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Overview

• Increased risk of developing intestinal (CRC+++) and extra-intestinal 
malignancies in IBD

• Role of chronic inflammation in the development of neoplasia (« field 
defect »)

• Advances in endoscopic technology (video endoscope, high definition and 
chromoendoscopy)

• Dysplasia, a pre-neoplastic lesion; non-conventional types of dysplasia

• Distinct clinicopathologic and molecular features that can assist in their risk 
stratification

• The emerging role of histologic disease activity assessment in UC (and CD)



Increased risk of developing intestinal and extra-
intestinal malignancies in patients with IBD

+ Extra-intestinal malignancies (consequence of an underlying

inflammatory state and immunosuppressive therapies) 

Annese V. JCC 2020



Risk factors for CRC in patients with IBD

Beaugerie et al, NEJM 2015



Pathogenesis of colitis-associated CRC

Shah et al., Gastroenterology 2021

85% CIN
15% MSI



Morphologic and molecular characterization
and classification of dysplastic lesions



Dysplasia (or intra-epithelial neoplasia), a pre-
neoplastic lesion in IBD

Inflammation Dysplasia (intra-

epithelial neoplasia)

Colorectal cancer

(UC and CD)

Dysplasia: «Unequivocal neoplasia of the epithelium confined to the basement
membrane, without invasion into the lamina propria» (Riddell, Inflammatory Bowel

Disease-Dysplasia Morphology Study group, 1983).

No molecular markers routinely used to stratify IBD patients into groups at low
or high risk for developing colorectal neoplasia. 

Dysplasia : best marker for the increased risk of CRC in IBD (Goldman, Cancer 1996) 



Dysplasia in IBD

(i) Intestinal (or conventional) dysplasia

(ii) Hypermucinous/villous dysplasia

(iii) Serrated dysplasia

From WHO Classification of Tumours of the Digestive System, 2010



Low grade High grade

Different types of dysplasia







« Indefinite for dysplasia »

Biopsies « probably negative » and « probably positive » for dysplasia

Another series of biopsies, after an increased anti-inflammatory treatment



It is important to distinguish low-grade and high-
grade dysplasia

• Consequences for the management of patients

• Important inter and intra-observer variability (poor agreement 
for low-grade and indefinite for dysplasia)

• Confirmation of dysplasia by an independent GI pathologist is
recommended (ECCO-ESP statement 17). 



Dysplasia

Endoscopically visible lesionNo endoscopic lesion

Raised lesion with
dysplasia

Flat

Non-adenoma-like

dysplastic polyp

Endoscopically 
nonresectable Endoscopically 

resectable
Normal colon

Adenoma-like

dysplastic polyp

Sporadic

Adenoma

Biopsies of the 

adjacent mucosa

A

B

Macroscopic classification of dysplasia in IBD



Kaltenbach et al, Gastrointestinal Edndoscopy 2017



Algorithms for management of endoscopically
visible/polypoid dysplasia versus invisible/flat 

dysplasia in IBD patients

Choi et al., JPTM 2021



Excellent diagnostic agreement for each

dysplasia category (by expert GI pathologist)

Highest diagnostic agreement for types 1, 2 

and 3

With the courtesy of Noam Harpaz

1. Hypermucinous dysplasia

2. Goblet cell deficient dysplasia

3. Crypt cell dysplasia (or dysplasia with terminal 
epithelial differentiation)

4. Dysplasia with increased Paneth cell
differentiation

5. Sessile serrated lesion-like dysplasia

6. Traditional serrated adenoma-like dysplasia

7. Serrated dysplasia, not other specified

Non-conventional dysplastic subtypes in IBD



Hypermucinous dysplasia

Choi et al., Adv Anat Pathol 2021

Rare (2%); likely underdiagnosed
Long history of IBD (mean duration: 21 to 23 y) and 
often concurrent history of PSC (up to 29%)
UC>>CD

Large polypoid lesion (mean size: 2.1 to 2.5 cm) in the 
left colon (57% to 64%); flat/invisible dysplasia (42%)

May be the only dysplastic subtype identified (up to 57%

Tubulo-villous architecture++ (76%)

Tall, prominent mucinous cells representing >50% of the 
lesion; typically mild nuclear atypia, more prominent in 
the lower portion of crypts

Higher risk for advanced neoplasia compared with
conventional dysplasia

Molecular alterations: aneuploidy, KRAS, TP53



Crypt cell dysplasia

Rare (4%); underrecognized entity; frequent concurrent 
history of PSC; UC++

Usually flat, invisible; left colon

Crowded, midly enlarged, round-to-oval or slightly
elongated, nonstratified nuclei limited to the crypt base; 
frequent increased mitoses

No significant active inflammation or ulceration to suggest
reactive changes

Significant interobserver variability

Aternative term « crypt cell atypia »

Higher risk for advanced neoplasia compared with
conventional dysplasia

Molecular alterations: aneuploidy, TP53, KRAS, 



Dysplasia with increased paneth cell differentiation

Common (13%); UC patients with long 
history of IBD; very rare concurrent history
of PSC (9%)

Usually polypoid/visible

Right colon

Tubular

Increased Paneth cell differentiation
involving at least 2 contiguous dysplastic
crypts in 2 different foci

Similar risk for advanced neoplasia
compared with conventional dysplasia

Molecular alterations: aneuploidy



Rare (3%); UC patients with long history of IBD; 
not uncommon concurrent history of PSC (up to 
14%)

Often flat/invisible

Equally common in both right and left colon

Complete or near complete absence of goblet
cells; tubular architecture with nuclear anomalies 
meeting the criteria of LGD (both crypts and 
surface epithelail cells)

More likely to be associated with conventional
dysplasia than hypermucinous and crypt cell
dysplasia

Higher risk for advanced neoplasia compared with
conventional dysplasia

Molecular alterations: aneuploidy, PIK3CA, TP53, 
KRAS

Goblet cell deficient dysplasia



Serrated lesions in IBD: a challenge

• Two considerations:

• (i) serrated lesions that occur in the population may also occur 
in IBD patients. 

• (ii) IBD-associated dysplastic lesions may show serration

• Similar clinical and molecular features of IBD-associated serrated 
lesions with their sporadic counterpart

• The gross or endoscopic appearance (large irregular ill-defined area 
vs polyp/lesion), size and histology may be helpful to distinguish 
sporadic SL from serrated IBD-associated dysplasia



Serrated dysplasia

Choi et al., Adv Anat Pathol 2021



Sessile serrated lesion-like dysplasia

Choi et al., Adv Anat Pathol 2021



Traditional serrated adenoma-like dysplasia

Choi et al., Adv Anat Pathol 2021



Serrated dysplasia, not otherwise specified

Choi et al., Adv Anat Pathol 2021



Serrated epithelial changes (SEC)

• SEC (serrated epithelial changes) is a histologic finding in longstanding
colitis. 

• SEC: synonymous with hyperplastic-like mucosal change and flat 
serrated change

• Histologically: glands with distorted architecture and by crypts which 
are no longer perpendicular to the muscularis mucosae and which do 
not necessarily reach the muscularis mucosae. Serration of the 
epithelium and enlarged goblet cells both extend to the base of the 
crypts.

• SEC is not a widely recognized histopathologic finding and does not 
have WHO criteria

• Unclear clinical significance in the development of dysplasia in IBD 
patients



SEC: 46.6% of cases (most common non-conventional mucosal lesion)
SEC: loss of MGMT expression (41%), aberrant P53 expression and KRAS 
mutation (41.5%)
Association with invasive carcinoma (with same KRAS or BRAF mutation)

Surgical specimens and/or endoscopical biopsy samples of IBD patients during a 10-year period

Possible  neoplastic potential?



The emerging role of histologic disease activity
assessment in UC



The emerging role of histologic disease activity assessment
in UC

« Mucosal healing » (absence or near absence of 

macroscopic lesions in the GI mucosa) : treatment target

associated with improved long-term outcomes

However, the presence of an apparently healthy mucosa at

colonoscopy does not exclude the presence of longstanding

microscopic inflammation. 

histological remission, an important therapeutic endpoint for 

UC. 

Geboes Score (GS), Robarts Histopathology Index (RHI) and 

Nancy Index (NH)

Development of numerous scoring systems, not all formally

validated

Pai et al., Gastrointestinal Endoscopy 2018



Main histological scoring systems used in UC

Geboes score (2001):
The most commonly used histological index in 
UC

Not formally validated

But good reproducibility after interobserver
agreement analyses

Progressive classification system based on the 
existence of six major grades, and subdivision 
of each grade into four categories

Recent development of a simplified version of 
this score (Jauregui-Amezaga et al., JCC 2017)  



Main histological scoring systems used in UC

The Nancy Index (NI)

The main advantages: its practicality, high 

intraobserver and interobserver reliability 

and responsiveness to change

The  Robarts Histopathologic Index 

(RHI)

The main advantages: This histological 

index has been reported to be 

reproducible, responsive and valid. 

Bressenot et al., Gut 2015



• Specific objectives : 

(i) to standardise the approach to the assessment of histological activity in 
UC

(ii) to specify which inflammatory cells require assessment

(iii) to define which structural changes (epithelium and/or lamina propria) are 
important

(iv) to define minimum requirements for histological response, remission and 
improvement

(v) to recommend the best histological scoring systems

Magro et al., JCC 2020



Histological procedures (1) : the pathology report should
include all the acute and chronic features of UC



Histological procedures (2) : eliminating mucosal
neutrophils and ulceration/erosion should be the 
minimum requirement for histological remission



Histological scores (1)

Pai et al., Gastrointestinal Endoscopy 2018



Histological scores (2) : histological remission

Several definitions of 

histological remission or 

histological mucosal healing

In clinical pratice, 

histopathologists should

provide a description of 

activity and/or use a 

recognised scoring system, 

instead of using the word

« healing » or « remission » 



Histological scores (3) : which score should be used?



Aim: To assess the impact of histologic and endoscopic disease activity on the risk for a first 
CRN in IBD patients after a surveillance colonoscopy negative for dysplasia (assessment of the 
proper interval between surveillance colonoscopies, stratification of the risk)

N=45 CRN

OR per 1 unit increase

Endoscopic and histologic predictors

The cumulative assessment of 
histologic disease based on the Nancy 
histologic index should be included in 
the risk-stratification strategy for CRN 
screening in IBD. 






