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colonoscopic surveillance. Current clinical guidelines
favour chromoendoscopy with targeted biopsies, as it
detects dysplasia more accurately and thus requires
fewer biopsies than white-light endoscopy. However,
these recommendations are based on studies performed
in advanced endoscopic units and chromoendoscopy is
not routinely applied in everyday clinical practice. This
prospective cohort study suggests that, although novice
to chromoendoscopy, endoscopists can accurately
evaluate the absence of neoplasia. The yield of
nontargeted biopsies was also found to be negligible.

Article in press: August 24, 2018
Published online: September 21, 2018

Abstract
AIM
To evaluate the use of chromoendoscopy for surveillance
of ulcerative colitis in a real-life community hospital
setting.
METHODS
Patients with extensive ulcerative colitis, having disease
duration of more than 8 years and who presented
between the years of 1999 to 2013, were offered
enrolment in this single cohort prospective study. All
participants underwent standard bowel preparation
with sodium phosphate and chromoendoscopy. Two
expert endoscopists, novice to chromoendoscopy,
evaluated each segment of the colon with standarddefinition colonoscopes after spray application of 0.4%
indigo carmine. All observed lesions were recorded and
evaluated before being removed and/or biopsied. In
addition, nontargeted biopsies were taken from each
segment of the colon. The dysplasia detection rate and
dysplasia detection yield were ascertained.

Klepp P, Tollisen A, Røseth A, Cvancarova Småstuen M,
Andersen SN, Vatn M, Moum BA, Brackmann S. Real-life
chromoendoscopy for dysplasia surveillance in ulcerative colitis.
World J Gastroenterol 2018; 24(35): 4069-4076 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v24/i35/4069.htm
DOI: http://dx.doi.org/10.3748/wjg.v24.i35.4069

INTRODUCTION
Patients with extensive and long-standing ulcerative
colitis (UC) carry an increased risk of developing
[1]
colonic neoplastic lesions . Carcinoma in UC is thought
to develop through a stepwise progression from
inflammation to low-grade dysplasia and finally to
[2]
carcinoma . Patients are therefore advised to undergo
periodic colonoscopic surveillance, so as to detect
[3]
neoplasia at an early stage . Visualization of dysplastic
lesions in UC represents a challenge as they may be
flat or obscured by inflammatory changes and/or
[4]
pseudopolyps . Dysplasia surveillance using white-light
endoscopy relies on random 4-quadrant biopsies taken
[5]
every 10 cm, being a laborious and costly method .
Under-sampling is common with that technique and
even if the recommended 30-40 biopsies are harvested,
only a fraction of the entire mucosal surface of the colon
[6]
is examined .
Chromoendoscopy (CE), on the other hand, uses
a topical dye, which highlights mucosal abnormalities
[7]
and allows for more precise biopsies . Targeted
biopsies are considered superior to random biopsies
of apparently unaffected mucosa, as the latter are of
little additional value since they have poor diagnostic
[8]
yield . Thus, recommendations for surveillance using
CE are based on the assumption that CE requires fewer
biopsies and is more cost effective than standard white[7,9-11]
light endoscopy
. European clinical guidelines
recommend CE with targeted biopsies as the favoured
[3]
technique for dysplasia surveillance . It is important
to note that these guidelines are based on studies
that were performed in endoscopic units with highly
advanced expertise. However, in many countries, such
as Norway, CE is not routinely applied for surveillance
of UC patients. A retrospective multicentre study
conducted over a 14-year period of CE implementation
also did not show significant increase in the detection of

RESULTS
A total of 21 neoplastic lesions (2 carcinomas, 4 of
high-grade dysplasia and 15 of low-grade dysplasia)
and 27 nondysplastic lesions were detected in 16 of the
total 67 patients (70% male; median disease duration:
17 years; median age at diagnosis: 25 years; 92%
aminosalicylate-treated). The dysplasia detection rate
was 10.5% (7/67 patients). The dysplasia detection
yield was 20.8% (10/48) for targeted biopsies and 3.5%
(11/318) for nontargeted biopsies. The sensitivity and
specificity for the macroscopic evaluation of neoplasia
using chromoendoscopy were 48% [95% confidence
interval (CI): 26%-70%] and 96% (95%CI: 93%-98%),
respectively. The positive predictive and negative
predictive values were 42% (95%CI: 27%-59%) and
97% (95%CI: 95%-98%), respectively. A total of
19/21 dysplastic lesions were detected in mucosa with
histologic inflammation.
CONCLUSION
Chromoendoscopy seems to be of value for dysplasia
surveillance of ulcerative colitis in a community hospital
setting. The yield of non-targeted biopsies is negligible.
Key words: Colorectal cancer; Dysplasia; Ulcerative
colitis; Surveillance; Chromoendoscopy
© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Patients with longstanding and extensive
ulcerative colitis are at increased risk of developing
colonic neoplasia and are advised to undergo regular
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the extubation each segment (cecum, ascending colon,
transverse colon, descending sigmoid and rectum)
was scrutinised for lesions after the spray catheter
application of 0.3% indigo-carmine. Extensive colitis
was defined as endoscopic inflammation proximal to
the splenic flexure. Endoscopic degree of inflammation
was classified according to the Mayo endoscopic score
[13]
for UC .

Table 1 Patient demographics and clinical features
Feature

Data

Study patients
Age (yr)
Male sex
Disease duration (yr)
Age at diagnosis (yr)
Colitis activity index score2
Primary sclerosing cholangitis
Colorectal cancer in first degree relative
Previous dysplasia in colon
Treatment
Aminosalicylate1
Steroids1
Azathioprine1
Antitumour necrosis factor1

67
40 (27-73)
46 (70)
17 (8-51)
25 (12-59)
0 (0-8)
3 (5), missing n = 2
3 (5), missing n = 5
3 (5), missing n = 3

Biopsies

The location and size of all lesions identified after
spray catheter application of 0.3% indigo-carmine
dye were reported. Also the appearance of the lesions
was classified according to terminology adapted from
[14]
the Scenic Consensus as either nonpolypoid flat or
elevated or polypoid pedunculated or nonpedunculated
before the lesions were biopsied or removed.
In addition, after spray catheter application of 0.3%
indigo-carmine dye, a minimum of one nontargeted
biopsy was taken from each of the six segments (cecum,
ascending, transverse and descending colon, sigmoid
and rectum) to determine the extent of disease and
grade of inflammation.
Independent and blind analyses of the formalinfixed paraffin-embedded biopsies were performed by
two expert gastropathologists. The histologic degree of
inflammation was graded based on the histological
[15]
activity index . Mucosal biopsies were classified as
either negative for neoplasia, indefinite for dysplasia,
or positive for low-grade dysplasia (LGD), high-grade
[16]
dysplasia (HGD) or adenocarcinoma . Neoplasia was
considered proximal or distal according to its anatomic
location to the splenic flexure. The dysplasia detection
yield was defined as the proportion of bioptic sites/
lesions containing dysplasia or invasive colorectal cancer
(CRC) in relation to the total number of bioptic sites/
lesions. The dysplasia detection rate was defined as the
proportion of patients who had at least one dysplastic
lesion or invasive CRC in relation to the total number of
screened patients.

58 (92), missing n = 3
12 (18), missing n = 4
4 (6)
4 (6), missing n = 1

1

At time of surveillance colonoscopy and/or during past two years;
Simple clinical colitis activity index. Data are presented as n (%) or
median (interquartile range).
2

[12]

dysplastic lesions .
The aim of this study was to assess the macroscopic
and histologic evaluation of CE when implemented in
real-life surveillance of patients with long-standing UC in
a community hospital in Norway.

MATERIALS AND METHODS
Ethical considerations

The study protocol was designed according to the
combined knowledge and expertise of Assistant
Professor Stephan Brackmann (Akershus University
Hospital), Professor Bjørn A Moum (Oslo University
Hospital) and Professor Morten Vatn (University of
Oslo). The study protocol was approved by the Regional
Committee for Medical and Health Research Ethics
(Project NO. 2010/1093). Written informed consent was
collected from all subjects prior to study inclusion.

Recruitment of participants

Patients registered in the database of Lovisenberg
Hospital from 1999-2013 were invited to participate
in the present study if they had (1) extensive UC,
documented by endoscopy at any time during the
course of disease, and (2) disease duration of 8 years
or more. Exclusion criteria included colectomy at any
time during follow-up and poor bowel preparation (Figure
1). Demographic and clinical data were extracted from
digital medical journals and by interview of the patients
(Table 1).

Statistical analysis

The statistical methods of this study were reviewed
by Milada Cvancarova Småstuen (Institute of Clinical
Medicine, University of Oslo, PO Box 1122 Blinderen,
0317 Oslo, Norway). All statistical analyses were
carried out with the SPSS software, version 24 (IBM
Corp, Armonk, NY, United States). Patient demographic
characteristics were summarized as median (interquartile
range) for continuous variables and as percentage of
subgroup totals for categorical variables. Sensitivity
and specificity were estimated with corresponding 95%
confidence intervals (CIs) that were calculated using the
exact binomial distribution.

CE

Patients underwent standard bowel preparation with
sodium phosphate. CE was performed with standard
definition endoscope (CF190 colonoscope; Olympus,
Tokyo, Japan) and only carried out when the quality
of bowel preparation was adequate (n = 67/68). The
colonoscope was advanced to the cecum and during

WJG|www.wjgnet.com

RESULTS
CE was performed in 67 patients with extensive UC. A

4071

September 21, 2018|Volume 24|Issue 35|

Klepp P et al . Chromoendoscopy for surveillance in UC
Table 2 Histologic diagnosis of the seven neoplastic lesions detected among the 67 total patients with long-standing and extensive
ulcerative colitis
Sex

Age (yr)

Male
Male
Male
Male
Female
Male
Female
Total

HGD

Adenocarcinoma

Targeted biopsy

LGD
Nontargeted biopsy

Targeted biopsy

Targeted biopsy

1

7

4

11
12

1
1
1

1

4

2

34
67
49
33
36
44
52

4

1
2
11

Total
13
1
2
1
1
1
2
21

1

Adenocarcinoma stage T3N1MO in patient with primary sclerosing cholangitis; 2Adenocarcinoma stage T2N0M0. No neoplasia was found in biopsies
despite high suspicion of malignancy at endoscopy. Adenocarcinoma was subsequently verified in the resected surgical specimen. LGD: Low-grade
dysplasia; HGD: High-grade dysplasia.

was 1 (range: 0-6). The distribution and findings from
endoscopic and histologic evaluations of the lesions are
described in detail in Figure 2 and Tables 2 and 3. Ten of
the visualised lesions harboured neoplasia, resulting in a
dysplasia detection yield of 20.8% for targeted biopsies.
Among the 318 nontargeted biopsies, 11 harboured
LGD, resulting in a dysplasia detection yield of 3.5% for
nontargeted biopsies.

Extensive
Ulcerative colitis
n = 156
Excluded, n = 81
Colectomy due to:
Refractory colitis, n = 32
Colorectal cancer, n = 5
Dysplasia, n = 1
Other:
Metastasized colorectal cancer, n = 1
Dead/unavailable, n = 8
Extensive colitis < 8 yr, n = 34

Macroscopic evaluation

Correct classification by the endoscopists was achieved
for 307 of the 345 nondysplastic sites/lesions and 10
of the 21 dysplastic sites/lesions. On the other hand,
11 of the 21 dysplastic lesions were assessed as
nondysplasia, whereas 38 of the 345 nondysplastic sites
/lesions were assessed as dysplasia. As a result, the
sensitivity and specificity for the macroscopic evaluation
of neoplasia using CE were 48% (95%CI: 26%-70%)
and 96% (95%CI: 93%-98%), respectively. The
positive predictive value was 42% (95%CI: 27%-59%)
and the negative predictive value (NPV) was 97%
(95%CI: 95%-98%).

Eligible for study
n = 75
Inadequate bowel
preparation, n = 1
Unwilling to undergo
colonoscopy, n = 4
Lost to follow-up, n = 3
Included
n = 67

Follow-up of patients with colonic neoplasia

Figure 1 Flowchart of patient inclusion for this study.

In 2 of the 7 patients with LGD, the dysplasia was
detected solely by nontargeted biopsies taken during
a CE described as macroscopically normal. Follow-up
with colonoscopy neither confirmed nor revealed any
further dysplasia for either patient. In another 2 of the
7 patients, the LGD was detected solely by targeted
biopsies. In yet another 2 of the 7 patients, nontargeted
biopsies confirmed a field effect by detecting LGD
when dysplastic lesions were identified elsewhere in
the colorectum by targeted biopsies; during intensified
follow-up colonoscopy, no further dysplasia was
detected after 2.5 years follow-up (range: 2-5 years) in
these patients.
In 1 of the 7 patients with neoplasia, nontargeted
biopsies showed multifocal fields of LGD synchronous
with targeted biopsies that showed multifocal lesions
with HGD and adenocarcinoma. The patient had
primary sclerosing cholangitis and proctocolectomy

total of 21 neoplastic lesions were detected in 7 of the
67 patients, including 10 (comprised of 2 CRC, 4 HGD
and 4 LGD) identified by targeted biopsies and 11 (all
LGD) by nontargeted biopsies.

Dysplasia detection rate

Neoplasia was detected in 7 of the total 67 patients,
giving a dysplasia detection rate of 10.5%. In 4,
neoplasia was detected from both targeted and non
targeted biopsies. In 2, dysplasia was detected by
nontargeted biopsies alone. In 1, adenocarcinoma was
diagnosed after partial colonic resection.

Dysplasia detection yield

A total of 48 lesions were visualised in 16 of the total
67 patients. The median number of lesions per patient

WJG|www.wjgnet.com
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by nontargeted biopsies alone. The neoplasia detection
rate for the 7 of the 67 total patients in the present
study is similar to that found in studies performed in
tertiary referral centres (11.2%). It is important to note,
however, that the present study was conducted in a
community hospital in which patients may present with a
less aggressive UC than seen in advanced units.
The neoplasia detection yield of the present study
was 20.8%, which is lower than the average rate
[12]
of 14% found by Mooiweer et al
in several prior
randomized trials. The endoscopists in our study were
able to accurately rule-out neoplasia (NPV = 97%);
thus, when the endoscopists evaluated the lesion as
benign, the probability of dysplasia was minimal (3%).
These results are in line with a recent prospective
multicentre cohort study in which both CE novice
endoscopists and CE expert endoscopists evaluated
[17]
lesions, and had a high NPV . That same study found
a sensitivity of 70% for CE, which is lower than the
pooled sensitivity of 91% reported from a recent meta[17,18]
analysis
. In the present study, the sensitivity for
the detection of LGD by CE was modest, which could be
related to the endoscopists’ lack of prior CE experience.
Alternatively, these results support the presence
of “invisible” dysplasia. In our cohort, “invisible”
dysplasia was rare in the absence of dysplastic lesions
elsewhere in the colon, similar to findings reported by
[9,19]
Matsumoto et al
and underlining the concept of field
[9,19]
cancerization in UC
. The results must, however,
be evaluated with caution due to the size of the study
sample and the low observed rate of cases.
The clinical importance of dysplasia detected
through random biopsies is debatable. In the present
study, the dysplasia detection yield was 3.5% for
nontargeted biopsies compared to a 20.8% for targeted
biopsies. The nontargeted biopsies were primarily taken
not to detect neoplasia but to evaluate the grade of
mucosal inflammation. In line with previous studies,
the low dysplasia yield of nontargeted biopsies leads to
[7,8,17,20,21]
questions about their clinical value
. Also, the
follow-up of the patients in which LGD was detected
by nontargeted biopsy alone did not reveal any further
dysplasia. However, a recent study has suggested
that despite a low bioptic neoplasia yield, nontargeted
biopsies are advisable in patients with inflammatory
[21]
bowel disease and related high risk of CRC .
Clinical guidelines recommend the first surveillance
colonoscopy to be performed between 8-10 years after
the diagnosis of UC, with ensuing colonoscopies based
on individual risk. In our cohort, the median time until
the next scheduled colonoscopy was 24 mo, which is in
[3]
accordance with guidelines .
The visualisation of small lesions harbouring
dysplasia may have been hampered by inflammation
surrounding multifocal lesions. However, the minimal
level of inflammatory changes in those patients in who
dysplasia was diagnosed by nontargeted biopsies only
did not likely impede the detection.

Table 3 Morphology and histology findings for the 16
bioptic sites of the 67 total patients with long-standing and
extensive ulcerative colitis
Morphology
Targeted biopsy
Nonpolypoid
Flat lesion

Superficial elevated

Polypoid
Pedunculated
Nonpedunculated
Sessile with central ulceration
Sessile

Histology

n

No neoplasia
LGD
HGD
No neoplasia
HGD
Adenocarcinoma

26
2
11
10
11
1

No neoplasia
LGD
LGD
HGD
Adenocarcinoma
IND

1
1
1
21
11
1

No neoplasia
LGD

307
11
366

Nontargeted biopsy

Total
1

Concomitant primary sclerosing cholangitis. HGD: High-grade dysplasia;
IND: Indefinite dysplasia; LGD: Low-grade dysplasia.

was performed. Finally, adenocarcinoma was detected
after partial resection of the colon in 1 of the 7 patients
for who endoscopy had raised suspicion of malignancy,
whereas targeted biopsies of this area were normal on
two consecutive colonoscopies. After surgery, no further
neoplasia was detected during 3 years of intensified
follow-up colonoscopies.

Mucosal inflammation

No signs of histologic inflammation were recorded in
93 of the 366 bioptic sites. A total of 237 had Mayo
grade 0-1 and 39 had Mayo grade 2-3. The presence of
neoplasia in relation to histologic inflammatory changes
is described in detail in Table 4.

Schedule of surveillance colonoscopy

The median time from the prior “prestudy” surveillance
colonoscopy (n = 61/67) until the next scheduled
colonoscopy was 24 mo (range: 0-96 mo). The median
time from the prior “prestudy” surveillance colonoscopy
(n = 66/67) until the study CE was 26 mo (range: 1-105
mo).

DISCUSSION
This prospective cohort study performed in a com
munity hospital suggests that, although novice to CE,
endoscopists were able to accurately evaluate the
absence of neoplasia during real-life surveillance of
patients with UC. Neoplasia was detected by targeted
biopsies in 5 of the 67 total patients, of whom 2 had
a field effect confirmed by nontargeted biopsies. Two
additional patients were diagnosed with LGD in the colon
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Table 4 Histologic grade of inflammation in the biopsies taken from all 67 patients

1

Mayo 0

Mayo 1

133
3
0
0
136

83
12
2
1
98

No dysplasia/IND
LGD
HGD
CRC
Total

Grade of inflammation
Mayo 2
Mayo 3
33
0
2
1
36

No signs of previous
inflammation
93
0
0
0
93

3
0
0
0
3

Total
345
15
4
2
366

1

Inactive colitis. CRC: Colorectal cancer; HGD: High-grade dysplasia; IND: Indefinite dysplasia; LGD: Low-grade dysplasia.

Random biopsies 4 LGD

1

1

Non-polypoid flat 1 HGD
Non-polypoid elevated 1 CRC
Non-polypoid flat 2 LGD

Right
flexure

Random biopsies 3 LGD

Ascending
colon

1

Non-polypoid elevated 1 HGD

Transverse
colon

Left
flexure

1

Polypoid sessile 1 HGD

Descending
colon

Polypoid pedunculated 1 LGD

1

1

Polypoid non-pedunlulated 1 LGD

Cecum

Sigmoideum

Random biopsies 4 LGD
Rectum

1

1

Polypoid sessile 1 CRC
1

Polypoid sessile 1 HGD

Figure 2 Distribution and findings of endoscopic and histologic evaluation of the 21 total neoplastic lesions found in this study. 1Lesions detected in
patient with know primary sclerosing cholangits.

In the present study, current or previous inflam
matory changes were found to be present around all
dysplastic lesions, including for nontargeted biopsies
harbouring lesions with LGD. These results support
[22]
the findings of Watanabe et al , who suggested that
random biopsies may be omitted in the absence of
previous or current inflammation.
We recognize that the present study has several limita
tions. The adenoma detection rate of the endoscopists is
not currently implemented in Norway and therefore not
available for the endoscopists in the present study. Both
endoscopists had however substantial experience in nonCE endoscopy. The present study reflects the everyday

WJG|www.wjgnet.com

clinical world in this location. Each CE was performed
with standard and not high-definition endoscopes,
which may have affected the detection of lesions. The
prospective cohort design of the study minimizes patient
selection bias; however, the sample size is moderate,
although considerable effort was spent on the inclusion
of patients. Patients may have been reluctant to undergo
colonoscopy. Low compliance rates for surveillance
endoscopy have previously been described, although the
[23]
reasons remain unclear . Additionally, although all the
patients in the sample carry an increased risk of colonic
neoplasia, the low observed rate of neoplasia resulted in
wide CIs around sensitivity estimates for the detection of
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dysplastic lesions.
Despite the limitations outlined above, the results
of the present study are thought to reflect the real-life
scenario of dysplasia surveillance in UC in a communitybased hospital in Norway, which could represent the
typical setting in similar hospitals in Europe where CE is
not routinely applied.
In conclusion, the present study suggests that,
although lacking in previous CE expertise, the endo
scopists were able to accurately evaluate the absence of
neoplasia. The yield of nontargeted biopsies with LGD
was negligible, and LGD appears to be present in mucosa
with signs of histologic inflammation. Finally, dysplasia
in endoscopically unsuspicious appearing mucosa seems
to occur mostly when visible neoplasia is diagnosed
elsewhere in the colon. Although further larger studies
are needed, CE seems to be of value for surveillance of
neoplasia in UC in a community hospital setting.
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