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Abbreviations

CRC Colorectal cancer
CD Crohn’s disease
DCE Dye spray chromoendoscopy
EBD Endoscopic balloon dilation
HDWLE High-definition white light endoscopy
IBD Inflammatory bowel disease
PSC Primary sclerosing cholangitis
RCT Randomized controlled trial
SDWLE Standard-definition white light endoscopy
UC Ulcerative colitis
VCE Virtual chromoendoscopy
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 Introduction

Inflammatory bowel diseases (IBD), comprised of ulcerative 
colitis (UC) and Crohn’s disease (CD), are chronic immune- 
mediated inflammatory diseases of the gastrointestinal tract 
leading to significant morbidity in affected patients. More 
than two million North Americans are estimated to have 
IBD, with worldwide incidence rates increasing significantly 
over the last few years [1]. Endoscopy plays a crucial role in 
the diagnosis and management of inflammatory bowel dis-
eases [2]. In addition to its well-established role in the diag-
nosis of IBD, endoscopy has been shown to be fundamental 
during follow-up through monitoring of response to therapy 
and assessment of mucosal healing, which has been associ-
ated with improved long-term outcomes [3]. However, despite 
advances in medical and surgical treatments, many patients 
with IBD go on to develop disease complications such as 
strictures, penetrating disease or malignancy, highlighting the 
need for additional therapeutic options. In recent years, the 
role of endoscopy has therefore expanded to add a variety of 
non-invasive techniques to our therapeutic armamentarium 
in IBD. In the following chapter we will discuss the different 
types of endoscopic techniques used in the treatment of IBD, 
with a focus on the management of stricturing complications 
and dysplasia.

 Endoscopic Management of Strictures

About 20% of patients with Crohn’s disease have a stricture 
at the time of diagnosis, and up to half of patients may 
develop strictures over the course of their disease [4]. 
Strictures most commonly occur in the small bowel, but can 
be found anywhere throughout the gastrointestinal tract, 
including the colon [5]. In patients with UC, colonic stric-
tures are usually managed surgically given the risk of under-
lying malignancy. In Crohn’s disease, strictures in the colon 
are associated with an increased risk of malignancy and 
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surgery is therefore considered earlier in the management 
algorithm, particularly in the setting of medically refractory 
disease [6, 7].

Several modalities are available for the management of 
small bowel CD strictures, including medical therapy, endo-
scopic techniques, and surgery. A multidisciplinary team 
approach to discussing these patients is therefore important 
in order to help decision-making and optimize outcomes [8].

 Endoscopic Balloon Dilation

Although multiple endoscopic modalities have been described 
in the treatment of strictures, endoscopic balloon dilation 
(EBD) remains the cornerstone of endoscopic stricture man-
agement [5]. In a large meta-analysis including individual 
patient level data, EBD was found to have a clinical efficacy 
rate of 80.8% with an immediate technical success rate of up 
to 89.1% [9]. EBD can be used in both naïve and anastomotic 
strictures and is an option for straight and short (<5 cm) stric-
tures that can be reached endoscopically. There should not be 
an associated abscess, internal fistula, or suspected malig-
nancy [5].

Stricture biopsies are recommended prior to dilation in 
order to rule out cancer, although this is rare in the small 
bowel [10]. EBD is performed with the use of a through-the- 
scope balloon and can be done in the setting of both standard 
endoscopy and balloon-assisted enteroscopy [11]. 
Complications associated with EBD can occur in up to 4% of 
patients and include infection, perforation, bleeding, or/and 
hospitalization [9].

 Stricturotomy

Stricturotomy using a needle-knife has been described in the 
management of anal and small bowel strictures [2]. In a 
cohort of 85 patients, needle-knife stricturotomy led to pas-
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sage of the scope in all patients immediately after treatment 
[12]. However, 60.6% of patients required additional endo-
scopic stricture therapy (dilation or stricturotomy) during 
follow-up. Although stricturotomy appears promising, addi-
tional efficacy and safety data are needed to better under-
stand long-term outcomes.

 Stent Placement

Stents have been used in the management of CD-associated 
strictures [2, 13]. However, stent placement can be compli-
cated by perforation or stent migration and is consequently 
not recommended in the routine treatment of strictures, 
pending further data on its efficacy and safety in this setting. 
Emerging data on removable temporary or biodegradable 
stents are promising [2].

 Intralesional Injection

Injection of corticosteroids or infliximab into a stricture has 
been described but has shown controversial data. In a recent 
systematic review, intralesional injection was not found to be 
beneficial and is therefore not recommended [14].

 Dysplasia Diagnosis and Management

Endoscopy plays a crucial role in the evaluation and manage-
ment of IBD-associated dysplasia.

The incidence of colorectal neoplasia in patients with IBD 
is estimated to be 60% higher than in the general population 
and increases over the disease course [15]. The risk of 
colorectal cancer (CRC) is estimated at 2%, 8%, and 18% at 
10, 20, and 30 years of disease, respectively [16].
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Strong
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• Extensive disease 

Moderate
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• Low-grade dysplasia
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• UC compared to CD
• Post-inflammatory polyps
• Family history of colon 

cancer
• Stricture 

Weak
evidence

• Aneuploidy
• Male sex
• Any dysplasia
• Colon segment resection
• Age
• Histologic inflammation

Risk factors
for IBD-

associated
dysplasia

Figure 13.1 Risk factors for IBD-associated neoplasia [17]; CD 
Crohn’s disease, PSC primary sclerosing cholangitis, UC ulcerative 
colitis

In addition to disease duration, several other factors are 
associated with an increased risk of IBD-associated neoplasia 
[17] and are listed in Fig. 13.1.

Society guidelines recommend initiating colorectal neo-
plasia surveillance 8 years after diagnosis in patients with UC 
with extent greater than the rectum and in CD patients with 
at least 30% of colon involvement [18, 19]. Surveillance in 
patients with concurrent primary sclerosing cholangitis (PSC) 
should be performed at the time of PSC diagnosis and annu-
ally thereafter [18].

 Diagnosing IBD-Associated Dysplasia

Different modalities and techniques are available for CRC 
surveillance and are summarized in Table  13.1. In order to 
optimize dysplasia detection, a good bowel preparation and 
minimal mucosal inflammation on endoscopy are important, 
regardless of the modality used for surveillance [20].
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Dye spray chromoendoscopy (DCE) involves the applica-
tion of dye (generally methylene blue or indigo carmine) 
during colonoscopy to enhance visualization of the mucosa 
and improve dysplasia detection [21]. On the other hand, 
virtual chromoendoscopy (VCE) uses image-enhancement 
technology to improve mucosal visualization Fig. 13.2. White 
light endoscopy is used as well, supplemented with 4- quadrant 
biopsies every 10 cm in order to sample for possible invisible 
dysplasia particularly in the setting of standard-definition 
endoscopy [22].

Although both high-definition white light endoscopy 
(HDWLE) and chromoendoscopy have been shown to be 
superior to standard-definition white light endoscopy 
(SDWLE) in the diagnosis of dysplasia [20], it is still unclear 
how HDWLE compares to chromoendoscopy. Although the 
SCENIC consensus statements recommended dye spray 

Diagnostic techniques
White-light endoscopy
- supplemented by segmental random biopsies

if standard-definition endoscopy is used

Virtual chromoendoscopy (eg: NBI, FICE, I-scan)
Dye-spray chromoendoscopy
Biopsies
- Targeted biopsies
- Random biopsies (4 quadrant every 10cm)
Therapeutic techniques
EMR
ESD
Hybrid ESD

Table 13.1 Endoscopic techniques used for evaluation and manage-
ment of IBD-associated dysplasia

NBI narrow band imaging, FICE flexible spectral imaging color 
enhancement
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a b

c d

Figure 13.2 Virtual chromoendoscopy in a patient with Crohn’s 
disease undergoing colon cancer surveillance. (a), colon mucosa 
visualized using high-definition white light; (b), colon mucosa visual-
ized using narrow-band imaging; (c), polyp visualized using high-
definition white light; (d), polyp visualized using narrow-band 
imaging. Courtesy Dr. Ammar Kheir

chromoendoscopy over white light endoscopy (particularly if 
only standard-definition endoscopy is available) in 2015 [22], 
several practice-changing studies have been published since. 
Meta-analyses of prior observational studies indeed show a 
superiority of chromoendoscopy in the detection of dysplasia 
over SDWLE and HDWLE, but this does not hold true for 
HDWLE in randomized controlled trials (RCTs) [23]. In two 
recent RCTs, VCE [24] and HDWLE [24, 25] were not infe-
rior to dye spray chromoendoscopy.

Current ACG guidelines recommend dye spray chromoen-
doscopy, particularly if standard-definition endoscopy is used. 
In the setting of high-definition endoscopy, either DCE or 
VCE with narrow-band imaging (NBI) can be used.
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Our approach to dysplasia screening is however likely to 
evolve over the next few years as we gather additional data 
on the current techniques and as more modalities possibly 
become available, such as artificial intelligence-based detec-
tion methods [26].

 Endoscopic Management of IBD-Associated 
Dysplasia

The first step in managing IBD-associated dysplasia is deter-
mining whether it is resectable endoscopically. According to 
the SCENIC consensus statements, an endoscopically resect-
able lesion should have the following features: (1) distinct 
margins (2) complete removal on visual inspection after 
resection (3) complete removal on histology (4) dysplasia- 
free biopsies from the adjacent mucosa [22]. There should not 
be concurrent multifocal or high-grade dysplasia. Resection 
of these lesions should be undertaken by endoscopists skilled 
to perform such techniques.

Several techniques can be used and are summarized in 
Table 13.1. Endoscopic mucosal resection (EMR) is the most 
common method and generally involves the use of lifting the 
lesion. However, for lesions larger than 2 cm, piecemeal resec-
tion is required. Lifting can also be challenging in the setting of 
submucosal fibrosis. Endoscopic submucosal dissection can 
allow the lesion to be resected en bloc and  circumvents the 
need for lifting. However, ESD is not easily accessible and 
many centers may lack the adequate expertise [21]. Hybrid 
ESD has also been described, in which a lesion is resected 
using a snare after limited submucosal dissection [21].

Tattooing the lesion after resection is recommended in 
addition to sampling the mucosa adjacent to the resected 
lesion for dysplasia [22].

However, it is important to emphasize that patients with 
IBD-associated dysplasia should ideally be discussed in a 
multidisciplinary team approach to discuss endoscopic or 
surgical options in order to determine the optimal manage-
ment [27].
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 Other Therapeutic Endoscopic Procedures

In addition to its important role in strictures and dysplasia 
management, endoscopy has also been used in the treatment 
of fistulas, post-operative complications or in the manage-
ment of complex pouch disorders.

 Management of IBD Post-Operative 
Complications

Endoscopic treatment of various post-operative acute and 
chronic complications such as anastomotic strictures, leaks, or 
sinuses has been described [2]. Several techniques have been 
reported in the endoscopic management of anastomotic 
leaks, including clips, suturing, or stent placement [2]. In addi-
tion, several endoscopic modalities have been used in the 
management of J-pouch complications, such as closure of “tip 
of the J” leaks using over-the-scope clips in a case series of 12 
patients [28]. In addition, endoscopic management of chronic 
presacral sinuses using needle-knife sinusotomy has been 
described [29, 30].

 Fistulas

Endoscopy has been used in the treatment of fistulas. In a 
case series of 29 patients with fistulas in a variety of locations 
(including perianal, pouch-pouch, and entero-enteric fistu-
las), successful endoscopic fistulotomy using a needle-knife 
was reported in 89.6% of patients [31]. Endoscopic closure of 
fistulas has also been described using over-the-scope clips 
[32]. Although promising, further safety and long-term effi-
cacy data are needed before these techniques can be used in 
routine clinical practice.
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 Conclusion

In recent years, the role of endoscopy has expanded to 
include a variety of non-invasive techniques to address gaps 
in IBD care. In addition to its important function in the man-
agement of strictures and dysplasia, recent advances in 
endoscopy have allowed alternative options in the manage-
ment of disease or surgical complications such as fistulas, 
leaks, and sinuses. As endoscopic technologies continue to 
develop, such as through additional and artificial intelligence- 
based detection methods, IBD care is likely to evolve, with 
endoscopy gradually filling important gaps in IBD 
management.DisclosureFR is a consultant to or on the advi-
sory board of Adnovate, Agomab, Allergan, AbbVie, Arena, 
Boehringer-Ingelheim, Celgene/BMS, CDISC, Cowen, 
Galmed, Genentech, Gilead, Gossamer, Guidepoint, 
Helmsley, Index Pharma, Jannsen, Koutif, Mestag, Metacrine, 
Morphic, Organovo, Origo, Pfizer, Pliant, Prometheus 
Biosciences, Receptos, RedX, Roche, Samsung, Surmodics, 
Surrozen, Takeda, Techlab, Theravance, Thetis, UCB, Ysios, 
89Bio.
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