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Objectives

• Brief Summary of the overall approach to surveillance

• Current and novel techniques for endoscopic surveillance of dysplasia 
including chromoendoscopy

• Endoscopic management of flat and polypoid dysplasia



COLON CANCER RISK



Cancer in IBD - meta-analysis 2001 

4/1000 pyd (95% CI 3/1000–5/1000), in Scan-
dinavia 2/1000 pyd (95% CI 1/1000–3/1000),
and in other countries 2/1000 pyd (95% CI
1/1000–4/1000). None of the studies exerted a
strong drive towards a particular trend in the
meta-analysis.

The geographical incidence rates quoted are
based on an overall analysis (of the 41 studies),
which therefore assumes that the log incidence
rate is constant over time. Because of the
smaller numbers of studies that reported
results by decade of duration, it was felt that
these were insuYcient to conduct analyses
broken down by country for specific decades.

When the cancer risk for all 41 studies was
plotted against the mid point of each study it
can be seen that the overall reported cancer
incidence has increased from 1955 to the
present day (fig 2; size of the circles is propor-
tional to the number of subjects in each study)
but the increase is not statistically significant
(slope 0.003, p=0.80). The slope can be used
to calculate that from studies with a mid point
of 1950 to studies with a mid point of 1990
there would be 0.31 extra cases per 1000 pyd.
The temporal relationship of CRC risk in each
country is also demonstrated. The reported
cancer incidence is increasing in all countries
but the increase is not statistically significant.

VARIATION OF RISK WITH COLORECTAL SURGERY

The panproctocolectomy rate alone did not
exert a statistically significant eVect on the CRC
risk (z=0.4, p=0.7). When all forms of surgery
were considered (panproctocolectomy + re-
sections of varying degree), the reported CRC
incidence rate increased with higher rates of sur-
gical intervention.

ANALYSIS OF STUDIES REPORTING RISK

STRATIFIED INTO 10 YEAR INTERVALS (CATEGORY

3)
Of the 41 studies, 19 reported results at 10
yearly intervals of disease duration (fig 1).
From these studies we were able to estimate
how the CRC risk increased with increasing
duration of disease and thus stratify the results
at 10 year intervals. For the first 10 years dura-
tion the overall incidence rate was 2/1000 pyd
(95% CI 1/1000–2/1000) while for the second
decade of disease the overall incidence rate was
estimated to be 7/1000 pyd (95% CI 4/1000–
12/1000), and in the third decade of disease the
incidence rate was estimated to be 12/1000 pyd
(95% CI 7/1000–19/1000). These decade spe-
cific incidence rates correspond to a cumulative

risk of 1.6% (95% CI 1.2–2) by 10 years, 8.3%
(95% CI 4.8–11.7) by 20 years, and 18.4%
(95% CI 15.3–21.5) by 30 years (fig 3). The
data represented in fig 3 assume that the log
incidence rate of CRC is linear over time within
each 10 year interval, and that changes in the
log incidence rate occur at 10, 20, and 30 years.
These 10 year intervals correspond with the
time points reported in the majority of studies
included.

Of the 19 studies in category 3, six reported
data for patients with total colitis. The stratified
decade specific incidence rates for this group
were estimated to be 2/1000 pyd (95% CI
1/1000–4/1000) in the first decade, 7/1000 pyd
(95% CI 3/1000–14/1000) in the second, and
11/1000 pyd (95% CI 4/1000–28/1000) in the
third decade of disease. These decade specific
incidence rates correspond to a cumulative risk
of 2.1% (95% CI 1.0–3.2%) at 10 years, 8.5%
(95% CI 3.8–13.3%) at 20 years, and 17.8%
(95% CI 8.3–27.4%) at 30 years.

Table 2 provides a summary of the estimated
CRC risks using the separate methods em-
ployed.

To determine if age at onset of UC in adults
aVected the log incidence rate of CRC, a meta-
analysis regression was conducted on 21 stud-
ies that reported the age at onset of UC (over
20 years of age). Studies which reported the
age at diagnosis of UC were not included as a
patient may have had colitis for several years
prior to the diagnosis being made. Overall, a
negative trend emerged indicating that a
younger age at onset in adults was associated
with a slightly increased risk of developing can-
cer, but this was not statistically significant
(z=−1.61, p=0.11). A further meta-regression
analysis of 11 studies that reported the age at
onset of UC together with the risk at 10 yearly
intervals also showed that age at onset in adults
appeared to have no statistically significant
bearing on cancer risk.

ANALYSIS OF STUDIES REPORTING DATA ON

CHILDREN ONLY

Eighteen studies in the published literature esti-
mated the incidence of CRC in children with
UC. Of these, five were updated by subsequent
studies38 45–47 52 and one included patients with
Crohn’s disease.83 This left 12 studies suitable
for analysis.63 66 88 114 134 135 146 147 150 173 180 181 203 Of

Figure 2 Temporal relationship of colorectal cancer, overall
and by geographical location.
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Figure 3 Cumulative risk of developing colorectal cancer
for any patient with ulcerative colitis based on stratified
data (using stratified incidence, n=19).
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Risk of colorectal cancer in ulcerative colitis 529

www.gutjnl.com

Eaden  J et al Gut 2001;48:526 



Colon Cancer Risk

• 178 million person-years follow up

Jess et al. Gastroenterology 2012;143(2):375-381

No of CRC Relative Risk of 
CRC

Ulcerative colitis 268 1.07 (0.95-1.21)

Crohn’s disease 70 0.85 (0.67-1.07)
Total IBD 338

Patients diagnosed 1979-1988 RR 1.34 (1.13-1.58)

UC and PSC RR 9.13 (4.52-18.5)



Cancer risk-update

Choi et al. Am J Gastroenterol. 2015 Mar 31



Cancer risk-update

Choi et al. Am J Gastroenterol. 2015 Mar 31



Cancer Risk

Choi et al. Am J Gastroenterol. 2015 Mar 31



Risk Factors 

• Extensive Colitis
• Long standing Inflammation 
• Colonic Stricture
• Primary Sclerosing Cholangitis
• Personal History of Dysplasia 
• Family history Colorectal Cancer

• especially aged <50

Wijnands et al. Gastroenterology .2021 Apr;160(5):1584-1598.



Protective factors

• Surveillance colonoscopy
• 5-ASA
• Thiopurines
• Smoking

Wijnands et al. Gastroenterology .2021 Apr;160(5):1584-1598.



SURVEILLANCE TECHNIQUES



How can we see more at endoscopy ?

• Standard white light endoscopy

• Zoom endoscopy 

• Dye spraying endoscopy (chromoendoscopy)

• High definition endoscopy (like HD TV)

• Electronic virtual chromoendoscopy

• Confocal laser endomicroscopy



Fundamentals for dysplasia detection

• Quiescent disease

• High-definition scopes

• Washing and careful inspection of the visible mucosa

• Target biopsies of suspicious mucosal abnormalities or site of prior 
dysplasia
• Endoscopic resection preferred if well demarcated 



1010 colonoscopies in 475 patients (1998-2008)

466 surveillance colonoscopies in 166 patients

11772 random biopsies 432 targeted (suspicious lesions)

24 (0.2%)  biopsies with neoplasia
• 23 LGIN
•1 HGIN

101 (23%) neoplastic :
•29 LGIN
•56 unspecified
•13 HGIN
•3 cancer

Van den Broek F et al. Am J Gastroenterol. 2011  

Standard Biopsy Protocol



Adherence problem 

Obrador et al Aliment Phar Ther 2006;24:56
Eaden et al GIE 2000;51:123
Gearry et al Dis Colon Rectum 2004;47:314
Kaltz et al Z. Gastroenterology 2007;45:325

Country Adherence
Netherlands 25%
UK 57% take < 10 biopsies/pt
New Zealand 50% take < 17 biopsies/pt
Germany 9% adh; 50% < 10 biopsies

Standard Biopsy Protocol





CHROMOENDOSCOPY



CHROMO-ENDOSCOPY
Meta-analysis of chromo-endoscopy in UC screening

Subramanian et al Aliment Pharmacol Ther 2011; 33: 304–312



Laine et al. Gastrointest Endosc. 2015 Mar;81(3):489-501.e26

Meta-analysis-SCENIC group



Chromoendoscopy

Iannone et al. CGH 2016



Contraindication

• Allergy or intolerance to methylene blue dye
• Renal insufficiency
• Pregnant or nursing women
• Need to warn patient that

• Stool will be blue
• Urine will be blue

• G6PD deficiency



VIRTUAL 
CHROMOENDOSCOPY



NBI Olympus, I-Scan Pentax, FICE Fuji
Electronic (Virtual) Chromoendoscopy

Narrowing of light 
spectrum

NBI

Post Processing of 
emitted light

I-Scan - FICE

Effect:

Vessel analyis

Effects:

Surface analysis Tissue 
analysis Vessel analyis



El-Dallal M et al. Inflamm Bowel Dis. 2020 Aug 20;26(9):1319-1329.



El-Dallal M et al. Inflamm Bowel Dis. 2020 Aug 20;26(9):1319-1329.



Advantages

• ‘push the button’ application
• Easier to use in difficult colonoscopies
• Shorter withdrawal time

• 26.87 ± 9.89 minutes for CE vs. 15.74 ± 5.62 minutes for NBI, P < 0.01

• No dye spraying
• No extra equipment
• Equal contrast of the mucosa

Bisschops et al. Gut 2015



Dysplasia Management



Murthy et al. AGA clinical practice update Gastroenterology 2021;161:1043–1051



From a clinical / endoscopic viewpoint 
it does not matter what you call it :

The main question is : 
IS IT RESECTABLE ?

DALM vs ALM vs spontaneous adenoma?



When can you resect?

• Good delineation of borders

• No deep invasion

• Adequate submucosal lift



Murthy et al. AGA clinical practice update Gastroenterology 2021;161:1043–1051



Kudo et al : J Clin Pathol 1994; 47: 880
Hurlstone et al British Journal of Surgery 2002, 89, 272

How to characterize lesions : Kudo’s pit 
pattern classification

NOT NEOPLASTIC



NON Polypoid slightly elevated
Kudo III L
Histology : Adenoma LGIN



Elective 
resection of 
larger lesions

EN – BLOC RESECTION PREFERABLY
Feasible up to 20 mm



Post resection Risk

• Meta-analysis on recurrent CRC after endoscopic resection of 
polypoid lesions in IBD
• 376 patients with 1704 pt years FU
• Risk of CRC : 0.5% per year.

Wanders et al CGH 2014; 12: 756-764



Treatment of colitis lesions in relation to characterisation

Typical pseudopolyps Type I/II pit pattern LEAVE INSIDE 
further surveillance

Other pit patterns

Small lesions < 10 mm

Lift ok : Resect immediately

Curative resection
< T1 sm1 L-V-
RO deep

Larger lesions > 10 mm

Elective resection≤ 20 mm lift ok

En-bloc snare
>20 mm lift ok >20 mm lift not ok

P-EMR/ESD ESD/ SURGERY

FU 3 months
Yearly after for 5 years (BSG guidelines)



Treatment of colitis lesions in relation to characterisation

Typical pseudopolyps Type I/II pit pattern LEAVE INSIDE 
further surveillance

Other pit patterns

Small lesions < 10 mm

Lift ok : Resect immediately

Curative resection
< T1 sm1 L-V-
RO deep

Larger lesions > 10 mm

Elective resection

SURGERY

≤ 20 mm lift ok

En-bloc snare
>20 mm lift ok >20 mm lift not ok

P-EMR/ESD ESD/ SURGERY

FU 3 months
Yearly after for 5 years (BSG guidelines)

Non Curative resection
> T1 sm1 L+or V+
R1 deep, incomplete

Deep invasion suspected



Summary/Take home

• Increased risk of neoplasia in longstanding colonic disease (highest in 
PSC)
• Chromoendoscopy is method of choice for surveillance (VCE is a good 

alternative)

• Terminology DALM/ALM should be abandoned (resectable or not)

• Endoscopic resection of neoplasia is possible if 
• Can delineate lesion
• Submucosal lifting and en bloc resection 


