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Abstract
Endoscopy plays a key role in the diagnosis and treat-
ment of patients with inflammatory bowel disease (IBD). 
Colonoscopy has been traditionally used in the diagnosis 
of IBD and helps in determination of an important end 
point in patient management, “mucosal healing”. How-
ever, the involvement of an advanced endoscopist has 
expanded with innovations in therapeutic and newer 
imaging techniques. Endoscopists are increasingly being 
involved in the management of anastomotic and small 
bowel strictures in these patients. The advent of balloon 
enteroscopy has helped us access areas not deemed 
possible in the past for dilations. An advanced endosco-
pist also plays an integral part in managing ileal pouch-
anal anastomosis complications including management 
of pouch strictures and sinuses. The use of rectal en-
doscopic ultrasound has been expanded for imaging of 
perianal fistulae in patients with Crohn’s disease and 
appears much more sensitive than magnetic resonance 
imaging and exam under anesthesia. Advanced endos-
copists also play an integral part in detection of dyspla-

sia by employing advanced imaging techniques. In fact 
the paradigm for neoplasia surveillance in IBD is rapidly 
evolving with advancements in endoscopic imaging 
technology with pancolonic chromoendoscopy becom-
ing the main imaging modality for neoplasia surveil-
lance in IBD patients in most institutions. Advanced 
endoscopists are also called upon to diagnose primary 
sclerosing cholangitis (PSC) and also offer options for 
endoscopic management of strictures through endo-
scopic retrograde cholangiopancreatography (ERCP). 
In addition, PSC patients are at increased risk of 
developing cholangiocarcinoma with a 20% lifetime 
risk. Brush cytology obtained during ERCP and use of 
fluorescence in situ hybridization which assesses the 
presence of chromosomal aneuploidy (abnormality in 
chromosome number) are established initial diagnostic 
techniques in the investigation of patients with biliary 
strictures. Thus advanced endoscopists play an inte-
gral part in the management of IBD patients and our 
article aims to summarize the current evidence which 
supports this role and calls for developing and training 
a new breed of interventionalists who specialize in the 
management of IBD patients and complications spe-
cific to those patients.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Endoscopy plays a key role in the diagnosis 
and treatment of patients with inflammatory bowel dis-
ease. The involvement of an advanced endoscopist has 
expanded with innovations in designs of endoscopes 
and newer imaging techniques. Our article aims to 
summarize the current evidence which supports the 
role of an advanced endoscopist in the management 
of colonic and ileal pouch strictures, biliary strictures in 
patients with primary sclerosing cholangitis, endoscopic 
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diagnosis of colonic fistulae and surveillance of colon 
neoplasia and cholangiocarcinoma. 
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INTRODUCTION
Crohn’s disease (CD) and ulcerative colitis (UC) are a 
group of  inflammatory bowel diseases (IBD) that have 
environmental, immunological and bacterial etiologies. 
The role of  an endoscopist has been well defined in the 
initial diagnosis of  these disorders, assessment of  dis-
ease severity and differentiation between the two disease 
processes. Previous studies have reported that in 80% of  
CD patients, at last one surgical resection will be required 
within 10 years of  CD diagnosis[1,2]. Although surgical 
treatment is effective for CD strictures, there is invari-
ably a high risk of  recurrence of  CD which may result 
in repeat surgery in up to 34% of  patients[1,3]. Repeated 
surgery can result in complications related to short bowel 
syndrome, requirement for total parenteral nutrition and 
its attendant complications. The advent of  endoscopy 
in the management of  complicated CD strictures has 
changed the approach to the management of  anastomot-
ic and small bowel strictures in these patients. The advent 
of  balloon enteroscopy has helped us access areas not 
deemed possible in the past for dilations. An advanced 
endoscopist also plays an integral part in managing ileal 
pouch-anal anastomosis (IPAA) complications including 
management of  pouch strictures and sinuses. Colorectal 
cancer (CRC) is a serious potential complication of  IBD. 
Advanced endoscopists play an important role in detec-
tion of  dysplasia by employing advanced imaging tech-
niques to identify early and subtle neoplastic lesions[4].

In addition, primary sclerosing cholangitis (PSC) a 
chronic, cholestatic disorder is seen in 2.4%-7.5% of  pa-
tients with UC[5] and about 3.4% of  patients with CD[6]. 
Advanced endoscopists are called upon to diagnose PSC 
and also offer options for endoscopic management of  
strictures through endoscopic retrograde cholangiopan-
creatography (ERCP). In addition, PSC patients are at 
increased risk of  developing cholangiocarcinoma (CCA) 
with a 20% lifetime risk[7,8]. Brush cytology obtained dur-
ing ERCP and use of  fluorescence in situ hybridization 
(FISH) which assesses the presence of  abnormality in 
chromosome number are established initial diagnostic 
techniques in the investigation of  patients with biliary 
strictures[9]. The aim of  our review is to highlight the cur-
rent evidence which supports the role of  an advanced en-
doscopist in the management of  IBD and complications 
specific to them.

 For the purpose of  this article, we will discuss the 
role of  an advanced endoscopist under various sections. 

Figure 1 illustrates the various roles of  an advanced en-
doscopist in managing inflammatory bowel disease pa-
tient.

Inflammatory bowel strictures
The Vienna Classification describes three distinct groups 
of  CD: inflammatory, stricturing and penetrating. It also 
demonstrated an association between location and dis-
ease behavior. Stricturing disease is predominant in the 
terminal ileum and ileocolonic locations[10]. Subsequent 
studies using this classification have confirmed that most 
patients over the course of  time will develop a penetrat-
ing or stricturing complication with stricture formation 
being the second most common and that this change 
is governed by location of  disease[11,12]. Data from the 
TREAT (the Crohn’s therapy, resource, evaluation, and 
assessment tool) registry suggested factors associated 
with stricture formation. These were CD severity at the 
time of  event onset (HR = 2.35, 95%CI: 1.35-4.09); CD 
duration (HR = 1.02, 95%CI: 1.00-1.04); ileal disease (HR 
= 1.56, 95%CI: 1.04-2.36); and new corticosteroid use 
(HR = 2.85, 95%CI: 1.23-6.57)[13]. 

Strictures in CD can occur de novo, at sites of  bowel 
anastomosis or in the ileal pouch. Strictures are believed 
to be either inflammatory or fibrotic[13]. Inflammatory 
strictures have the option of  being treated by medical 
therapy. Even then, when these patients are followed, 
64% of  these patients require surgery. CD patients with 
ileocolonic disease do worse with medical therapy (P = 
0.026) and may require surgery sooner than patients with 
ileal disease (P = 0.023)[14]. The fibrotic strictures are 
largely treated surgically with either intestinal resection or 
strictureplasty[15]. Although the latter has the advantage of  
preserving bowel length, it has still been associated with a 
significant operative recurrence rate of  34% during a me-
dian follow up period of  7.5 years[16]. These results seem 
comparable to those from other review studies[17,18], one 
of  them a meta-analysis[17], in which surgical recurrence 
rates have been cited as 24% (median surgical rate at 46 
mo) and 23%. Younger patients tend to run an aggressive 
course with a shorter duration to reoperation[16]. More-
over, an 82% rate of  second operation has been reported 
with upto 33% patients requiring more than 2 surgeries 
leading to risk of  developing short bowel syndrome[19]. 
This means that avoidance of  repeated surgeries is an 
important factor in considering alternative therapies. En-
doscopic balloon dilation has been one such treatment 
alternative. Additionally, endoscopic balloon dilatation 
could be considered an adjunct to surgery given that it 
has been shown to add at least 50% efficacy to the initial 
surgery by prolonging the surgery free period. This was 
deduced after comparing interval of  6 years from surgery 
to first endoscopic dilation with the post dilatation sur-
gery free period of  3 years[20]. It also has the advantages 
of  reduced invasiveness and bowel preservation. 

Endoscopic balloon dilation
There have been several studies aimed at reporting the 
clinical efficacy, technical feasibility and short and long 
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term results of  endoscopic balloon dilatation. Almost all 
studies have used resolution of  symptoms and/or surgery 
free period as outcomes. A systemic review summarized 
the results of  important studies[20]. Most studies included 
had less than 60 patients. Most of  them included post-
surgical strictures. The meta-analysis clearly highlighted 
the drawbacks with making clear conclusions from the 
literature because of  varying caliber of  endoscopic bal-
loons used for dilation from 18 to 25 mm, different ap-
proaches that were used, number of  dilatations in the 
same endoscopic sessions and heterogeneity concerning 
the duration of  each single dilatation[20]. Overall, technical 
success was achieved in 86% patients. The complication 
rates were < 5% in all studies barring two which reported 
a higher complication rate[21,22]. The reasons for this have 
been unclear, aggressive dilatation in one of  them[21] may 
have been a contributing factor. The only factor that sig-
nificantly affected dilatation efficacy and surgery-free fol-
low up was length of  stricture. Naïve vs postsurgical, ste-
roid injection, active vs inactive CD were all deemed to be 
non significant[20]. Importantly, endoscopic dilatation was 
successful in avoiding surgery at the end of  the follow-up 
in 112 of  the total 347 (67%) patients that were included 
in this review[20]. If  the patients who had failed for techni-
cal reasons were excluded, the success rate measured by 
avoidance of  surgery was up to 78%[20]. 

Subsequent to the meta-analysis, more studies have 

been published on the efficacy of  endoscopic dilation 
and have shown similar short (51%-89%) and long 
(52%-89%) term success[23-28]. Most strictures included 
in these studies have been anastomotic with the excep-
tion of  the Mueller et al[26] study, in which 69% had de novo 
strictures. The study by Gustavsson et al[27] is the largest 
study to date, including a total of  178 patients, and the 
one with the longest follow-up period (median 12 years). 
Most patients had either ileal or ileocolonic disease, and 
approximately 40% had stricturing disease at presenta-
tion. Most of  the patients (80%) had anastomotic stric-
tures. There was no difference in efficacy based on the 
etiology of  their strictures whether anastomotic or de 
novo. Bowel perforation occurred in 1.4% of  patients and 
use of  25 mm balloon was associated with a 9.3% com-
plication rate, as compared to 3.5% for the other sizes (P 
< 0.01).

Another prospective single center study from Germa-
ny of  55 patients, with 74 symptomatic strictures report-
ed their efficacy[26]. Majority of  patients in this study (69%) 
had de novo strictures. There was a 95% initial success rate, 
and 76% patients never required repeat treatment over 
the period of  follow-up. 24% patients did eventually re-
ceive surgery over the follow-up period. Stricture length 
was the main factor that predicted the need for surgery. 
Interestingly, stricture location at ileocecal valve and stric-
ture associated with fistula were significant predictors of  
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ported a similar incidence (11.2%) of  stricture formation 
but a much higher (12%) rate of  surgery to salvage pouch 
function. Dilatation of  non fibrotic strictures was more 
successful than fibrotic strictures (P = 0.0001)[41]. A more 
recent study in which a cumulative of  646 strictures were 
dilated reported that 87.3% patients over a median fol-
low up of  9.6 years were able to retain their pouches. It 
concurred that endoscopic dilatation of  pouch strictures 
is efficacious and safe with a low rate of  complications 
when attempted by an experienced endoscopist[42]. 

Pouch sinus is typically a late presentation of  an initial 
anastomotic leak. The most common location of  a pouch 
sinus is the pouch-anal anastomotic site at the presacral 
space. Presenting symptoms include perianal pain, pelvic 
pressure/discomfort and/or evidence of  pelvic sepsis or 
pouchitis, CD of  the pouch, or refractory cuffitis; others 
may be asymptomatic. Sinus opening and sinus tract can 
be detected by a combined application of  pouchoscopy, 
contrast pouchogram, examination under anesthesia and 
pelvic magnetic resonance imaging (MRI). Treatment 
usually includes incision and drainage of  the chronically 
infected superficial sinuses[43]. Fibrin glue injection of  the 
sinus may be attempted[44]. Patients with a long sinus track 
who fail to heal are suitable for redo pouch.

An alternative strategy that has only recently been 
introduced and studied at our institution is endoscopic 
needle knife therapy for pouch sinuses. A total of  65 pa-
tients with pouch sinuses were treated with needle-knife 
therapy of  which 84.6% achieved a complete or partial 
response. Duration from colectomy to needle knife treat-
ment and complex nature of  sinuses were inversely pro-
portional to healing of  sinuses[45]. 

Endoscopic ultrasonography in the evaluation of CD 
fistulae
Approximately, 25% of  all patients with CD develop a 
perianal fistula, with fistulae more frequent in patients 
with involvement of  the rectum[46,47]. Identification of  
fistulae is difficult with digital rectal examination alone or 
even with exam under anesthesia (EUA) because perianal 
disease is associated with induration and scarring. Endo-
scopic ultrasonography (EUS) has been used in this set-
ting to help in the evaluation of  CD fistulae.

Rectal EUS is performed by introducing a radial 
probe into the distal rectum and anal canal while the pa-
tient is in the left lateral position[48]. On EUS, the fistulae 
in the setting of  CD appear as hypoechoic structures, but 
the presence of  air or gas in the fistula tract may make 
the tract internally hyperechoic[48]. An abscess in the set-
ting of  CD fistulae can also be visualized as an anechoic 
or hypoechoic mass in the perianal region[48]. Some inves-
tigators have used hydrogen peroxide injection into the 
cutaneous fistula site to enhance visualization as it creates 
bubbles that appear hyperechoic and thus make the fis-
tula easier to identify. 

The accuracy of  rectal EUS in the evaluation of  
perianal disease has been demonstrated in 3 prospective, 
blinded studies[49-51]. One of  these studies compared EUS 
to computerized tomography (CT) in 25 patients with 

a negative outcome[28]. Smoking has been reported to be a 
significant patient variable that negatively affects surgery 
free period[29,30] and doubles the risk of  recurrent stricture 
formation requiring a new dilatation after the first one (P 
= 0.022)[31].

Given the high rate of  stricture recurrence after dila-
tion, intralesional injection of  medications after dilation 
has been studied. A pilot study comparing intralesional 
steroid injection after balloon dilatation vs placebo did 
not find a reduction in time to redilatation[32]. This is in 
contrast to a pediatric study of  29 patients that reported 
a significant trend of  patients who did not receive intral-
esional steroids towards redilation and surgery[33]. Effect 
of  intralesional injection of  infliximab has been studied 
in small number of  patients but consensus is lacking. 
Thienpont et al[34] reported no significant effect of  ac-
tive disease at the time of  dilatation or systemic medical 
therapy afterwards on redilatation or surgery. Thus, there 
is no clear evidence at this time to support the role of  
intralesional injection of  medications following dilation.

We routinely perform endoscopic dilation with a 
16-, 17-, and 18-mm through the scope (TTS) balloon 
(Boston Scientific, Inc, Boston, MA) or a 18-, 19-, and 
20-mm TTS balloon with guidewire assistance. If  pos-
sible, retrograde dilation with passage of  the endoscope 
beyond the stricture and introduction of  the balloon and 
pulling the endoscope backward and dilating the stric-
ture is preferred.

Endoscopic balloon dilation with stenting
Metal stents have been reported as an effective alternative 
to surgery for the palliation of  patients with colorectal 
neoplastic obstruction. Data regarding their use in treat-
ing benign naïve or postsurgical strictures in CD is lim-
ited and controversial. Recent studies that have used self  
expanding metallic[35,36] and biodegradable[37-39] stents have 
reported a high incidence of  migration[37,39]. On the other 
hand clinical success has ranged from 45% to 80%. The 
majority of  stents in these studies were placed in postsur-
gical strictures. 

Overall, efficacy of  endoscopic dilatation in the 
treatment of  small and large bowel strictures is promis-
ing with an acceptable rate of  complications. Length of  
stricture and location of  stricture are important consid-
erations. We have not employed stenting in the manage-
ment of  IBD related strictures. We prefer the use of  
needle-knife for strictures which are refractory to balloon 
dilation for management. 

Strictures in IPAA
The role of  an advanced endoscopist in managing IPAA 
complications mainly caters to strictures and sinuses. 
IPAA strictures can occur at the pouch inlet, outlet, af-
ferent limb or pouch body. An 11-year-experience with 
1005 patients after restorative proctocolectomy and IPAA 
reported stricture formation in 14% of  patients of  which 
the majority (97.9%) were successfully treated with digital 
or bougie dilatation and only 2.1% required surgery[40]. 
Another large retrospective study with 1884 patient re-
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suspected perianal CD[49]. Confirmation of  fistulae was 
done at the time of  surgery. EUS was found to be more 
accurate than CT in the evaluation of  perianal fistulae 
(82% vs 24%)[49]. In another study, rectal EUS was com-
pared with pelvic MRI and EUA in 22 patients with CD 
and perianal fistulae. Rectal EUS was found to be the 
most sensitive modality for imaging (82%) when com-
pared with pelvic MRI (50%)[50]. Rectal EUS in this study 
was performed with only a 7-MHz linear scanning probe. 
Another study comparing EUS to MRI found both to be 
equally accurate in the assessment of  CD perianal fistulae 
(91% vs 87%)[51]. 

Studies have also used EUS to monitor fistula healing 
and/or guide treatment. A small, randomized, prospective 
study showed a benefit to the use of  EUS monitoring for 
fistula healing[52]. Thus, it seems that a team of  colorectal 
surgeons and advanced endoscopists seem to be the fu-
ture in the evaluation and management of  perianal CD.

IBD with concomitant primary sclerosing cholangitis 
PSC is a chronic, cholestatic liver disease characterized by 
inflammation and fibrosis of  both intrahepatic and ex-
trahepatic bile duct leading to the formation of  bile duct 
strictures. An advanced endoscopist is integral in diag-
nosing PSC. Although magnetic resonance cholangiopan-
creatography (MRCP) is the initial preferred non-invasive 
technique to diagnose PSC, often ERCP is required to 
confirm diagnosis and rule out a dominant stricture. An 
advanced endoscopist is often called upon to manage 
patients with IBD and PSC who have concomitant domi-
nant biliary stricture in the setting of  PSC. 

A “dominant stricture” has been defined as a stenosis 
with a diameter of  1.5 mm in the common bile duct or 
of  1 mm in the hepatic duct[53,54]. It is a frequent finding 
and occurs in 36%-57% of  patients during follow up[55]. 
It should always raise the suspicion of  the presence of  
a CCA. The stricturing process may cause extrahepatic 
biliary obstruction leading to development of  symptoms. 
Patient with jaundice, pruritis, right upper quadrant pain 
and abnormal biochemical studies have been deemed ap-
propriate candidates for therapy. The goal of  therapy is 
to relieve biliary obstruction.

The optimal non surgical management of  these domi-
nant strictures is still debatable. Endoscopic balloon dila-
tation both with and without stenting has been studied. 
Long term stent therapy (3 mo) has been shown to have a 
high rate (close to 50%) of  complications of  cholangitis/
jaundice attributed to stent occlusion[56]. However, short 
term stenting (11 d) was associated with a lower rate (7%) 
of  these complications, at the same time producing sig-
nificant effects in symptom reduction and biochemical 
resolution of  cholestasis. Additionally, 81% remained as-
ymptomatic over a 19 mo follow up period and none of  
the patients had recurrence of  clinical/biochemical cho-
lestasis[57]. Another study reported similar positive results 
after short term stent therapy with significant effects on 
resolution of  symptoms and biochemical cholestasis with 
80% of  patients remaining re-intervention free at the 
end of  1 year[58]. A randomized trial comparing balloon 

dilatation and stenting has not been performed. How-
ever, a retrospective study that compared at endoscopic 
dilatation with dilatation + stenting reported an increased 
number of  complications and incidence of  cholangitis 
in the group that received both without significant dif-
ference in improvement of  cholestasis[59]. It has been 
suggested that the group that received both interven-
tions may have been sicker as stenting was done only 
when dilatation alone did not improve biliary drainage[60]. 
Moreover, half  of  the stents were placed percutaneously 
and the authors reported a significantly higher rate of  
complications with percutaneous placement of  stents as 
compared to the endoscopic approach. One study aimed 
at assessing a survival benefit of  endoscopic treatment of  
strictures reported a 5 years survival that was significantly 
(P = 0.027) higher over that predicted by the Mayo risk 
score[61]. Indirect evidence from other studies has sup-
ported this finding[62,63].

Overall, endoscopic therapy of  strictures has been has 
been proven to be a safe and efficacious mode of  treating 
primary sclerosing cholangitis associated strictures that 
helps in amelioration of  symptoms and cholestasis with a 
low rate of  complications. If  stenting is considered, short 
term therapy is deemed best.

Surveillance for cholangiocarcinoma
Patients with PSC are at risk of  developing CCA. The 
risk after 10 years and 20 years is 9% and 19% respec-
tively[64]. Patients with deterioration in functional status, 
worsening liver functions and/or weight loss should be 
evaluated for CCA. The distinction between a benign 
dominant stricture and CCA, however, has remained a 
challenge. 

A cut off  value of  CA19-9 (cancer antigen 19-9) of  > 
130 U/mL in symptomatic patients has a sensitivity and 
specificity of  79% and 98% respectively[65]. Its value as 
a screening tool in asymptomatic patients remains to be 
defined. CCA often presents in its advanced stage when 
identification of  a mass lesion makes a diagnosis of  CCA 
very likely. In early stages, however, diagnosis is difficult. 
A study that followed 230 patients over 6 years reported 
sensitivity of  ultrasound, CT, MRI as 57%, 75% and 63% 
respectively when imaging alone was considered. The 
positive predictive value of  ERCP, MRCP and MRCP + 
MRI was 23%, 21% and 23 % respectively[66].

Bile duct brushings are the most commonly used 
method for tissue sampling during ERCP are now rou-
tinely obtained at the time of  ERCP[7-9]. The vast major-
ity of  extrahepatic CCA are periductal, cancers, and do 
not demonstrate mass lesions on imaging studies. Brush 
cytology obtained during ERCP is the usual diagnostic 
technique in the investigation of  patients with biliary 
strictures. However the sensitivity of  brushings is low 
for distinguishing benign strictures and CCA with a 43% 
sensitivity and a diagnostic accuracy of  50%-60%[7-9]. 

At the time of  ERCP brushings of  stricture for cytol-
ogy, another set of  brushings for FISH are obtained in 
our institution. FISH probes are used to target the cen-
tromeric regions of  chromosomes 3, 7 and 17 and the 
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9p21 band (p16). Some studies have considered positive 
FISH based on polysomy only, while some have con-
sidered trisomy or tetrasomy as positive too. In a recent 
meta-analysis from our group, we pooled all the available 
evidence in order to better define the utility of  FISH for 
detection of  CCA. Our unpublished observations show 
that any FISH positivity has a pooled sensitivity and 
specificity of  68% (95%CI: 61%-74%) and 70% (95%CI: 
66%-73%) respectively. Thus both brushings for cytol-
ogy and FISH obtained at the time of  ERCP contribute 
significantly in diagnosing CCA in PSC patients[9]. 

Recent studies have demonstrated promising results 
of  cholangioscopy in the diagnosis of  CCA. Tischen-
dorf  et al[67] prospectively studied 53 patients out of  
which 12 patients were found to have CCA based on 
tissue sampling. Patients underwent cholangioscopy in 
addition to ERCP, cholangioscopy was found to have 
higher sensitivity and significantly higher specificity, posi-
tive predictive value and negative predictive value than 
endoscopic retrograde cholangiography. A single center 
prospective study involving 36 patients and using peroral 
cholangioscopy and biopsy reported an overall accuracy of  
89% in differentiating benign from malignant stenoses[68]. 

ERCP with probe-based confocal laser endomicros-
copy is an emerging technology that enables high resolu-
tion assessment of  gastrointestinal mucosal histology 
thereby allowing examination of  “optical biopsies” and 
exponentially expanding the scope of  imaging capabili-
ties. The examination is done in vivo and images are dis-
played in real time. A single center small case series of  15 
patients and 21 dominant stenoses reported 100% sen-
sitivity and 100% negative predictive value in excluding 
neoplasia[69]. It concluded that if  verified in large prospec-
tive studies, this technology could be used to risk stratify 
strictures in patients with PSC. Also, chromoendoscopy 
using methylene blue was studied for the first time in 
staining tissue of  the bile duct[70]. It helped indentify nor-
mal, dysplastic and inflamed mucosa of  the biliary tract 
as was subsequently proven by follow up or histology. 
A homogenous staining was suggestive normal tissue, 
absence of  it on circumscribed lesions or diffuse staining 
predicted neoplastic or inflamed tissue[70]. 

We routinely send 2 sets of  brushes with PSC-related 
dominant strictures; one for routine cytology and the 
other for FISH analysis. Thus an advanced endoscopist 
forms an integral part of  the team managing IBD pa-
tients with associated PSC and its related complications 
and surveillance of  these patients for CCA. 

IBD and colorectal neoplasia surveillance
Patients with IBD are at increased risk of  CRC. Incidence 
of  cancer has been more extensively studied in relation 
to UC than Crohn’s. The risk in UC is increased with the 
duration and extent of  disease. A meta-analysis reported 
the risk is 2% at 10 years, 8% at 20 years, and 18% at 30 
years of  disease[71]. Patients with extensive colitis are at 
increased risk as compared to those with left sided colitis. 
Compared to age-matched controls, the risk begins to in-
crease about 8-10 years after onset of  symptoms. Patients 

with PSC are also more predisposed to developing CRC. 
Earlier studies on the risk of  CRC with CD have been 
inconclusive. It is now believed that risk of  developing 
CRC in UC and CD is nearly identical[72].

There have not been randomized controlled trials 
proving the effectiveness of  surveillance colonoscopy. 
There have been three case series that have studied 
this[73-75]. A Cochrane analysis of  these studies concluded 
that there was no clear evidence that surveillance im-
proves survival. There is evidence that cancer tends to 
be detected earlier in patients who undergo surveillance 
and they are likely to have a better prognosis although 
lead time bias may affect this apparent benefit. It stated 
that there may be indirect evidence that surveillance is ef-
fective at reducing death associated with IBD and that it 
may be acceptably cost-effective[76]. 

Interval colonoscopies with random biopsies of  ab-
normally appearing mucosa and targeted biopsies of  sus-
picious lesions have been recommended. Newer methods 
aimed at detecting abnormal/dysplastic mucosa have 
been studied to help make this more effective. An ad-
vanced endoscopist with experience in complex mucosal 
imaging would play an important role in the surveillance 
of  IBD patients for CRC. Newer endoscopic imaging 
modalities including high-definition endoscopy, chro-
moendoscopy, virtual chromoendoscopy and confocal 
laser endomicroscopy have the potential to significantly 
improve the detection and characterization of  flat and 
subtle dysplasia, thereby setting the stage for a system of  
targeted neoplasia detection without random biopsies in 
IBD patients.

Chromoendoscopy is a dye-spraying technique that 
highlights the borders and surface architecture of  neo-
plastic lesions, thereby unmasking and delineating subtle 
lesions and aiding in the differentiation of  neoplastic and 
non-neoplastic tissue[76]. Chromoendoscopy has been 
compared to standard-definition endoscopy for detec-
tion of  neoplasia in both IBD and non-IBD patients and 
shown to be superior[77]. However, careful cleansing and 
inspection of  the entire colonic mucosal surface needs 
to be done to detect neoplasia[76]. Importantly, the use of  
chromoendoscopy does not increase the mean procedure 
time and has been shown to be no better than white-
light endoscopy with random and targeted biopsies[78,79]. 
Chromoendoscopy described above using methylene 
blue has been studied in UC patients. The study included 
102 patients, each of  who had biopsies by different 3 
techniques: standard colonoscopy with random biopsies, 
targeted biopsies and dye targeted biopsies in which 
methylene blue was segmentally applied throughout co-
lon and abnormal mucosa that was made visible by dye 
spray was then biopsied. It concluded that dye targeted 
biopsies detected more dysplasia than random biopsies (P 
= 0.001) and more than targeted non dye biopsies. (P = 
0.057)[78]. The disadvantages of  this technique include the 
cost, time consuming nature and the fact the dye does 
not always coat the mucosa evenly and does not allow for 
a detailed analysis of  the subepithelial network. 

Virtual chromoendoscopy technologies have also 

Modha K et al . Endoscopy and inflammatory bowel disease



3491 April 7, 2014|Volume 20|Issue 13|WJG|www.wjgnet.com

been employed including narrowband imaging (NBI; 
Olympus, Tokyo, Japan), i-scan (Pentax, Tokyo, Japan), 
Fuji Intelligent Chromo Endoscopy (FICE; Fujinon, 
Tokyo, Japan) with use of  selective light filters or post-
image processing techniques to improve visualization of  
vascular structures[80]. A recent randomized parallel group 
study with 112 patients randomized to get colonoscopy 
using either NBI or white lights reported no significant 
difference in detection of  dysplasia[81]. Another study 
involving 60 patients concluded that NBI was a less time 
consuming and equally efficacious method compared to 
chromoendoscopy to detect intraepithelial neoplasia in 
long standing IBD patients but had a high lesion and pa-
tient miss rate and cannot be recommended as a standard 
technique[82]. 

Confocal laser endomicroscopy is another advanced 
imaging technique that permits direct histologic assess-
ment of  mucosa at the cellular and subcellular levels in 
vivo[83]. The potential application of  technology in IBD 
patients would be in combination with white-light endos-
copy and chromoendoscopy to more accurately predict 
lesion histology and thus aid in decision making regard-
ing lesion resectability in the setting of  chronic colitis[84]. 

Endoscopic mucosal resection (EMR) is being used 
for management of  specific raised lesions in chronic UC 
patients getting surveillance colonoscopy for dysplasia. 
In a study, EMR was used to remove 79 flat Paris 0-Ⅱ 
lesions with a recurrence rate of  2.4% at 3 mo with no 
additional lesions detected in a 4-year follow-up period[85]. 
Thus management of  dysplasia is emerging as a new in-
tervention to develop in the area of  IBD.

Even though considerable research has been done in 
the area of  interventional IBD, future research is needed 
for better imaging techniques in the diagnosis of  CCA 
and role of  cholangioscopy in the management of  PSC 
strictures. In addition, randomized controlled trials aimed 
at studying endoscopic balloon dilations and stenting in 
treating bowel strictures in the setting of  IBD and com-
paring its efficacy with surgery are required. 

The above review underlines the fundamental role 
of  an advanced endoscopist in a team of  IBD special-
ists, colorectal surgeons and hepatologists that manages 
patients with IBD. Further research and studies will bet-
ter define the scope of  the advanced endoscopist in the 
coming years.
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