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Abstract: Colonoscopy has become the diagnostic and therapeu-

tic modality of choice in patients with inflammatory bowel disease 

(IBD) by allowing for the assessment of disease extent and activ-

ity; the distinction between ulcerative colitis, Crohn's disease, and 

other differential diagnoses; the surveillance of dysplasia; and 

the delivery of treatment (eg, stricture dilation). Colonoscopy-

associated perforation is a dreaded complication associated with 

significant mortality and morbidity. Understanding and mitigat-

ing the risks of perforation in patients with IBD has become an 

important issue with the increasing use of immunomodulators and 

biologic agents. Studies have shown that patients with IBD are at 

a higher risk for perforation from diagnostic or therapeutic endos-

copy than individuals in the general population. Reported risk 

factors associated with colonoscopic perforation include female 

sex, advanced age, severe colitis, use of corticosteroids, presence 

of multiple comorbidities, and stricture dilation. Disease-, tech-

nique-, and endoscopist-associated risk factors for perforation can 

be stratified and modified. This review, based on current available 

literature and the authors’ expertise, should shed some light on 

the proper management of this challenging disease phenotype.

Colonoscopy is the main diagnostic and therapeutic modal-
ity for the management of inflammatory bowel disease 
(IBD). Colonoscopy with ileoscopy, together with other 

modalities, is an effective tool in the diagnosis and differentiation of 
ulcerative colitis (UC) from Crohn’s disease (CD) in 85% to 89% 
of patients.1-3 Diagnostic colonoscopy is an invaluable tool in the 
assessment of disease extent and activity, the identification of super-
imposed infection (such as cytomegalovirus), the monitoring of 
effectiveness of medical and surgical therapies, and the surveillance 
of colitis-associated neoplasia. In addition, therapeutic colonoscopy 
allows for the resection of discrete, isolated dysplastic polyps or 
adenomalike masses (ALMs) in patients with UC or CD and the 
dilation of IBD-related primary or secondary anastomotic strictures.
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It is believed that medical therapy has a limited role 
in fibrostenotic CD. Conventional thought has been that 
the mechanical nature of a stricture requires a mechani-
cal (endoscopic or surgical) intervention. Therapeutic 
endoscopy, however, is not without risk. Endoscopic 
polypectomy is associated with complication rates rang-
ing between  0.7% to 2%, while rates of adverse effects 
associated with stricture dilation have been reported to 
be between 2% and 18%.4-13 Bowel perforation with 
resulting leakage of bowel contents into the peritoneal or 
mesenteric space can be devastating, with a reported mor-
tality rate of 5%.14 With an increasing number of patients 
with IBD currently being treated with immunosuppres-
sive agents such as corticosteroids, immunomodulators, 
and anti–tumor necrosis factor (TNF) biologic agents, 
the need to understand the prevalence of and identify 
the risk factors associated with endoscopic perforation is 
imminent. The purpose of this review is to present the 
current data on the prevalence and risk factors of bowel 
perforation in patients with IBD undergoing diagnostic 
and/or therapeutic endoscopic evaluation. Also discussed 
is our experience with the endoscopic treatment of a large 
cohort of patients with IBD and strictures. We then pro-
vide evidence- and experience-based recommendations 
for endoscopists to assist in the selection of appropriate 
patients and the use of proper endoscopic technique. 

Etiology and Classification of Inflammatory 
Bowel Disease–Associated Strictures

The etiopathogenesis of IBD is under extensive investi-
gation. Current hypotheses hold that IBD is associated 
with an aberrant mucosal immune response to altered 
gut microbiota in a genetically susceptible host. Intestinal 
strictures arise from a chronic transmural inflammatory 
process leading to tissue remodeling, mesenchymal cell 
hypertrophy, smooth muscle cell hyperplasia, and, ulti-
mately, fibrosis.15 Transforming growth factor b has been 
shown to balance fibrogenesis and inflammation by signal-
ing via SMAD-mediated proteins in the intestine. In CD, 
there is an imbalance of SMAD proteins that interfere 
with normal signaling. This leads to an excessive fibrosing 
response caused by fibroblast and smooth muscle cell acti-
vation and stricture formation. Treatment with infliximab 
(Remicade, Janssen Biotech)16 and corticosteroids17 has 
been shown to reduce the production of growth factors 
(such as vascular endothelial growth factor) that are impli-
cated in the angiogenesis/fibrosis cascade and lead to the 
formation of strictures.18 Clinical, genetic, and serologic 
markers for the prediction of fibrostenosing CD have 
been reported.19 NOD2 mutation is the most common 
genetic variant associated with an increased predisposi-
tion to fibrostenosis of the terminal ileum and subsequent 

need for resection.19 Furthermore, genetic mutations of  
NOD2/CARD15, ATG16L1, IBD5, DLG5, and IL-23R 
have been reported to increase the risk of having fibroste-
notic or fistulizing disease.19 

As such, strictures are more commonly seen in CD 
and are anatomically predominant in the distal small 
bowel, enteroenteric (eg, ileocolonic) anastomosis, and 
distal rectum. Based on the Montreal Classification, CD 
can be categorized into inflammatory, fibrostenotic, and 
penetrating phenotypes.20 Clinical phenotypes that result 
in a higher risk of intestinal fibrosis include ileal involve-
ment, active smoking, a long duration of disease, the need 
for corticosteroid therapy, and the presence of family his-
tory of stricturing disease.21

Although the majority of patients have an inflam-
matory phenotype, a distinct fibrostenosing phenotype 
manifesting as progressive narrowing of the bowel lumen 
develops in more than one third of patients.16 Clinically, 
these CD-related strictures can be classified as either 
primary (de novo) or secondary (anastomotic or postsur-
gical) types. Pure fibrostenosing disease is present at diag-
nosis in approximately 10% of cases and may reach 20% 
to 30% after 10 years.22 Up to 80% of patients with CD 
will require at least 1 surgical resection within 10 years of 
their initial diagnosis.23 Moreover, there is a high 1-year 
rate of postsurgical recurrence after bowel resection in 
CD, usually localized to the anastomotic or neoterminal 
ileal site. The recurrence of CD after intestinal resec-
tion has been studied, with an approximate 70% rate of 
endoscopic recurrence at 1 year and clinical recurrence 
developing in 20% to 60% of patients; in addition, 15% 
to 50% of patients will require further surgical interven-
tion within 5 years.24-27 These postsurgical anastomotic 
strictures will require subsequent surgical intervention in 
at least 34% of cases.23,28 In addition to the inherent risk 
of the surgical procedure, 20% of patients may experi-
ence immediate postoperative complications such as 
anastomotic leakage and impaired wound healing, with 
a 30-day mortality rate of 3%.29

Luminal strictures can occasionally occur in patients 
with UC, with a reported frequency ranging from 6.3% 
to 11%.30,31 These strictures can occur early or late in the 
course of the disease. Although some of the strictures 
result from hyperplasia of the muscularis mucosa, an 
aggressive evaluation of the stricture, including biopsy, is 
recommended in patients with chronic UC because such 
patients are at increased risk for dysplasia or carcinoma.32

Therapeutic Colonoscopy in Patients with 
Inflammatory Bowel Disease 

The main applications of therapeutic endoscopy in patients 
with IBD include balloon dilation of strictures and polypec-
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tomy or endoscopic mucosal resection (EMR) of adenomas 
or isolated nodules. Endoscopic balloon dilation has been 
routinely performed in patients with IBD with small bowel 
or colonic strictures. The advent of through-the-scope (TTS) 
balloons allows for the nonoperative, pneumatic dilation of 
strictures, thereby deferring or, in the best of cases, avoiding 
invasive surgical interventions and their associated complica-
tions (such as short bowel syndrome). In primary and sec-
ondary strictures that are refractory to traditional endoscopic 
balloon dilation, our group has successfully used Doppler 
ultrasound–guided needle-knife therapy.33 

IBD is associated with an increased risk for the devel-
opment of dysplasia, which often manifests as flat areas of 
dysplasia, dysplasia-associated masses or lesions, sporadic 
adenomas, or ALMs. Studies have shown that colono-
scopic polypectomy for sporadic adenomas or ALMs 
appears to be a safe and effective treatment option.34,35 
Polypectomy and EMR of isolated polypoid lesions also 
have been advocated in select patients. Hurlstone and 
colleagues prospectively evaluated colitis-associated Paris 
class 0 to II and Paris class I ALMs that were treated with 
EMR and noted a perforation rate of 0.6%.36 

Colonoscopic Perforation in the Non–
Inflammatory Bowel Disease Population 

A number of studies have evaluated risk factors associ-
ated with colonoscopic perforation in patients who 
do not have IBD. Reported rates of perforation during 
diagnostic, screening, or surveillance colonoscopy in 
the non-IBD population range between 0.09% and 
0.2%.37-43 Compared with diagnostic colonoscopy alone, 
polypectomy or biopsy was shown to increase this risk by  
1.9-fold.44 Moreover, attempted resection of larger pol-
yps, as well as those located in the right colon, contributes 
to a higher perforation risk. The number of polyps (1 vs 
≥2), configuration (pedunculated vs sessile), histology 
(hyperplastic vs neoplastic), and the presence of associated 
malignancy also have been shown to increase the perfora-
tion rate.45 Some studies have shown advanced age, female 
sex, the presence of multiple comorbidities, diverticulosis, 
and bowel obstruction to be associated with an increased 
risk of perforation even prior to any therapeutic interven-
tion.46 Levin and colleagues demonstrated that age was 
associated with a 5-fold increase in risk for perforation 
in a series of more than 16,000 colonoscopies performed 
in patients older than age 60 years.44 In a retrospective, 
Medicaid population-based cohort study of 277,434 
patients undergoing colonoscopy, Arora and colleagues37 
demonstrated that the prevalence of perforation increases 
after age 65 years (more so in patients older than age 80 
years) in white persons compared with persons of African 
American descent and in men compared with women. The 

authors also reported several other predictors for perfora-
tion, including advanced age, comorbidity, obstruction 
as an indication for the procedure, and performance of 
invasive interventions. Anderson and colleagues studied 
10,486 colonoscopies and found that female sex was an 
independent risk factor for colonic perforation.10 

Operator- and/or technique-dependent factors also 
have been investigated. Gastroenterologists appear to 
cause numerically fewer endoscopy-associated perfora-
tions than surgeons (0.03% vs 0.08%)39 or internists 
(0.02% vs 0.06%).4 Although these findings cannot be 
directly extrapolated to patients with IBD, it is important 
to understand the impact they may have on decision-
making by the endoscopist when a therapeutic colonos-
copy is to be considered for any patient with IBD.

Perforation in Diagnostic Colonoscopy in 
Patients with Inflammatory Bowel Disease 

The American Society for Gastrointestinal Endoscopy 
recommends endoscopy as an essential tool in the dif-
ferential diagnosis and disease monitoring of IBD.3 
Thukkani and colleagues47 compared 4631 patients with 
CD and 6619 patients with UC to a control population 
of 826,207  patients without IBD. The authors found 
that patients with IBD undergoing colonoscopy tend to 
be younger, more likely to be white, and more likely to 
present to academic centers than to community or private 
practices. Due to the nature of their underlying disease, 
patients with IBD should be considered a distinct popula-
tion with their own unique risk factors that need to be 
considered while undergoing diagnostic or therapeutic 
endoscopic evaluation. 

To date, the literature regarding the prevalence 
and risk factors of perforation during endoscopy in the 
IBD population is limited. Arora and colleagues used a 
Medicare database to demonstrate a 0.06% perforation 
rate in patients undergoing a colonoscopy for the indica-
tion of IBD.37 Previous, smaller case series have looked 
extensively into perforation risk in patients with IBD, 
with varying results. In an 85-patient case series, Car-
bonnel and colleagues48 identified 1 perforation, which 
was attributed to persistent colonic dilation. Koobatian 
and colleagues described a single patient with a silent 
perforation that was attributed to an underlying stricture 
in their retrospective study of 384 patients with UC 
undergoing surveillance colonoscopies.49 In a series of 
151 colonoscopies and 70 polypectomies in patients with 
UC or Crohn’s colitis, Rubin and colleagues35 reported 
no perforations. Hardman and colleagues compared 
the safety of colonoscopy in patients with mild UC 
with those undergoing routine screening colonoscopies 
and those with other diseases.50 The authors noticed 
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no significant difference in complication rate among 
the 3 groups. Terheggen and colleagues prospectively 
analyzed 558 consecutive patients to determine the 
safety of ileocolonoscopy in patients with diagnosed or 
suspected IBD and determined an overall perforation 
rate of 0.54%.51 Acute, severe UC with no procedure-
related perforations was diagnosed in 41 (13.9%) of the  
295 patients with UC. Of the 3 patients with perfora-
tions, 2 had CD-related strictures, and 1 had strictures 
that were associated with retroflexion in a severely 
inflamed rectum. Therefore, we suggest that narrow-
caliber instruments (such as pediatric colonoscopes or 
gastroscopes) should be used in all patients with IBD to 
minimize the risk of perforation. 

Due to the limited number of reported cases of 
colonoscopy-associated perforation in the literature, the 
majority of the previous single-center studies demonstrate 
a small number of incident cases and only univariable 
comparisons with controls at best. To conduct a multi-
variable analysis, the utilization of national databases may 
be a valid option. Our group studied the risk of perfo-
ration in a population-based study of patients with and 
without IBD from the National Inpatient Sample.52 The 
prevalence of colonic perforation in patients with IBD 
was determined to be 1% (compared with 0.6% in the 
control group, with an adjusted odds ratio of 1.83). The 
diagnosis of IBD was found to be an independent risk 
factor for perforation even after adjusting for age, sex, 
endoscopic dilation, and other medical comorbidities. 
On multivariate analysis, factors such as old age, female 
sex, and performance of endoscopic dilation were identi-
fied as independent risk factors for perforation in the IBD 
group. We also demonstrated, in a separate cohort with 
multivariate analysis, that severe disease on endoscopy 
and concurrent corticosteroid treatment were indepen-
dently associated with an increased risk of perforation 
in 19 patients with IBD (12 CD and 7 UC).53 These 
results suggest that extreme caution should be used when 
diagnostic or therapeutic colonoscopy is performed in 
patients with IBD, especially in older patients, those with 
severe disease, and those receiving corticosteroid therapy.

Perforation in Therapeutic Colonoscopy in 
Patients with Inflammatory Bowel Disease 

A clinically relevant stricture is defined as a constant lumi-
nal narrowing with or without prestenotic dilation and 
obstructive clinical symptoms (abdominal pain, nausea, 
vomiting, and bloating). The goal of dilation is to provide 
relief from these symptoms while restoring the patency of 
the bowel lumen. The most common method of endoscopic 
dilation involves a TTS hydrostatic balloon that is inflated 
to 18 to 25 mm for several seconds to several minutes. 

Colonoscopic stricture dilation can be safely per-
formed in experienced hands. Breysem and colleagues54 
reported successful dilation in 16 (89%) of 18 patients 
with stenotic CD using an 18-mm diameter, 8-cm 
long TTS balloon. In only 8 (44%) of 18 patients was 
there sustained relief of obstructive symptoms after a 
mean follow-up of 25 months. It was found that dila-
tion was more likely to be successful in patients with 
quiescent CD than active CD. Breysem and colleagues 
recommended that dilation of sharply angulated, long  
(>8 cm) strictures and those in areas of severe inflamma-
tion be avoided.54 Thienpont and colleagues performed  
237 dilations in 138 patients for clinically obstructive 
strictures (<5 cm, 84% anastomotic) and demonstrated 
a 2.5% perforation rate using smaller balloon sizes than 
those used by Couckuyt and colleagues while perform-
ing the dilations in a multistep fashion with a gradually 
increasing diameter, under visual control.55,56 

Dilating a stricture involves elongating and/or rup-
turing fibrous collagen-rich tissue. This process often 
provokes further inflammation and fibrosis at the stricture 
site. This may lead to recurrence, and, thus, some special-
ists have advocated the use of intralesional corticosteroid 
injections in an attempt to reduce local inflammation 
and prolong the efficacy of the dilation. Whether intra-
lesional injection of long-acting corticosteroids following 
endoscopic dilation improves surgery-free survival is 
controversial. Singh and colleagues retrospectively ana-
lyzed 17 patients who underwent 29 stricture dilations  
(11 patients with 4 quadrant corticosteroid injections).57 
The stricture recurrence rate in the intralesional cortico-
steroid injection group was 10%, whereas it was 31.3% 
in the noncorticosteroid injection group. Of note, all of 
the perforations occurred in areas of active inflammation. 
As such, the authors concluded that strictures in areas 
of active inflammation might be prone to perforation in 
comparison with fibrotic strictures without marked super-
imposed mucosal inflammation. Importantly, the authors 
demonstrated no increase in the risk of perforation from 
either intralesional or systemic corticosteroid use. 

In a statistically stronger, randomized study, East and 
colleagues assigned 13 patients to either an intralesional 
corticosteroid injection of triamcinolone 40 mg (n=7) 
or a saline placebo injection (n=6).58 The authors dem-
onstrated that a single treatment of intralesional cortico-
steroid injection did not reduce time to redilation after 
balloon dilation of Crohn’s ileocolonic anastomotic stric-
tures. In fact, the authors found a statistically insignificant 
trend toward a worse outcome in the corticosteroid injec-
tion group. In a prospective, randomized, control trial of 
29 pediatric patients with stricturing CD, Di Nardo and 
colleagues demonstrated that patients with intralesional 
corticosteroid injection after endoscopic balloon dilation 
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had a statistically longer time free of redilation and sur-
gery without any increase in perforation risk.59 Therefore, 
the data regarding the beneficial effects of intralesional 
corticosteroid injection remain mixed.

To date, there is significant inconsistency in the 
reports of risk factors associated with perforation from 

therapeutic endoscopy in patients with IBD. Singh and 
colleagues suggested that dilation procedures involving 
an angulated stricture, multiple stricture dilations during 
a single session, and strictures in areas of active inflam-
mation all presented an increased risk of perforation.57 
Hassan and colleagues showed an overall technical suc-

Table 1. Perforation Rates in Endoscopic Dilation of Strictures in Inflammatory Bowel Disease

Study Patients, n Stricture 
Dilations 
Performed

Maximum 
Balloon 

Size (mm)

Stricture 
Number

% Anas-
tomotic 
Stricture 

% 
Primary 
Stricture

Routine 
Cortico-
steroid 

Injection

Perfora-
tion Rate/

Patient 
(%)

Perfora-
tion Rate/
Procedure 

(%)

Ramboer 
(1995)72

13 53 18 – 71 29 Yes 0 0

Couckuyt 
(1995)56

55 78 25 59 67 33 No 10.9 7.7

Dear 
(2001)73

22 71 18 – 95 5 No 0 0

Brooker 
(2003)74

14 26 20 – 79 21 Yes 0 0

Sabate 
(2003)75

38 53 25 41 65 35 No 2.6 1.9

Morini 
(2003)76

43 34 18 43 67 33 No 0 0

Thomas-
Gibson 
(2003)61

59 124 18 – 90 10 No 3.4 1.6

Nomura 
(2006)77

16 20 20 20 35 65 No 12.5 10.0

Singh 
(2005)57

17 29 18 20 35 65 Yes 1.8 10.3

Ferlitsch 
(2006)78

39 73 20 – 62 38 Yes 5 2.7

Ajlouni 
(2007)79

37 118 20 83 37 63 No 0 0

Foster 
(2008)18

24 71 20 29 41 55 Yes 8.3 2.8

Mueller 
(2010)80

55 93 18 74 23 77 No 1.8 1.1

Stienecker 
(2009)81

25 31 18 31 48 52 No 4 3.2

Scimeca 
(2011)82

37 72 20 39 90 10 No 0 0

Thienpont 
(2010)55

138 237 18 – 84 16 No 4.3 2.5

Atreja 
(2010)83 

135 340 – – 53 47 Yes 2.2 0.9

Shen 
(2011)63*

150 646 20 256 100 0 No 1.3 0.3

*Dilation of ileal pouch strictures. 
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cess rate (defined as the ability to complete the dilation) 
of 86% and a long-term clinical efficacy rate (defined 
as surgery-free time) of 58% with a mean follow-up of  
33 months (corresponding to 800 patient-years follow-
up) in a systemic review of 13 published studies inclu-
sive of 347 patients with CD undergoing predominantly 
postsurgical endoscopic stricture dilation.13 The only 
predictor of surgery-free survival on multivariate analy-
sis was stricture length. The overall perforation rate was 
1.8% (13/700), with 2 series reporting rates greater than 
10%.56,57 Of note, the studies included in this analysis 
had small sample sizes, with heterogeneous patient 
populations and dilation techniques and different end-
points, thereby making a comprehensive interpretation 
of the data difficult (Table 1 and Table 2). The risk of 
perforation associated with stricture dilation has yet to 
be systemically evaluated.

The contribution of concurrent immunomodulator 
therapy to perforation after stricture dilation is also not 
clear. Raedler and colleagues compared patients undergo-
ing dilation while taking azathioprine and budesonide 
therapy with patients receiving dilation alone.60 The 
authors demonstrated a perforation rate of 10.3%, with 
all of the complications noted to occur at sites of actively 
inflamed strictures. There was no association of increased 
perforation rate with concurrent immunomodulator or 
budesonide use. These findings are similar to those of 
separate studies by Thomas-Gibson and colleagues61 and 
Singh and colleagues,57 which showed that the use of con-
current azathioprine or oral corticosteroids did not affect 
postdilation perforation rates. Outcomes of postperfora-
tion peritonitis in patients on concomitant immunosup-
pressive therapy have yet to be studied.

Perforation in Therapeutic Endoscopy in 
Patients with Ostomy or Ileal Pouches 

Endoscopy is the main tool used in the differential diagno-
sis and treatment of diseases of the neoterminal ileum, neo-
colon, and ileal pouches. For patients with ileal pouches, 
sedated or unsedated endoscopy is usually performed in the 
outpatient setting with a more flexible, smaller-caliber gas-
troscope.62 CD-, nonsteroidal anti-inflammatory drug–, 
or ischemia-related strictures are common in patients 
with ileal pouches. The most common locations of these 
strictures are the anastomotic site, pouch inlet, or site of a 
previous ileostomy. Endoscopic stricture dilation, together 
with concurrent medical therapy (in the setting of CD), 
has been shown to be a safe and effective therapy in the 
prevention of pouch failure in the majority of patients.63 
Similar dilation techniques, as cited above, have been used 
to treat strictures in patients with Brooke ileostomies and 
colostomies. For patients with high-degree, multiple, or 
angulated strictures, wire-guided antegrade dilation with-
out the use of fluoroscopy has previously been described.64 
For refractory fibrosteonic strictures, Doppler ultrasound–
guided, endoscopic needle-knife stricturostomy treatment 
may be attempted.32,65

Endoscopy-associated perforation can occur in patients 
during ileoscopy or pouchoscopy. Our personal experience 
suggests that patients undergoing dilation of multiple, angu-
lated strictures and those with strictures at previous ileostomy 
sites may be at an increased risk for perforation. 

Purported Risk Factors and Proposed 
Mechanisms of Perforation 

Based on findings reported in the literature and our senior 
author’s experience of more than 2000 endoscopic stricture 
dilations in patients with IBD, we propose the possible 
mechanisms of perforation below. Factors associated with 
bowel perforation during endoscopy in patients with IBD 
can be divided into those that are stricture- or disease-
related versus those that are technique- or operator-related. 

Disease- or Stricture-Related Factors
Perforations related to diagnostic colonoscopy in patients 
with and without IBD are often caused by mechanical 
trauma to the bowel wall. This occurs either directly from 
the tip or shaft of the endoscope or from barotrauma result-
ing from excessive air insufflation. The risk of barotrauma 
can be especially pronounced in patients who have a long 
and tortuous colon, have extensive diverticulosis with or 
without diverticulitis, undergo emergent bedside endos-
copy, undergo an endoscopy with a prolonged procedure 
time, have acute ischemic colitis, have a stenotic lumen due 
to obstruction, have an incompetent or deformed ileocecal 

Table 2. Risk Factors for Perforation in Endoscopic 
Dilation of Strictures in Inflammatory Bowel Disease

Study Reported Risk Factors

Couckuyt (1995)56 Ileosigmoidal/ileorectal stric-
tures, balloon size, anesthesia

Thomas-Gibson (2003)61 De novo strictures

Nomura (2006)77 Balloon size, de novo strictures

Singh (2005)57 Inflamed area, angulation, 
multiple dilations, passage of 
endoscope immediately after 
dilation

Ferlitsch (2006)78 Fistulae, passage of endoscope 
immediately after dilation

Foster (2008)18 Complex anastomotic strictures

Stienecker (2009)81 Multiple dilations

Shen (2011)63* Multiple dilations, angulation
*Dilation of ileal pouch strictures.
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valve, and receive poor bowel preparation with excessive 
air insufflation. In these cases, a large amount of air can 
become trapped in an isolated portion of the bowel, leading 
to increased intraluminal pressure. The thin-walled cecum 
is particularly vulnerable to excessive air insufflation. Exces-
sive looping can result in direct mechanical trauma to the 
colonic wall from the shaft of the endoscope.44 Age-medi-
ated degenerative changes in the myenteric plexus demon-
strated by abnormal-appearing ganglia, a decrease in neuro-
nal density, and an increase in the fibrous component of the 
neuron are hypothesized to lead to a decreased frequency of 
colonic contractions. This alters the elastic properties of the 
colon and makes it increasingly susceptible to the mechani-
cal forces applied to the colonic wall during endoscopy.66,67 
Female patients are thought to be more susceptible to these 
mechanical forces, as they have greater colonic length in 
spite of smaller stature, with a more rounded, deeper pelvis. 
These anatomic factors predispose women to more frequent 
sigmoid looping during endoscope advancement.10,68

In patients with IBD, the following disease-specific 
factors can contribute to an increased risk of perforation 
during a diagnostic colonoscopy, based on limited literature 
and our own experience: history of multiple abdominal and 
pelvic surgeries; previous pelvic radiation; concurrent use 
of narcotic, corticosteroid, immunomodulator, or anti-
TNF medications; the presence of de novo or anastomotic 
colonic strictures or ileocolonic anastomotic strictures; and 
severe bowel inflammation.53

In therapeutic colonoscopy in patients who do not 
have IBD, polypectomy is the most common procedural 
intervention. With regard to electrocautery, the vast 
majority of polyps are removed with either hot biopsy 
forceps or thermal snares. Hot biopsy forceps combined 

with pure coagulation current produce deeper tissue 
injury and higher rates of transmural damage in animal 
models compared with snares, bipolar electrocautery, or 
pure cut current.69,70 Monopolar hot biopsy forceps have 
been implicated in perforations of the right colon due 
to the thinner muscular wall. No greater advantage was 
seen between blended and pure coagulation current in a 
study that compared 1486 colonic snare polypectomies in 
patients who did not have IBD, although the finding was 
most likely related to the fact that there was a small overall 
incidence of perforations in the study population.71

When considering therapeutic colonoscopic inter-
vention (mainly stricture dilation) in patients with IBD, 
the endoscopist should keep the following stricture- or 
disease-related factors in mind, as they may be associated 
with a higher risk of perforation and need for special 
precautions: the presence of multiple strictures; angulated 
single or multiple strictures; long (>2 cm) strictures; asym-
metric anastomotic strictures (particularly stapled anas-
tomosis); strictures associated with superimposed ulcers, 
fistulae, abscesses, or active inflammation; and ileocolonic 
anastomotic strictures or de novo colonic strictures.

Technique- or Operator-Related Factors
Diagnostic and therapeutic colonoscopy in patients with 
IBD can be technically demanding. No doubt, the risk 
of perforation is lower in experienced hands. The risk of 
perforation is higher and results in poorer outcomes in the 
following situations: if the operator lacks proper training in 
therapeutic endoscopy; the endoscopist rushes to complete 
the procedure; there is poor procedural coordination with the 
endoscopy nurses; there is excessive air insufflation and endo-
scopic looping; there is a lack of well-defined bowel anatomy 

Figure 1. The ulcerated sinus at the stump of the ileocolonic anastomosis (green arrows) shown in A and B can easily be mistaken 
for an ulcerated anastomotic stricture. The true anastomosis is identified by the yellow arrows. 

A B
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or landmarks prior to the procedure, especially in patients 
with multiple strictures (Figure 1) or in patients with altered 
bowel anatomy; the TTS balloon is insufflated too rapidly; 
improper instruments or supplies are used; and there is a lack 
of immediate surgical support in the case of a perforation.

Proposed Approach of Endoscopic Therapy to 
Inflammatory Bowel Disease–Related Strictures 

Based on the available published data as well as our own 
vast experience, we propose the following suggestions to 
minimize the risk of colonoscopic perforation:
•	 Ensure an excellent bowel preparation, especially for 

patients undergoing therapeutic colonoscopy. The endos-
copist should not be reluctant to reschedule the procedure 
if the bowel preparation is deemed to be suboptimal.

•	 Delineate the bowel anatomy as well as the location, 
length, and number of strictures present. Previous 
endoscopic and operative reports should be reviewed in 
addition to abdominal imaging. (Computed tomograpy 
and magnetic resonance imaging enterography are the 
preferred modalities.)

•	 Use minimal air insufflation and maintain a straight 
endoscope position.

•	 Use wire-guided TTS balloon dilation. Although the dila-
tion of most IBD-related strictures requires large (18–20 
mm) balloons, extreme caution should be used for asym-
metric or stapled anastomotic strictures. For asymmetric 
or stapled anastomotic strictures, a smaller (12–15 mm) 
balloon should be used for the initial dilation. If the stric-
ture is readily traversed with a pediatric colonoscope, an 
attempt should be made to perform the balloon dilation in 

Figure 2. A: A fibrotic anastomotic stricture after colonoscopic balloon dilation. B: Balloon dilation. C: Immediate detection of a 
perforation at the dilation. D: Deployment of endoclips at the perforated site. 

A
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B
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a retrograde fashion by passing the colonoscope through 
the stricture and working backward so that the middle of 
the balloon is centered at the stricture. We believe that ret-
rograde balloon dilation is safer than “blind” anterograde 
dilation. For tight strictures that cannot be traversed with a 
pediatric colonoscope, a wire-balloon exchange technique 
with a TTS balloon over a guidewire may be used for 
anterograde dilation. One should always consider using 
fluoroscopic guidance if available. The endoscopist should 
attempt to place the middle of the balloon at the narrowest 
point of the stricture.

•	 Gentle, slow TTS balloon insufflation resulting in oblit-
eration of the “waist” (if performed under fluoroscopic 
guidance) should be performed for 5 to 10 seconds.

•	 Dedicated endoscopy nurses with experience in thera-
peutic colonoscopy should be involved. The coordination 
between dedicated endoscopy nurses and an experienced 
endoscopist is imperative for a safe and effective procedure.

•	 Avoid the immediate passage of the endoscope imme-
diately after dilation.

•	 Immediate posttreatment assessment: some dilation-
associated perforations can be recognized and managed 
during the endoscopic session. The perforation site can 
be therapeutically intervened upon with deployment of 
endoscopic clips (Figure 2).

•	 Damage control: if perforation is suspected, abdominal 
imaging (radiography or computed tomography based 
on institutional availability) should be performed.

We, therefore, propose an algorithm for the manage-
ment of IBD-associated strictures (Figure 3).

Conclusions

Colonoscopy has been shown to be a safe and effective 
method of diagnosing and treating complications associ-
ated with IBD. Although the current data demonstrate 
that the overall risk of perforation in this patient popu-
lation remains low, the significant morbidity associated 
with this complication, coupled with the increased risk of 
perforation, demands that higher-risk patients be identi-
fied and endoscopists understand the relative indications 
and contraindications of these procedures. In the general 
population, patient-specific risk factors for perforation 
include advanced age, female sex, presence of multiple 
medical comorbidities, diverticulosis, and bowel obstruc-
tion. In addition, endoscopist experience has been shown 
to have a direct influence on perforation rates. While 
these factors may not all be applicable to patients with 
IBD, they do require consideration. IBD-specific per-
foration risk factors for diagnostic colonoscopy include 

IBD-Related Strictures
Constant luminal narrowing/

prestenotic dilation/clinical obstructive symptoms
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Primary/Secondary
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Strictures <2 cm,
single, multiple

straight
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immunosuppression/abscess
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Figure 3. A proposed algorithm for the endoscopic management of inflammatory bowel disease (IBD)-related strictures.  
CTE, computed tomography enterography; MRE, magnetic resonance enterography; SBS, small bowel series. 
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active inflammation, concurrent corticosteroid use, older 
age, female sex, and performance of endoscopic dilation. 
Finally, with the advancement of TTS balloon dilation 
techniques for CD and reservoir-related strictures, cau-
tion should be used in the following settings: performance 
of dilation in patients with severe colitis; multiple, long, 
and/or angulated strictures; asymmetric, stapled anasto-
motic strictures; a torturous or poorly prepared colon; 
extensive abdominal or pelvic adhesions; incisional or 
ventral hernias; significant comorbidities; and multiple 
immunosuppressive agent use. 
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