stricture, endoscopic balloon dilatation is 
preferred [ 16 ]. Short (<5 cm) fi brotic strictures respond well 
to endoscopic balloon dilatation, and in selected cases, this 
therapy may provide a lasting alternative to surgery (see 
Chap.   11    , Therapeutics). While those who are not respon-
sive to endoscopic therapy or those with long (>5 cm) stric-
tures or not endoscopically accessible, surgical therapy by 
strictureplasty or resection is  warranted. When surgery is 
required, bowel-conserving techniques such as stricture-
plasty should be employed if possible in order to minimize 
the risk of  subsequent short bowel syndrome.  

  Fig. 12.14    Infl ammatory stenosis with active ulcers of the colon due to Crohn’s disease       
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  Fig. 12.15    Fibrotic stenosis of the colon in a patient with Crohn’s disease       
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12.6     Toxic Megacolon 

 Traditionally, toxic megacolon was thought to be a complica-
tion of UC with a high morbidity and mortality. However, any 
infl ammatory conditions of colon including CD can lead to 
this infrequent complication. It is defi ned as segmental or total 
colonic distension of more than 6 cm in diameter with signs of 
acute colitis and systemic toxicity [ 17 ]. Ten percent of UC and 
2.3 % of CD patients with hospitalization showed toxic mega-
colon [ 18 ]. It is postulated that severe infl ammation and dam-
age of the colonic wall are the main causes of complication 
development; therefore, preceding signs such as bloody diar-
rhea, fevers, or abdominal cramping are typically seen before 
the onset of toxic megacolon. Radiological evidence is crucial 
for the diagnosis of this complication. And endoscopic exami-
nation may help the evaluation when the underlying disease is 
unclear [ 19 ]. However, endoscopy may worsen the disease 
course basically; therefore, extreme carefulness is essential 
when the physician decides the examination. General support-
ive care including bowel rest and decompression is necessary 
in this condition. There is controversy over the use of cortico-
steroids, but using corticosteroids in patients with infl amma-
tory bowel disease seems reasonable regarding underlying 
pathogenesis. Because delay in surgical treatment may lead to 
colonic perforation, clinicians have to plan their treatment 
strategy for toxic megacolon with prudence.     
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13.1             Ulcerative Colitis 

13.1.1     Epidemiology 

 Colorectal cancer (CRC) has long been a major clinical 
problem in ulcerative colitis (UC), and many studies have 
examined its incidence and risk factors. Eaden et al. con-
ducted a meta-analysis of CRC in UC and reported that the 
rate of complicating CRC was 3.7 % in all UC cases, and the 
cumulative cancer incidence rate was 1.6 % at 10 years after 
onset of UC, increasing to 8.3 % after 20 years and 18 % 
after 30 years [ 1 ]. As disease duration increases, so does the 
risk of developing CRC [ 2 ,  3 ]. Many recent studies have 
reported that this risk of acquiring CRC has decreased over 
recent decades. In 2004, Winther et al. reported that the risk 
of developing CRC at 30 years after onset of UC was 2.1 % 
[ 4 ], while Lakatos et al. reported a risk of 7.5 % [ 5 ]. From a 
surveillance study of about 600 subjects, Rutter et al. reported 
that the cumulative CRC onset rate was 2.5 % at 20 years, 
7.6 % at 30 years, and 10.8 % at 40 years [ 6 ]. The risk of 
acquiring CRC has thus decreased over the decades 
(Table  13.1 ). The causes of this are thought to be advances in 
pharmacotherapy, increased excision of premalignant 
lesions, and better techniques in colon resection, as well as 
the spread of surveillance colonoscopy (SC).

13.1.2        Risk Factors 

 The clinical characteristics of UC-associated CRC are simi-
lar in Western and Eastern countries. Long-standing disease 
represents an important risk factor, and since the age of UC 

onset is young, CRC occurs at a younger age (40s) than in 
the general population. CRC is estimated to be the cause of 
death in about 20 % of UC cases [ 7 ,  8 ]. The incidence of 
multiple cancers is about 30 %. Since UC is present in the 
background mucosa, the morphology and histological fi nd-
ings vary and present different appearances from general 
CRC. There is a high incidence of fl at and invasive types. 
Histologically, a characteristic of these cancers is that poorly 
differentiated adenocarcinoma and mucinous carcinoma 
account for about half of cases. A relationship with the sever-
ity of colitis has been indicated, and attention has been 
directed to the relationship with tissue infl ammation [ 9 ,  10 ]. 
Factors raising the risk of CRC have recently been consid-
ered to be disease duration, extent of the diseased colon, 
family history of colon cancer, concomitant primary scleros-
ing cholangitis, and persistence of colitis. Conversely, fac-
tors that lower the risk are reported to be prophylactic 
colectomy, regular examination by a doctor, SC, chemical 
prevention, and adherence to treatment.  

13.1.3     Purpose and Targets of SC 

 As mentioned above, patients with long-standing UC have a 
high risk of complicating CRC against a background of 
chronic infl ammation. There is also a high rate of dysplasia, 
which is thought to represent a precancerous lesion. For that 
reason, surveillance for dysplasia as a cancer marker is rec-
ommended. Regular SC is thought to be essential for early 
detection of cancer or dysplasia. In fact, it has been shown 
that with regular SC, cancer or the related dysplastic lesions 
can be detected and treated at an early, curable stage [ 11 ,  12 ]. 

 The main purpose of surveillance is to reduce deaths from 
CRC by detecting and excising precancerous lesions. A study 
by Choi et al. [ 13 ] looked at 41 patients who developed cancer, 
comprising 19 in an SC group and 22 in a non-SC group. A 
signifi cant difference was seen between groups in 5-year sur-
vival, confi rming the effi cacy of SC [ 13 ]. In a recent study by 
Lutgens et al., 149 patients who developed cancer were stud-
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ied, including an SC group of 23 patients. This SC group 
included many early-stage tumors than in non-SC group (52 % 
vs. 24 %), the mortality rate was lower (4 % vs. 24 %), and the 
5-year survival rate was signifi cantly higher than in the non-
SC patients [ 14 ]. Based on the above studies, the decrease in 
mortality rate was concluded to be as much as 63 %. The larg-
est study was one by Rutter et al. at St. Mark’s Hospital [ 6 ]. As 
a result of long-term SC, cancer was detected in 5 % of 
patients, and their prognosis was shown to be fair. The method 
of SC used was not perfect but was judged to be effective.  

13.1.4     Endoscopic Images 

 The macroscopic picture of CRC in UC is thought to be pro-
truding cancer in many cases, but few accurate statistics are 
available. Matsumoto et al. classifi ed and reported endo-
scopic fi ndings of UC-associated CRC using a dye method 
[ 15 ] (Table  13.2 ).

   They divided cancers into protruded lesions (Figs.  13.1  
and  13.2 ), slightly elevated lesions (Figs.  13.3 ,  13.4 , and 
 13.5 ), fl at lesions (Figs.  13.6 ,  13.7 ,  13.8 , and  13.9 ), depressed 
lesion (Fig.  13.10 ), and mixed-type lesions (Fig.  13.2 ) and 
presented endoscopic images of each. Appropriate 
 endoscopic classifi cations like this are needed. Of course, the 

protruded lesion called dysplasia-associated lesion or mass 
(DALM) (Figs.  13.2 ,  13.3 ,  13.4 , and  13.5 ) is the most impor-
tant fi nding [ 16 ]. DALM presents diverse morphologies, 
including villiform, coarsely granular, and irregular fl at- 
elevated shapes, with margins that are often indistinct. 
Changes in color tone have been confi rmed in fl at dysplasia, 
but differentiation from surrounding infl ammatory regener-
ated mucosa is diffi cult (Figs.  13.5 ,  13.6 ,  13.7 ,  13.8 , and 
 13.9 ). In endoscopy, abnormalities are seen even in non- 
tumor areas because of the infl ammation in UC, making 
detection and defi nitive diagnosis of neoplastic lesions tricky. 
As mentioned above, a special care is needed in stenotic por-
tions (Figs.  13.11  and  13.12 ).             

 Random biopsy is a method in which two to four biopsy 
samples are taken from the diseased colon randomly at 
10-cm intervals. If sites with fi ndings such as DALM are 
identifi ed, additional biopsy is performed for pathological 
investigation for the presence of dysplasia. In Japan, tar-
geted biopsy has been performed traditionally, and its effec-
tiveness has been demonstrated [ 6 ,  17 ,  18 ]. In Western 
countries, concurrent use of dye methods has also been 
shown to be effective. The comparative studies of Matsumoto 
et al. and Rutter et al. using chromoendoscopy have greatly 
advanced the combined use of target biopsy and chromoen-
doscopy [ 7 ,  18 ].   

   Table 13.1    Cumulative incidence of colitis-associated cancer in UC   

 Author, year, area  Subject 

 Year after UC 

 10  15  20  30 

 Gilat T, 1988, Israel  Population  0.2 %  2.8 %  5.5 %  13.5 % 
 Lennard-Jones JE, 1990, 
UK 

 Institutional  3.0 %  5 % 

 Eden JA, 2001  Meta-analysis  2 %  8 %  18 % 
 Winther, 2004  Population  2.1 % 
 Lakatos, 2006  Population  0.6 %  5.4 %  7.5 % 
 Rutter, 2006  Institutional  2.5 %  7.6 % 
 Herrinton, 2012  Institutional  60 % higher than GP 
 Hata, 2003, Japan  Institutional  0.5 %  4 %  6 % 

   Table 13.2    Endoscopic classifi cation for colorectal cancer associated with UC   

 1  Protruded lesion (DALM)  Most common, irregularity, uneven redness, surrounded by slightly 
elevated mucosa 

 2  Slightly elevated lesion  Irregular granular surface, uneven redness 
 3  Flat lesion  Reddish lesion with defi ned boundary 
 4  Depressed lesion  Uncommon, accompanied by slightly elevated lesion 
 5  Mixed-type lesion 

  Matsumoto et al. [ 15 ] 
 DALM (dysplasia-associated lesion or mass): dysplastic polyp vs. ALM (adenoma-like mass)  
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a b

  Fig. 13.1    Protruded-type cancer in long-standing UC. Endoscopic 
view of a protruded-type cancer showing an irregular and nodular 
 surface ( a ). Histologic picture of a protruded-type cancer with UC ( b ). 
Resected specimen shows IIa-like protrusion, and histologically, this 

tumor was diagnosed as well-differentiated adenocarcinoma and tumor 
invaded down to the subserosa (Quoted from Nishimura et al. [ 30 ], 
under permission of publisher)       

a b

  Fig. 13.2    Protruded-type cancer in UC. A 29-year-old patient with long-
standing refractory UC, disease duration 11 years, total colitis. Colonoscopic 
view of a reddish, protruded-type cancer (Is) in the sigmoid colon ( a ). The 
lesion seemed to be soft, and the surface is covered by granular or papillary 

mucosa, but surrounding mucosa has abnormal granularity. Histological 
examination showed very well to poorly differentiated adenocarcinoma 
( b ) with mucinous degeneration invading into the deeper portion of the 
submucosa and surrounding area of dysplastic epithelium       

a b

  Fig. 13.3    ( a ) Endoscopic view of a slightly elevated tumor with granu-
lar surface in the transverse colon. ( b ) Histologic picture of a slightly 
elevated lesion. Histologically, the tumor showed IIa + Is-like advanced 

cancer invading down to deeper parts of the muscularis propria (Quoted 
from Nishimura et al. [ 30 ], under permission of publisher)       

 

 

 

13 Malignancies: Colitic Cancer and Small Bowel Cancer (Intestinal Cancer) in IBD



190

  Fig. 13.4    Slightly elevated lesion in the rectum was polypectomized. 
A 60-year-old; disease period, 22 years; total colitis. The slightly ele-
vated lesion of the rectum consisted of very well- to well-differentiated 
adenocarcinoma confi ned to the mucosa       

  Fig. 13.5    Slightly elevated lesion. A patient in their 40s at diagnosis; 
disease period, 25 years; total colitis. A surveillance colonoscopy 
detected malignant elevations in the descending colon. The tumors 
comprised well- to moderately differentiated adenocarcinoma invading 
into the subserosa       

  Fig. 13.6    Flat lesion. A 46-year-old patient; disease period, 18 years; 
total colitis. Surveillance colonoscopy detected a fl at lesion with super-
fi cial irregularity. Histological diagnosis was a mucosal lesion with 
moderately to severely dysplastic epithelium highly suggestive of well- 
differentiated adenocarcinoma       

  Fig. 13.7    Flat lesion. A 76-year-old patient; disease period, 4 years; 
left-sided type. Extremely diffi cult to diagnose as cancer. Endoscopic 
fi ndings showed a fl at lesion with low-grade infl ammation and ill- 
defi ned margins. Histologically, the tumor consisted of adenocarci-
noma and dysplastic epithelium in the sigmoid colon       
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  Fig. 13.8    Macroscopic picture 
of a fl at lesion and a protrusion. 
A 46-year-old patient; disease 
period, 26 years; left-sided colitis 
type. Schematic illustration of 
the resected colon and rectum. In 
Rb there is a protrusion which is 
composed of well-differentiated 
adenocarcinoma with mucinous 
change invading into the 
adventitia. In Ra there showed a 
broad, fl at lesion with well-
differentiated adenocarcinoma 
invading into the superfi cial part 
of the submucosa       

a b

  Fig. 13.9    Endoscopic view of fl at lesion in the upper rectum (Ra) 
shown in Fig.  13.8 . A fl at, irregular surface lesion was detected in the 
upper rectum, without demarcating boundary between the mucosal can-

cer and infl amed area ( a ). Histologically, a fl at, well-differentiated 
lesion is seen in Ra ( b )       

a b

  Fig. 13.10    ( a ) Endoscopic features of depressed-type cancer in UC. 
( b ) Histologic picture of depressed-type cancer. In the descending 
colon, a depressed-type (IIc-like advanced) well-differentiated 

 adenocarcinoma which invaded down to the subserosa was seen 
(Quoted from Nishimura et al. [ 30 ], under permission of publisher)       
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a b

c

  Fig. 13.11    Stenotic-type rectal cancer associated with UC. Stenosis as 
long as 22 cm was shown on radiography ( a ). Endoscopic picture of a 
CRC associated with UC, stenotic lesion ( b ). Biopsy showed mucinous 

adenocarcinoma with signet ring cell carcinoma ( c ) (Quoted from 
Nishimura et al. [ 30 ], under permission of publisher)       
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a b

  Fig. 13.12    Stenotic-type cancer in UC. A patient in their 30s; disease 
period, 15 years; mild persistent activity. Surveillance endoscopy 
revealed a tumor with severe stenosis in the descending colon ( a ). In the 

4 years before fi nal diagnosis, endoscopic fi ndings revealed mild steno-
sis with mild infl ammation without biopsy ( b ) (Quoted from Higashi 
et al. [ 31 ], under permission of publisher)       
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13.2     Crohn’s Disease 

13.2.1     Epidemiology 

 As in UC, CRC or small intestinal cancer also occurs in 
Crohn’s disease (CD) patients (Figs.  13.13 ,  13.14 , and 
 13.15 ). The relative risk (RR) of developing intestinal cancer 
increases with longer disease duration (Tables  13.3  and 
 13.4 ). Although this has been reported in many studies, the 
degree of rise in RR differs greatly depending on the popula-
tion in each study [ 19 – 23 ]. Ekbom et al. reported an RR of 
2.5 [ 19 ], whereas the regional studies of Persson et al., 
Munkholm et al., Fireman et al., and Jess et al. [ 20 – 23 ] did 
not fi nd high RRs. In a study by Gillen et al. however, the 
RRs of CD and UC were both high, at about the same level 
[ 24 ]. A comparison of cancer incidence revealed rates of 7 % 
(20 years) in UC and 8 % (20 years) in CD, 18 and 19 times 

higher, respectively, than the risk in a healthy population of 
the same age composition. High RR was also supported in a 
recent meta-analysis by Canavan et al. [ 25 ]. Friedman et al. 
recently reported the results of continuous colon SC in 259 
CD patients starting in 1980 [ 26 ,  27 ]. Cancer or dysplasia 
was diagnosed in initial (7 %) and later tests in 48 patients 
(adding more 14 %). SC is thus extremely important.   

    Our recent reports have shown a marked increase in the 
number of cancers detected in CD [ 28 ,  29 ]. The most com-
mon sites of CRC development in Japanese CD patients are 
from the lower rectum to anus (Figs.  13.16 ,  13.17 ,  13.18 , and 
 13.19 ). A large majority of these patients have a history of 
anal fi stula [ 28 ,  29 ]. Thus, in Japan, most malignant intesti-
nal cancers associated with CD occur in the rectum or anal 
area, and surgical biopsy under anesthesia in the area of the 
anal fi stula in the asymptomatic interval is thought to be 
effective for surveillance          

a b

  Fig. 13.13    Ileal cancer in CD. A patient in their 40s at diagnosis; dis-
ease period, 28 years. Intestinal cancer at the ileocolonic anastomosis 
with distant metastasis and ileus. Per-oral double-balloon endoscopy 

revealed segmental tumor formation at the ileocolonic anastomosis ( a ). 
Radiographic picture of the stenosis ( b )       
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  Fig. 13.14    Ileal cancer in CD. A patient in their 30s at diagnosis, with 
ileitis-type CD; disease duration, 23 years. A barium meal study was 
conducted after ileus. Multiple severe ileal stenoses were detected, but 
lesions seemed to be caused by Crohn’s disease itself, and diagnosis of 
cancer was not possible preoperatively (Quoted from Higashi et al. 
[ 32 ], under permission of publisher)       

a b

  Fig. 13.15    Resected specimen of the patient as Fig.  13.14 . At the ste-
notic site, fl at cancer ( a ) with restricted shallow ulcer formation was 
evident. At the bypass surgery site ( b ), a cancer with ill-defi ned margins 

of shallow ulceration with mild stenosis was found.  Upper arrow  effer-
ent loop,  lower arrow  afferent loop (Quoted from Higashi et al. [ 32 ], 
under permission of publisher)       

   Table 13.3    Relative colorectal cancer risks in CD   

 Author  Report year  Subjects  Relative risk  Frequency (CD onset) 

 Hamilton  1985  Hospital  4–20 
 Fireman  1989  Field  1.0 
 Ekbom  1990  Field  2.5–5.6 
 Munkholm  1993  Field  1.1 
 Persson  1994  Field  1.0 
 Gillen  1994  Hospital  3.4–18.2  8 % (20 year) 
 Choi  1994  Hospital  1.3 % 
 Jess  2004  Field  1.1 
 Yano  2008  Hospital  3.2 
 Jess  2012  Field  0.85 
 Canavan  2006  Meta-analysis  2.5 
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   Table 13.4    Relative risks of small intestinal cancer in CD   

 Author  Report year  Subjects  Relative risk 

 Fielding  1972  Hospital  100 
 Greenstein  1981  Hospital  85.8 
 Ekbom  1990  Field  3.4 
 Persson  1994  Field  15.6 
 Gillen  1994  Hospital  40.0 
 Mellemkjaer  2000  Field  17.9 
 Bernstein  2001  Field  17.4 
 Jess  2004  Hospital  66.7 
 Canavan  2006  Meta-analysis  33.2 

a b

  Fig. 13.16    Anal canal cancer in CD. A patient in their 40s at diagno-
sis. Advanced rectal cancer was detected from symptomatic change. 
Radiography shows advanced cancer in Rb ( a ) and endoscopic picture 

of the rectal tumor ( b ) (Quoted from Yao et al. [ 33 ], under permission 
of publisher)       
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  Fig. 13.17    Rectal cancer in CD diagnosed by endoscopy. Rectal 
 stenosis and irregular mucosa were found and diagnosed as mucinous 
adenocarcinoma. The cancer had invaded down to the subserosa 
(Quoted from Futami et al. [ 34 ], under permission of publisher)       

  Fig. 13.18    Anal cancer in CD diagnosed by surgical biopsy in a patient 
with long-standing anorectal fi stula. The patient had ileocolitis and a 
history of fi stula ( arrow ). Histology showed well-differentiated adeno-
carcinoma with mucinous changes (Quoted from Futami et al. [ 34 ], 
under permission of publisher)       
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a

c

b

  Fig. 13.19    ( a ) Protruded rectal cancer in CD. Disease period, 28 years, 
with long-standing ileocolitis. Endoscopic view of a protruding-type 
cancer with lobulation in the rectum and closeup view showing coral-
like or villous appearance ( a ). Macroscopic picture of a resected speci-
men showing a protruded tumor with villous surface and surrounding 

coarse mucosa ( b ). Histologic pictures ( c ). Protruded carcinoma in the 
anorectal area with well-differentiated mucinous carcinoma subserosal 
invasion, and in the surrounding area dysplastic epithelium is seen 
(Quoted from Futami et al. [ 34 ], under permission of publisher)       
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14.1            Crohn’s Disease 

14.1.1     Introduction 

 Surgical treatment is required when medical therapy fails or 
complications such as free perforation, obstruction, hemor-
rhage, and severe infl ammation or acute fulminant colitis 
require surgical treatments. Chronic complications such as 
recurrent bowel obstruction and neoplasia can also be surgi-
cal indications. Surgical treatments of Crohn’s disease are 
divided into two main procedures: bowel-sparing surgery 
and resection of the involved bowel. Proper surgical indica-
tions and optimal timing for surgery are still controversial 
and continuously evolving.  

14.1.2     Bowel-Sparing Surgery for Crohn’s 
Disease 

14.1.2.1     Strictureplasty 
 Strictureplasty is a bowel-sparing technique to conserve and 
minimize resected bowel segments. The principle is the 
enlargement of the narrowed bowel lumen to prevent bowel 
resection. A surgical technique, strictureplasty, was devel-
oped because the repeated recurrence of Crohn’s disease 
causes frequent bowel resections, short bowel syndrome, and 
related nutritional defi ciency. 

 Most strictureplasties are carried out for small bowel dis-
eases. Jejunoileal stricture is known as the most frequent site 
to perform a strictureplasty [ 29 ]. Although colonic disease 

has lower risks for malabsorption than small bowel disease, 
the length of remaining viable bowel is still important to per-
form a strictureplasty. 

 The types of strictureplasty are decided by the number of 
strictures, the length of each stricture, the degree of infl am-
mation of involved bowel segments, and the relationship 
among bowel strictures. 

   Surgical Indications for Strictureplasty 
 Surgical indications for strictureplasty are multiple strictures 
of the small bowel, previous signifi cant bowel resection 
more than 100 cm, patients with short bowel syndrome, 
strictures without infl ammatory lesions with a forming fi s-
tula or phlegmon, strictures at prior anastomotic sites, and 
growth retardation [ 8 ,  28 ,  39 ]. 

 The contraindications are related to the nutritional status 
of patients, active disease progression, and complicated 
symptoms. The symptoms include perforation of the small 
bowel with or without peritonitis, malnutrition (serum albu-
min level <2.0 g/dl), fi stula or phlegmon at the operative site, 
short distance of stricture near the segment requiring bowel 
resection, likelihood of anastomotic tension after stricture-
plasty, hemorrhage of stricture site, and malignant transfor-
mation of stricture site.  

   Surgical Techniques 
 The types are decided by the number of strictures, the 
length of each stricture, the degree of infl ammation of 
involved bowel segments, and the relationship among 
bowel strictures. The strictureplasty can be categorized 
from the length of strictures and can be summarized as 
 follows (Table  14.1 ).

   The Heineke-Mikulicz (HM) strictureplasty is a con-
ventional technique, which is most commonly used for 
short- segment strictures less than 10 cm [ 3 ,  19 ,  21 ] 
(Fig.  14.1 ).  
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 The Judd strictureplasty is a useful technique for a short- 
segment stricture with a fi stulous opening (Fig.  14.2 ).  

 The Moskel-Walske-Neumayer strictureplasty can adjust 
the narrow distal bowel lumen into the enlarged proximal 
lumen throughout the “Y”-shaped enterotomy (Fig.  14.3 ).  

 The Finney strictureplasty is a procedure for an interme-
diate stricture from 10 to 25 cm in length by a side-to-side 
approach. The “U”-shaped enterotomy and anastomosis cre-
ates a blind pouch, which can resolve the stricture (Fig.  14.4 ).  

 The Jaboulay strictureplasty is a procedure for intermedi-
ate bowel stricture like the Finney strictureplasty. However, 
the difference of the Jaboulay strictureplasty is the anasto-
motic site, which is performed with relatively healthy bowels 
and not including stricture sites. After facing the antimesen-
teric border of the bowel including the stricture site, an enter-
otomy is performed by a longitudinal incision of a separated 
healthy bowel (Fig.  14.5 ).  

 Side-to-side isoperistaltic strictureplasty is a procedure 
for long segments of strictures more than 20–25 cm [ 25 ] 
(Fig.  14.6 ). The Poggioli strictureplasty is a modifi ed proce-
dure of Michelassi’s side-to-side isoperistaltic strictureplasty 
[ 27 ] (Fig.  14.7 ). The Sasaki strictureplasty is a modifi ed 
side-to-side isoperistaltic anastomosis with double HM stric-
tureplasty [ 32 ] (Fig.  14.8 ). The Hotokezaka strictureplasty is 
for a long strictured segment, which needs a bowel resection 
simultaneously due to severe adhesion, abscess, or intestinal 
fi stula [ 12 ] (Fig.  14.9 ).      

   Postoperative Outcomes 
 The rates of recurrence requiring a reoperation were esti-
mated at 11–32 % at 5 years, 20–44 % at 10 years, and 

46–55 % at 20 years ([ 22 ,  38 ], [ 42 ], [ 98 ]). According to the 
meta-analysis of outcomes after a strictureplasty for Crohn’s 
disease, the rate of symptomatic recurrence after a jejunoil-
eal strictureplasty was 39 % of the patients, and the cumula-
tive reoperation rate was 41 % at 5 years and 51 % at 
10 years [ 43 ]. 

 Septic complications such as anastomotic leakage, 
 enteroenteric fistula, and abscess after a jejunoileal stric-
tureplasty can occur [ 7 ,  13 ,  35 ,  37 ,  40 ]. However, the rate 
of septic conditions after a strictureplasty was reported in 
3–50 % of the patients, which was similar with that after 
a bowel resection [ 5 ,  30 ,  41 ]. Hemorrhage, wound infec-
tion, or bowel obstruction can also occur after a stricture-
plasty. Concerns of malignant transformation of the 
strictureplasty sites also matter because patients with 
Crohn’s disease are at a high risk of malignancy and are 
exposed to immunomodulators for a long time. However, 
the incidence of carcinoma after strictureplasty is 
extremely rare since only two cases were reported where 
adenocarcinoma occurred at the site of strictureplasty 
[ 17 ,  24 ].   

14.1.2.2     Bypass or Exclusion 
 A bypass or exclusion surgery was used for ileocecal Crohn’s 
disease in the past. However, at present, bypass surgery is not 
recommended any longer because of the higher incidence of 
septic conditions after surgery and the risk of malignant 
transformation in the bypassed segment [ 1 ,  9 ,  11 ]. It is per-
formed very limitedly in gastroduodenal Crohn’s disease 
because of the immobilization of the second and third 
portion.   

   Table 14.1    Strictureplasty compared by 
the length of strictures   

 Short segments: <10 cm  Heineke-Mikulicz (HM) strictureplasty 
 Judd strictureplasty 
 Moskel-Walske-Neumayer strictureplasty 

 Intermediate segments: 10–25 cm  Finney strictureplasty 
 Jaboulay strictureplasty 

 Long segments: >25 cm (side-to-side isoperistaltic 
strictureplasty) 

 Michelassi’s strictureplasty 
 Poggioli strictureplasty 
 Sasaki strictureplasty 
 Hotokezaka strictureplasty 
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  Fig. 14.1    Heineke-Mikulicz strictureplasty       

  Fig. 14.2    Judd strictureplasty       

  Fig. 14.3    Moskel-Walske-Neumayer strictureplasty       
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  Fig. 14.4    Finney strictureplasty       

  Fig. 14.5    Jaboulay strictureplasty       
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  Fig. 14.6    Michelassi’s strictureplasty (side-to-side isoperistaltic strictureplasty) (Printed with permission from Fabrizio Michelassi, MD)       
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  Fig. 14.7    Poggioli strictureplasty (side-to-side diseased to disease-free anastomosis)       
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a

b

c

d

  Fig. 14.8    Sasaki strictureplasty (side-to-side isoperistaltic stricture-
plasty with double HM strictureplasty). ( a ) The two intestinal loops are 
placed in a side-to-side isoperistaltic direction. ( b ) Approximated at the 
posterior wall of the adjacent bowels. ( c ) The end of the anastomotic 

site is closed transversely in the way of an HM strictureplasty. ( d ) The 
circumferences of both bowel ends become nonspatulated and 
lengthened       
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  Fig. 14.9    Hotokezaka strictureplasty (side-to-side-to-end strictureplasty)       
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14.1.3     Resection of Involved Bowel Segment 

 Resection of a diseased bowel segment is the most frequently 
performed operation for patients with Crohn’s disease. This is 
a surgical procedure when strictureplasty is not feasible or indi-
cated. Preoperative evaluation to make an accurate diagnosis of 
the involved bowel segment is diffi cult. This is because patients 
with Crohn’s disease experience transmural infl ammatory 
bowel change with a thickened mesentery and fat wrapping 
(Fig.  14.10 ). Both the location and the extent of the diseased 
bowel are important to determine proper surgical procedures.  

14.1.3.1     Surgical Indications 
 Resection of the involved bowel segment for Crohn’s disease 
is performed in patients with bowel perforation, hemorrhage, 
intestinal fi stula, toxic megacolon, bowel obstruction, and/or 
failure of medical therapy. In the situation of urgent surgery 
as well as elective surgery, bowel resection is usually done 
with a certain risk of short bowel syndrome. Stone et al. 
reported that chronic obstruction is the most common indica-
tion of bowel resection among patients when the small bowel 
is involved in Crohn’s disease [ 36 ].  

14.1.3.2     Surgical Techniques 
 The main gastrointestinal lesions of Crohn’s disease are the 
small bowel, the ileocolonic, and the large bowel. Due to 

the infl ammatory change of bowel segments, a thickened 
mesentery and fat wrapping are occasionally obstacles in 
identifying the vessels using clamps. Therefore, the fi nger 
fracture technique can be used (Fig.  14.11 ). After transil-
lumination of the mesentery, the structure of the blood sup-
ply is identifi ed in small bowel resection. Then the intestine 
and mesentery are divided by clamps, and an anastomosis 
is performed using a stapler or by the hand-sewn method 
(Fig.  14.12 ).   

 A prospective study for long-term results of stapled and 
hand-sewn anastomoses in patients with Crohn’s disease 
reported that the postoperative recurrence rate of the stapled 
anastomosis group was lower than the hand-sewn group [ 14 ]. 
These results assume that a wider lumen of stapled 
 anastomosis can bring out the lower rate of stasis and bacte-
rial overgrowth, which can cause disease recurrence after 
resection [ 2 ] (Fig.  14.13 ).   

14.1.3.3     Postoperative Outcomes 
 The advantage of resectional surgery is to get healthy 
disease- free margins for anastomosis and macroscopically 
clear margins. However, it was reported that the presence of 
diseased or disease-free margins does not infl uence postop-
erative recurrence [ 4 ,  8 ,  30 ]. There is controversy with the 
association of recurrence between limited resection 
(Fig.  14.14 ) and en bloc wide radical resection.    

  Fig. 14.10    Thickened mesentery and fat wrapping of the bowel in a 
patient with Crohn’s disease       

  Fig. 14.11    Finger fracture technique       
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  Fig. 14.12    Transillumination of the mesentery in identifying the blood 
supply       

a

b

  Fig. 14.13    The anastomotic technique: ( a ) stapled anastomosis vs. ( b ) 
Hand-sewn anastomosis       

a

b

c

  Fig. 14.14    Limited resection of the small bowel involving multiple 
strictures. ( a ) Extracted specimen through minilaparotomy. ( b ) 
Resected specimen. ( c ) Luminal feature of the small bowel involving 
stricture       
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14.1.4     Surgery for Perianal Crohn’s Disease 

 Perianal manifestations of Crohn’s disease are divided into 
primary and secondary lesions. Primary lesions include anal 
fi ssures and perianal ulcers. Secondary lesions are combined 
perianal lesions with fi stulas, strictures, or perianal abscess. 
The principle of surgery is to achieve adequate drainage of 
sepsis and to preserve sphincter function without damage [ 33 ]. 

14.1.4.1     Surgical Indications 
 Crohn’s perianal diseases, including skin tags, hemorrhoids, 
anal fi ssures, anorectal strictures, perianal abscesses, anorec-
tal strictures, rectovaginal fi stulas, and cancer, are potential 
indications for surgical management [ 31 ]. There are four cat-
egories for surgical indications: emergency treatment, 
“bridge” surgery, defi nitive treatment, and resection of prox-
imal intestinal resection. Emergency treatment includes inci-
sion and drainage of an abscess [ 33 ]. “Bridge” surgery is 
managing and treating active infl ammatory lesions after sta-
bilization of the disease. Fistulotomy and fl ap repair of a fi s-
tula and internal sphincterotomy are indications for defi nitive 
surgery. Intestinal resection, including a proctocolectomy or 
a proximal bowel resection, is performed as an invasive pro-
cedure of perianal surgical treatment.  

14.1.4.2     Surgical Techniques 
   Incision and Drainage 
 The main principle of incision and drainage of perianal dis-
ease is to make adequate elimination of septic conditions and 
to avoid sphincter damage. It is used in the acute phase and 
when treatment is needed immediately. Combined surgical 
treatments with broad-spectrum antibiotics are recom-
mended (Fig.  14.15 ).   

   Lateral Internal Sphincterotomy 
 Acute and painless anal fi ssures are responsive to conserva-
tive therapy, which is known to be effective in the majority of 
patients. However, if the patients have pain due to the fi ssure 
itself, without macroscopically rectal infl ammation, a lateral 
internal sphincterotomy can be indicated [ 31 ]. The incision 
of this procedure is made across the intersphincteric groove 
with separation of the internal sphincter from the anal 
mucosa (Fig.  14.16 ).   

   Fistulotomy and Fistulectomy 
 The surgical management of perianal fi stulas in patients with 
Crohn’s disease is decided by the presence or absence of 
infl ammatory change of the rectum and the type and location of 
the fi stulas. Perianal fi stulas can be classifi ed as superfi cial, 

intersphincteric, trans-sphincteric, supra-sphincteric, and extra-
sphincteric fi stula by Park’s anatomical classifi cation, which 
regards the external anal sphincter as the central reference point 
[ 26 ] (Fig.  14.17 ). The disease activity and severity of perianal 
Crohn’s disease can be assessed by the Perianal Crohn’s 
Disease Activity Index (PCDAI) [ 16 ] (Table  14.2 ). 

   A simple fi stula is a low superfi cial type such as low inter- 
or intra-sphincteric lesions with a single external opening, 
which are not connected to adjacent organs such as the 
vagina or bladder. A complex fi stula is a high type as high 
inter- or intra-sphincteric, supra-sphincteric, and extra- 
sphincteric lesions, which have several external openings 
[ 37 ]. Patients who have low fi stulas may be treated by a one- 
or two-stage fi stulotomy (Fig.  14.18 ).   

   Seton Procedure 
 The seton procedure is a surgical technique for Crohn’s fi s-
tula to maintain proper pus drainage continuously and to 
avoid perianal abscess formation by using a seton drain. 
There are two kinds of seton procedures: the noncutting 
(loose) seton (Fig.  14.19 ) and the cutting seton (Fig.  14.20 ). 
The noncutting seton procedure is performed by a drain 
insertion through the fi stula tract. According to the noncut-
ting seton procedure, the drain is threaded into the cutaneous 
opening of a perianal fi stula across the mucosal orifi ce of the 
fi stula tract in the rectum. Then after the drain moves to the 
anal canal, the two ends of the drain are loosely tied. The 
cutting seton procedure is performed by tying the ends of the 
noncutting seton tightly, which can result in a slow fi stulot-
omy by pressure necrosis [ 31 ].    

  Fig. 14.15    Incision and drainage for perianal abscess       
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  Fig. 14.16    Lateral internal sphincterotomy       

  Fig. 14.17    Park’s anatomical classifi cation of perianal fi stula. 
 A  Superfi cial fi stula,  B  intersphincteric fi stula,  C  transsphincteric fi s-
tula,  D  supra-sphincteric fi stula,  E  extra-sphincteric fi stula       

   Table 14.2    Perianal Crohn’s Disease Activity Index   

 Perianal disease activity 
 Discharge 
   0 No discharge 
   1 Minimal mucous discharge 
   2 Moderate mucous or purulent discharge 
   3 Substantial discharge 
   4 Gross fecal soiling 
 Pain/restriction of activities 
   0 No activity restriction 
   1 Mild discomfort, no restriction 
   2 Mod. discomfort, some limitation activities 
   3 Marked discomfort, marked limitation 
   4 Severe pain, severe limitation 
 Restriction of sexual activity 
   0 No restriction sexual activity 
   1 Slight restriction sexual activity 
   2 Mod. limitation sexual activity 
   3 Marked limitation sexual activity 
   4 Unable to engage in sexual activity 
 Type of perianal disease 
   0 No perianal disease/skin tags 
   1 Anal fi ssure or mucosal tear 
   2 <3 Perianal fi stulas 
   3 ≥3 Perianal fi stulas 
   4 Anal sphincter ulceration or fi stulas with signifi cant 

undermining of skin 
 Degree of induration 
   0 No induration 
   1 Minimal induration 
   2 Moderate induration 
   3 Substantial induration 
   4 Gross fl uctuance/abscess 
 Total score 
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a b

c d

  Fig. 14.18    Fistulotomy with the seton procedure. ( a ) Preoperative 
fi nding. ( b ) Immediate postoperative fi nding. ( c ) Postoperative fi nding 
after 6 months ( arrow ; external opening, fi stula at 5 o’clock was treated 

by coring-out fi stulectomy). ( d ) Schematic fi gure of fi stulotomy for 
intersphincteric fi stula       
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  Fig. 14.19    Seton procedure: the noncutting (loose) seton       

  Fig. 14.20    Combined the cutting seton procedure with a fi stulotomy ( arrow ; external opening)       
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   Endorectal Mucosal Advancement Flaps 
 High fi stulas have a higher incidence of incontinence and 
recurrence of fi stulas. Therefore, a technique to fulfi ll the fi s-
tula tract by using an endorectal mucosal fl ap was developed 
(Fig.  14.21 ). The advantages of endorectal advancement 
fl aps are that the open wounds are avoided and several prob-
lems are prevented by dividing the sphincteric strictures, 
which can cause incontinence after surgery.   

   Fibrin Glue Treatment of Complex Perianal Fistulas 
 Fibrin glue has been used as a sphincter-preserving approach 
for anal fi stulas. This technique begins by evaluating internal 
and external fi stulous openings. After tracing the fi stula tract, 
instilled fi brin glue is fi lled into the tract [ 10 ]. The effi cacy is 
still controversial due to the different results according to the 
fi stula types.  

   Adipose-Derived Stem Cell Transplantation 
 Autologous adipose-derived stem cell transplantation in 
patients with refractory Crohn’s disease has been developed 
since Crohn’s disease is an immunologically mediated 
infl ammatory disease. This procedure is delivered by injec-
tion of adipose-derived stem cells around the fi stula opening 
and directly into the fi stula tract.   

14.1.4.3     Postoperative Outcomes 
 The healing rates of complex fi stulas are reported as 47–67 % 
from the results of the seton procedure and maintenance 
therapy [ 34 ]. Patients who have low fi stulas are treated by a 
one- or two-stage fi stulotomy and high fi stulas by a more 
conservative surgical therapy to reduce the risk of inconti-
nence. The rate of incontinence after a fi stulotomy is known 
to be about 50 % of the cases. The seton procedure is useful 
for continuous pus drainage and reducing the risk of perianal 
abscess formation. 

 The results of endorectal mucosal advancement fl ap 
were reported as an initial healing rate of 64–89 % and the 
recurrence rate of up to 50 % [ 23 ,  34 ]. The fl ap failure was 
associated with Crohn’s colitis, active small bowel Crohn’s 
disease, and proctitis [ 18 ]. Active perianal fi stulas and 
long-standing duration of chronic fi stulas are associated 
with the development of anorectal carcinoma in Crohn’s 
disease [ 15 ,  31 ]. The malignancy of Crohn’s perianal dis-
ease is reported as squamous cell carcinoma, basal cell car-
cinoma, and adenocarcinoma. Ky et al. reported the 
incidence of malignancy was 0.7 %, when 1,000 patients 
with perianal Crohn’s disease were evaluated during 
14 years [ 20 ].    
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a b

c d

  Fig. 14.21    Endorectal mucosal advancement fl aps. ( a ) Identifying of the internal fi stula opening. ( b ) Coring out the fi stula tract. ( c ) The advancement 
fl ap and the internal opening are closed by sutures. ( d ) The advancement fl ap is pulled down to cover the internal opening of the fi stula       
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14.2     Ulcerative Colitis 

14.2.1     Introduction 

 Although medical therapy can ameliorate the infl ammatory 
process and control most symptomatic fl ares of ulcerative 
colitis, it provides no defi nitive treatment for the disease yet. 
Proctocolectomy or total removal of the colon and rectum 
can be considered as one of complete treatments. Surgical 
management of ulcerative colitis requires a comprehensive 
understanding of all the surgical options. Surgical approaches 
in UC can be divided into emergency and elective indications 
(Table  14.3 ) [ 52 ].

   A total proctocolectomy (TPC) is the gold-standard surgi-
cal procedure to cure ulcerative colitis (UC) because it 
removes the entire colonic mucosa. After TPC, there are sev-
eral reconstruction methods. The safest method is an ileos-
tomy, and the functional outcomes related to the 
sphincter-saving procedure do not matter in this procedure. 
However, a permanent ileostomy is psychologically diffi cult 
to be accepted by patients and to be managed effectively. 
Other reconstruction methods are the continent ileostomy 
(Kock’s pouch) and a pouch-anal anastomosis. A pouch-anal 
anastomosis allows patients to use their anal sphincter, and 
then patients can return to a normal life after a TPC with ileal 
pouch-anal anastomosis.  

14.2.2     TPC with a Brooke Ileostomy 

14.2.2.1     Surgical Indications 
 The indications for elective surgery in patients with UC are 
(1) failure of medical management to control symptoms, 
(2) complications associated with side effects of medica-
tions, (3) stricture formation, (4) epithelial dysplasia, 
dysplasia- associated lesion or mass or malignancy, (5) 
uncontrollable extraintestinal manifestations of UC, and (6) 
growth  retardation in children [ 96 ]. TPC with a Brooke ile-
ostomy is a safe and feasible surgical option in terms of not 
only postoperative surgical complications but also postoper-
ative quality of life [ 48 ].  

14.2.2.2     Surgical Techniques 
 The procedure of the TPC contains the right hemicolectomy, 
transverse colectomy, left hemicolectomy, anterior resection, 

and low anterior resection, which removes the whole rectum 
to the dentate line. A characteristic of the Brooke ileostomy 
is primary maturation of the ileostomy. Primary maturation 
protects the serositis of the exposed ileum and facilitates 
healing of the ileostomy. The site of the ileostomy is in the 
right lower quadrant of the abdomen and the lateral one third 
of the rectus abdominis muscle. The skin around the 
 ileostomy should be fl at, and there must be no scars. Secure 
attachment of an ostomy plate is very important to maintain 
the quality of life of a patient with an ileostomy or a colos-
tomy (Fig.  14.22 ).   

14.2.2.3     Postoperative Outcomes 
 Complications can occur including wound infection or 
dehiscence, intraluminal or extraluminal bleeding, intestinal 
obstruction, intra-abdominal infection or abscess, and other 
medically related postoperative complications such as pneu-
monia and pulmonary and cardiovascular diseases. 
Postoperative sexual and voiding dysfunctions are complica-
tions after a proctectomy. Permanent retrograde ejaculation 
or impotence in male and dyspareunia in female can occur as 
a result of nerve injuries with proctectomy. The superior 
hypogastric nerve, inferior hypogastric nerve, and both 
 lateral pelvic plexuses should be well preserved to protect 
postoperative sexual and voiding dysfunctions [ 51 ,  73 ,  85 ]. 
Complications related to an ileostomy are ileal necrosis and 
parastomal skin irritation, stenosis, hernia, and prolapse 
[ 49 ]. A common cause of ileal necrosis is torsion of the mes-
entery. If ileal necrosis occurs, resection and a new ileostomy 
formation are necessary.   

   Table 14.3    General indications for surgical treatment for UC   

 Elective surgery 
   Intractability to medical treatment 
   Colorectal cancer 
   Continuous uncontrolled hemorrhage 
   Uncontrolled extracolonic manifestations 
   Arthritis, uveitis, iritis 
 Emergency surgery 
   Toxic megacolon 
   Toxic colitis 
   Bowel perforation 
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a b c

  Fig. 14.22    Technique for a total proctocolectomy with a Brooke ileostomy. ( a ) Range of resection. Total colon and rectum are resected, 
( b ) Brooke ileostomy, ( c ) ostomy appliances       
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14.2.3     TPC with an Ileal J-Pouch 
and Anastomosis (IPAA) 

14.2.3.1     Surgical Indications 
 This procedure is performed electively and contraindicated 
in an emergency situation and attractive surgical option in 
terms of complete removal of the whole colorectal mucosa 
and preservation of the defecation function. TPC with IPAA 
is also indicated in familial adenomatous polyposis. 
However, Crohn’s disease is a contraindication due to 
remarkable postoperative complications and poor long-term 
outcomes [ 77 ,  79 ].  

14.2.3.2     Surgical Techniques 
 After TPC, the whole rectal mucosa is removed, and the end 
point of the rectal mucosa is the dentate line. The ileal 
J-pouch is reconstructed, and the terminal ileum is used for 
formation of the J-pouch (Figs.  14.23  and  14.24 ). 
Anastomosis is performed using an absorbable suture by a 
whole layer stitch of the ileal J-pouch, internal anal sphinc-
ter, and anal mucosa. A diverting loop ileostomy is necessary 
to protect the ileal J-pouch-anal anastomosis. A diverting 
loop ileostomy closure is usually performed 6–8 weeks later 
after confi rming the intact ileal J-pouch-anal anastomosis. 
Evaluation of the ileal J-pouch is performed by a rectal 
examination or colonoscopy. An imaging study using con-
trast can be used to detect anastomosis leakage.    

14.2.3.3     Postoperative Outcomes 
 The mortality rate is 0–1 % [ 70 ]. Anastomotic stricture after 
an IPAA occurs between 5 and 38 % [ 64 ,  68 ,  78 ,  80 ]. 
Anastomotic stricture can be treated by repeated dilation 

using a fi nger or dilator. Postoperative small bowel obstruc-
tion occurred in approximately 20 % of the patients. These 
patients eventually needed operative treatment [ 67 ]. 

 Pouch-vaginal fi stula is a problematic complication of 
IPAA with a 3–16 % of overall prevalence rate [ 54 ,  55 ,  74 ] 
(Fig.  14.25 ). The etiologies of a pouch-vaginal fi stula are 
iatrogenic injury of the vaginal wall or pouch-anal anasto-
motic failure. The correction is divided into two methods 
according to the level of the pouch-anal fi stula. If the loca-
tion of the fi stula is from the anastomosis or above the ano-
rectal junction, the transabdominal approach is preferred. 
Dissection between the posterior vaginal wall and ileal 
pouch is divided. Then the posterior vaginal wall and ileal 
pouch fi stula site are repaired. A new ileoanal anastomosis 
is performed. If the fi stula is located below the anastomo-
sis, through the anal canal, transanal or transvaginal 
approaches are preferred, and the advancement fl ap proce-
dure is generally used. A gracilis muscle interposition can 
be used [ 83 ].  

 Pouchitis is a nonspecifi c infl ammation and the most fre-
quent long-term complication [ 72 ,  82 ,  87 ]. The etiology of 
pouchitis is unclear. However, overgrowth of anaerobic bac-
teria is one of the reasons for pouchitis. The main symptoms 
of pouchitis are abdominal cramping pain, pelvic pain, fever, 
malaise, anorexia, and increasing stool frequency [ 66 ,  81 ]. 
The treatment is conservative by using antibiotics such as 
metronidazole and ciprofl oxacin. 

 Pelvic sepsis occurs in 5–24 % of the patients [ 56 ,  76 ,  84 ]. 
It is related to long-term use of steroids and malnutrition. 
Pelvic sepsis is the reason for early excision of the pouch to 
treat pelvic sepsis [ 86 ]. Overall pouch failure is 5–8 %, 
which leads to excision of the pouch.   

  Fig. 14.23    Technique for total proctocolectomy with ileal J-pouch-anal anastomosis. ( a ) Range of resection. Total colon and rectum are resected. 
( b ) Diverting loop ileostomy, ( c ) ileal J-pouch-anal anastomosis       

a b c 
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c

  Fig. 14.24    Resected specimen after total proctocolectomy. ( a ) Resected whole specimen. ( b ) Intraluminal feature (opened specimen). 
( c ) Transverse colon intraluminal feature       

  Fig. 14.25    Pouch-vaginal fi stula       
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14.2.4     Abdominal Colectomy 
with an Ileorectal Anastomosis 

14.2.4.1    Surgical Indications 
 The postoperative functional outcome of this procedure is 
better than a proctocolectomy because it preserves the rec-
tum [ 46 ]. So it can be used in an elective situation. However, 
about 25 % of UC patients need an eventual proctectomy due 
to infl ammation of the remnant rectum. Thus, the use of this 
procedure is with caution and should be decided on the 
patient’s specifi c situation. Old age or high- risk patients can 
select this procedure. Moreover, female patients who need to 
preserve fertility can use ileorectal anastomosis after an 
abdominal colectomy.  

14.2.4.2    Surgical Techniques 
 The resection procedures of the right colon, transverse colon, 
left colon, and sigmoid colon are the same as TPC except for 

a proctectomy. In this procedure, the rectum is preserved. 
Anastomosis is performed between the terminal ileum and 
the upper rectum (Fig.  14.26 ).   

14.2.4.3    Postoperative Outcomes 
 IRA is relatively safer procedure compared to IPAA. The 
anastomotic leakage rate is less than 10 %, and postoperative 
sexual and voiding dysfunctions are uncommon [ 57 ,  62 ]. A 
major concern is the fate of the remnant rectal stump. Usually 
with a remaining rectum, the chance of getting cancer is 
high. The cumulative risk was 6 % at 20 years and 15 % at 
30 years [ 46 ]. Proctitis occurs in 20–45 % of patients, and 
25 % of these patients eventually need a proctectomy due to 
severe refractory proctitis [ 46 ,  62 ].   

  Fig. 14.26    Technique for a 
colectomy with an ileorectal 
anastomosis       
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14.2.5     TPC with a Continent Ileostomy 

14.2.5.1    Surgical Indications 
 A continent ileostomy is now infrequently used because of 
high postoperative complications and another good alterna-
tive surgical option (IPAA). However, there is a still reason-
able indication for a continent ileostomy. General 
indications are failed pelvic pouch, conventional ileostomy 
malfunction, and the patient’s preference. When an IPAA 
fails, the continent ileostomy can be a proper option instead 
of a conventional ileostomy. The patient’s condition, which 
is not an indication of IPAA, such as poor anal sphincter 
function or anal cancer, can be indications for a continent 
ileostomy. 

 General contraindications include desmoid disease, obe-
sity, or a situation which anticipates short bowel syndrome 
after formation of a continent ileostomy and Crohn’s disease. 
The continent ileostomy needs intermittent intubation to 
evacuate the contents of the reservoir. Thus, if a patient can-
not perform this procedure properly due to either a physi-
cally or a mentally poor condition, the continent ileostomy is 
an absolute contraindication. Obesity is relative contraindi-
cation due to the risk of valve slippage, and Crohn’s disease 
usually is not recommended due to a high incidence of post-
operative complications [ 77 ,  79 ]. 

   Kock’s Procedure 
 Approximately 50 cm of the terminal ileum is used for for-
mation of Kock’s continent ileostomy (Fig.  14.27 ). The 
ileum is folded with 15 cm length at 15 cm proximal point 
from the resected terminal ileum. The distal tubular ileal 
end opening is placed usually in the right lower quadrant 
[ 58 ,  59 ,  60 ].  

   S-Shaped Continent Ileostomy 
 According to this procedure, the posterior part of the ileal 
reservoir is made. Then, the distal part of the ileum is intus-
suscepted into the reservoir, and a nipple is made. Moreover, 
seromuscular reinforcement suture is applied between the 
distal part of the ileum and the reservoir. The reservoir is 
anchored securely on the abdominal wall [ 75 ].   

14.2.5.2    Postoperative Outcomes 
 Nipple valve slippage is the most frequent postoperative 
complication of a continent ileostomy with a prevalence rate 
about 30 % [ 53 ,  63 ,  65 ]. Symptoms are outlet obstruction, 
diffi cult pouch catheterization, and incontinence. A diagno-
sis can be made according to clinical symptoms. The 

 confi rmation of nipple valve slippage can be done by an 
imaging study such as a barium enema. Normal radiographic 
fi nding of a continent ileostomy is an inverted nipple pro-
truding into the pouch [ 71 ]. Conservative treatment can be 
used initially; repair or a new formation of a nipple can be 
considered as a surgical option. 

 A second frequent complication is pouchitis (7–43 %) 
[ 47 ,  53 ,  63 ,  65 ]. Common symptoms of pouchitis are fever, 
diarrhea, bleeding, and abdominal pain. Bowel contents, sta-
sis, and overgrowth of anaerobic bacteria are considered as 
the etiology of pouchitis. Diagnosis can be done by clinical 
symptoms and endoscopic fi ndings. Typical endoscopic fi nd-
ings are contact bleeding, friability, and ulcerative- 
erythematous mucosa. Treatment is conservative with proper 
antibiotics [ 69 ]. An effective continuous drainage of the res-
ervoir is necessary. 

 In a rare case, excision of the reservoir is necessary. 
Intestinal obstruction after a continent ileostomy is usually 
due to the problem of the nipple valve and kinking of the con-
duit. The incident rate of intestinal obstruction is about 5 %.   

14.2.6     Abdominal Colectomy 
with an Ileostomy 

 This procedure is usually indicated in an emergency situa-
tion such as fulminant colitis or toxic megacolon (Fig.  14.28 ). 
A severely ill patient may also be a candidate for this proce-
dure. A colectomy with an ileostomy is a relatively safe and 
fast procedure compared to a TPC with anastomosis because 
there is no rectal dissection and an anastomosis procedure 
[ 48 ]. Even though there is an emergency situation, if a preop-
erative rectal evaluation using a proctoscopy shows that there 
is no rectal involvement of UC, the choice of surgical treat-
ment is a colectomy. However, if there is severe rectal bleed-
ing, a total proctocolectomy is necessary. Specifi c 
complications of this procedure are ostomy related compli-
cations such as parastomal hernia, stoma prolapse, stenosis, 
and parastomal skin irritation.    

14.2.7     Minimal Invasive Surgery 

 Laparoscopic surgery can be used, and it can be benefi cial in 
decreasing postoperative adhesion and preserve fertility in 
female patients. However, the operation time is longer than 
open surgery, and the benefi ts of minimal invasive surgery 
for ulcerative colitis are not conclusive [ 44 ,  50 ,  61 ].   
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  Fig. 14.28    Toxic megacolon       

  Fig. 14.27    Technique of a total 
proctocolectomy with a Kock’s 
pouch. ( a ) Range of resection. 
Total colon and rectum are 
resected, ( b ) a Kock’s pouch 
front view, ( c ) a Kock’s pouch 
side view       

a b c 
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14.3     Behçet’s Disease 

 There are many similarities between CD and intestinal BD in 
medical treatment and surgery. Both are treated with similar 
drugs and occasionally require repeated surgery. Surgery is 
considered in intestinal Behçet’s disease patients who are 
unresponsive to medical treatment or those with bowel com-
plications such as perforation or persistent bleeding [ 99 ]. An 
operation is required in about 5–10 % of patients with intes-
tinal BD [ 89 ]. Generally, patients underwent a colonoscopy 
at the time of diagnosis, but some patients were fi rst diag-
nosed with intestinal BD during surgery performed due to an 
acute or complicated presentation [ 93 ]. The general surgical 
treatment is resection of the involved bowel segment, but 
optimal surgical procedures and the length of normal bowel 
to be resected are still controversial. 

14.3.1     Surgical Indications 

 The indications of surgical treatment are same with Crohn’s 
disease. Surgery should be selected in patients with intestinal 
bowel perforation, intractability with medical treatment, 
intestinal bleeding, intestinal obstruction, presence of an 
abdominal mass, and enterocutaneous fi stula formation. 
Partial intestinal obstruction, which does not respond to 
medical treatment, is usually elective surgery. Regarding 
indications for surgery between CD and intestinal BD, intes-
tinal fi stula, obstruction, and abscess were more common in 
patients with CD, whereas intractability with medical treat-
ment and intestinal bleeding were more frequent in patients 
with intestinal BD. Early surgery is associated with a longer 
postoperative course free of clinical recurrence and 
 reoperation compared with surgery performed during the 
course of the disease, at least in the subset of the patients 
with acute symptoms. Therefore, surgery should not be 
delayed in cases of unresponsiveness despite an appropriate 
effective medical treatment.  

14.3.2     Surgical Techniques 

 The general surgical treatment is resection of the involved 
bowel segment. The most common involved site is the ileoce-

cal area. In this situation, a right hemicolectomy or ileocecec-
tomy may be the proper surgical option ([ 88 ], [ 97 ]) 
(Fig.  14.29 ). Intestinal lesions, usually at the ileocecal area, 
tend to recur at the anastomosis site and often require multi-
ple operations because of perforations and fi stula formation 
[ 94 ]. Because of mechanical trauma- induced infl ammation, 
the pathergy phenomenon might be important here [ 90 ]. The 
resection margins and range are not established yet in patients 
with intestinal BD. If the involved colon segment is extensive 
from the ileocecal area to the sigmoid colon or rectum, a total 
colectomy or a total proctocolectomy is necessary. Others 
recommended a more conservative approach, resecting only 
grossly involved segments of bowel [ 91 ], since there seems to 
be no difference in the rate of recurrences after either 
modality.  

 The usual practice is to examine the bowel thoroughly 
during surgery, and bowel resection should include a gener-
ous normal resection margin as well as skip lesions. Since 
preoperative diagnosis is diffi cult and the recurrence rate is 
high, postoperative periodic follow-up with endoscopy is 
strongly recommended, with special attention to the anasto-
mosis site.  

  Fig. 14.29    A surgical specimen after ileocecectomy in an intestinal 
BD patient       
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14.3.3     Postoperative Outcomes 

 Operation should be considered early in intestinal BD as 
complications are common and may be fatal. Recurrent 
ulceration is a well-recognized complication [ 89 ]. The recur-
rence rate of intestinal lesions was approximately 50 % at 
2 years postoperatively [ 95 ]. Several types of postoperative 
recurrence exist, with the most common type being one or 
two new deep ulcers, followed by multiple aphthous ulcers 
and enterocutaneous fi stulas. Lesions are found at or near the 
anastomotic site in 80 % of recurrent cases. In point of view 
in recurrence, repeated resections make massive intra- 
abdominal adhesion (Fig.  14.30 ), and dissection is very dif-
fi cult and technically demanding.  

 Regarding postoperative outcomes in intestinal BD, the 
cumulative recurrence rates of intestinal lesions are 28 % 
at 1 year, 49 % at 2 years, and 75 % at 5 years. Most recur-
rences occurred at the anastomotic site or within the vicin-
ity of the site as determined by endoscopy [ 91 ] (Fig.  14.31 ). 
Among the clinical variables studied, previous surgery for 
perforation or fi stula was the only signifi cant factor associ-
ated with postoperative endoscopic recurrence. More 
recently, it is identifi ed volcano-shaped ulcers, higher CRP 
level (>4.4 mg/dL), and intestinal perforation on surgical 
pathology as independent predictors of recurrence [ 92 ]. 
Patients who received postoperative azathioprine had 
lower reoperation rates than those that did not.       

  Fig. 14.31    A recurred ulcer at the anastomotic site after surgery in a 
patient with intestinal Behçet’s disease       

a b

  Fig. 14.30    Surgical fi nding in a Behçet’s patient who underwent an operation three times due to recurrence. ( a ) Massive adhesion is observed. 
( b ) Segmental resection of involved small bowel and end-to-end anastomosis was performed       
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