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Normal Histology

 Mucosal architecture

 Cells in the lamina propria

 Lymphocytes

 Plasma cells

 Macrophages

 Eosinophilic granulocytes

 Mast cells

 Neutrophilic granulocytes



Normal Histology



Normal Histology

 Interindividual variability

 Intraindividual variability

 Regional variability

Right colon

Inflammatory cell density

Left colon and rectum



Normal Histology

… avoid diagnosis of mild 

chronic „unspecific“ colitis!
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Basic Principles of 

Histological IBD Diagnosis

 Analysis of multiple biopsies allows a correct diagnosis of 

inflammatory bowel disease in 66-75% of newly diagnosed 

patients. 

 Providing additional endoscopic and clinical data to the 

pathologist increases the diagnostic accuracy, allowing a final 

diagnosis in more than 90% of cases

 The histological features useful for a diagnosis of inflammatory 

bowel disease may be grouped into four categories: 

 Mucosal (crypt) architecture 

 Lamina propria cellularity 

 Infiltration by neutrophils

 Epithelial changes



Basic Principles of 

Histological IBD Diagnosis

 Abnormalities in mucosal (crypt) architecture

 Crypt distortion

 Crypt branching

 Surface epithelium irregularities (pseudovillous change)

 Reduced crypt length (shortening)

 Reduced crypt density

 Abnormalities in crypt architecture are particularly 

pronounced in ulcerative colitis (57-100% of cases), but 

may also occur in Crohn’s disease (27-71% of cases) 

Atrophy



Basic Principles of 

Histological IBD Diagnosis

Crypt 

Branching

Crypt 

architectural 

distortion

Variability in 

crypt internal 

diameter

Variability in the 

intercryptal 

distance



Basic Principles of 

Histological IBD Diagnosis

 Lamina propria cellularity

 Transmucosal increase of inflammatory cells 

 Basal plasmacytosis



Basic Principles of 

Histological IBD Diagnosis

Increased transmucosal 

inflammation of the lamina propria

Basal plasmacytosis 

(and crypt shortening)



Basic Principles of 

Histological IBD Diagnosis

 Lamina propria cellularity

 Transmucosal increase of inflammatory cells 

 Basal plasmacytosis

 Non-necrotic epithelioid cell granulomas are present in 

approximately 20-50% of cases with Crohn’s disease 

(DD cryptolytic granulomas in ulcerative colitis)

 Neutrophils (cryptitis / crypt abscess formation) = markers 

of disease activity

 Epithelial changes: epithelial damage and mucin depletion 

(at active sites), metaplastic changes (markers of chronicity)



Ulcerative Colitis: Key 

Histologic Features

 Diffuse (continuous) mucosal disease that begins in the rectum and 

spreads variably to the proximal colon (worse distally)

 Severe diffuse mucosal architectural abnormalities (crypt atrophy and 

distortion, decreased crypt density)

 Severe diffuse transmucosal increase of (predominantly mononuclear) 

inflammatory cells with basal plasmacytosis

 Epithelial abnormalities, such as surface epithelial damage and mucin

depletion as well as Paneth cell metaplasia (in biopsies obtained distal 

to the hepatic flexure)

 Tissue fragments both within the same biopsy and within separately 

submitted specimens tend to show the same degree of inflammation

 Rare epithelioid cell granulomas, related to ruptured crypts



Ulcerative Colitis

Langner et al. Virchows Arch 2014
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Langner Gastroenterol Clin North Am 2012



Ulcerative Colitis

Langner Gastroenterol Clin North Am 2012



Inactive ulcerative colitis Active ulcerative colitis

Ulcerative Colitis



Crohn‘s Disease: Key 

Histologic Features

 Segmental (discontinuous) transmural disease (“skip lesions” with fissures, 

fistulae) with variable rectal involvement and variable disease severity (worse 

proximally)

 Focal (discontinuous) crypt architectural abnormalities (focal crypt distortion, 

branching etc.)

 Focal (discontinuous) inflammation (focal mononuclear expansion of the 

lamina propria, focal cryptitis). Focal or patchy inflammation may be observed 

in biopsies submitted from different parts of the bowel or may be present within 

tissue fragments of the same biopsy, not rarely within a single biopsy 

specimen

 Aphthous erosions/ulcers and deep fissures, any location

 Epithelioid cell granulomas (not crypt related) in approximately 20% of 

mucosal biopsies (up to 50% in resections)

 Transmural lymphoid aggregates as well as fibromuscular obliteration and 

nerve fiber hyperplasia in the submucosa on surgical specimens



Crohn‘s Disease

Langner et al. Virchows Arch 2014



Crohn‘s Disease

DD cryptolytic 

granuloma (in UC)



Crohn‘s Disease

Active Crohn‘s disease



www.medunigraz.at/ENGIP

Case October 2012

http://www.medunigraz.at/ENGIP


Crohn‘s Disease: Distribution 

within the GI Tract

Stomach: microscopic 

lesions in 50-75%

Isolated small bowel 

CD in 30-35%

Isolated large bowel 

CD in 15-25%

CD affecting both small and large bowel in 40-50%



Upper Gastrointestinal 

Tract in Crohn‘s Disease



Upper GI Tract Involvement 

in IBD – Part 1

Author Crohn‘s disease Ulcerative colitis

Oberhuber et al. 1997 Focal gastritis (antrum 48%, corpus 14%), 

granulomas 15%

Not analysed

Wright & Riddell 1998 Focal gastritis 31%, focal duodenitis 40%, 

granulomas 9%.

Not analysed

Oberhuber et al. 1998 Focal duodenitis in 43 cases (12%), 33 with 

granulomas

Focal bulbitis in 73 cases (13%), 22 with 

granulomas

Focal antrumgastritis in 238 cases (42%), 11 

with granulomas

Focal corpusgastritis in 113 cases (37%), 6 

with granulomas

Not analysed

Yao et al. 2000 Microaggregates 55%, granulomas 18% No microaggregates and no granulomas in 23 

cases

Parente et al. 2000 Focal gastritis in 40/94 (43%) HP-negative 

cases, granulomas in 5 cases

Focal gastritis in 5/42 (12%) HP-negative 

cases, bust also in 11/57 (19%) HP-negative 

non-IBD control cases, no granulomas



Upper GI Tract Involvement 

in IBD – Part 2

Author Crohn‘s disease Ulcerative colitis

Sharif et al. 2002 Focal gastritis in 28/43 (65%) children; 

granulomas in 6 (14%); mild to moderate 

chronic non-HP gastritis in 35%

Focal gastritis in 5/24 (21%) children; mild to 

moderate chronic non-HP Gastritis in 50%

Kundhal et al. 2003 Focal antrumgastritis in 52% Focal antrumgastritis in 8%

Xin et al. 2004 Focal gastritis in 1/19 (5%) Focal gastritis in 1/8 (12.5%)

Petrolla et al. 2008 Focal gastritis 36% CD ileitis vs. 5% non-CD 

ileitis

Not analysed

Lin et al. 2010 Not analysed Focal gastritis in 17/59 (29%) cases, one 

case with granulomas

Sonnenberg et al. 2011 Focal gastritis in 11/208 (5%) cases No focal gastritis in 280 cases

Hummel et al. 2012 Focal gastritis in 48/70 (69%) children; focal 

duodenitis in 13 (19%) children

Focal gastritis in 6/33 (18%) children; no focal 

duodenitis

Mc Hugh et al. 2013 13/25 (52%) children with focal gastritis have 

CD; 31/262 (11.8%) cases with focal gastritis 

(19 x IBD, of these 9 x CD and 9 x UC)

3/25 (12%) children with focal gastritis have 

UC; 31/262 (11.8%) cases with focal gastritis 

(19 x IBD, of these 9 x CD and 9 x UC)

Ushiku et al. 2013 Focal gastritis in 34/62 (55%) children; 

granulomatous gastritis in 9/62 (15%)

Focal gastritis in 17/57 (30%) children; no 

granulomatous gastritis 
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Selected Difficulties in 

Histological IBD Diagnosis

 Ulcerative colitis and Crohn’s disease show overlapping morphological 

features, and a precise diagnosis may be difficult, if not impossible in 

10-15% of cases

 Terminology: Indeterminate colitis (on resection specimens) or 

IBD unclassified, IBDU (on biopsies)

 In fact, there is no single pathognomonic histological feature, and the 

diagnosis typically rests on a combination of clinical, laboratory, 

endoscopic, and histological observations, with ulcerative colitis 

showing more severe architectural and inflammatory abnormalities 

than Crohn’s disease

 Differential diagnosis between ulcerative colitis and Crohn’s disease 

may also be challenging when patients are under therapy: mucosal 

healing in ulcerative colitis may cause discontinuous inflammation (and 

“rectal sparing”)



Infectious
colitis

UC active
phase

UC in 
remission

Crohn‘s
disease

Crypt architectural
abnormalities / basal 
plasmacytosis

- / (+) +++ ++/+ +/(+)

Metaplastic Paneth cells
/ mucin depletion

- ++ ++ / (+) (+)

Mononuclear cells ↑ (+) +++ - (+)

Neutrophils +++ +++ - ++

Granulomas / giant cells (+) (+) - ++

Continous morphologic
changes

(+) +++ ++ / (+) -

Discontinous
morphologic changes

+ - - / (+) ++

Selected Difficulties in 

Histological IBD Diagnosis



Selected Difficulties in 

Histological IBD Diagnosis

 Ulcerative colitis and Crohn’s disease show overlapping morphological 

features, and a precise diagnosis may be difficult, if not impossible in 

10-15% of cases

 Terminology: Indeterminate colitis (on resection specimens) or 

IBD unclassified, IBDU (on biopsies)
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 Differential diagnosis between ulcerative colitis and Crohn’s disease 

may also be challenging when patients are under therapy: mucosal 

healing in ulcerative colitis may cause discontinuous inflammation (and 

“rectal sparing”)



Joo & Odze. Am J Surg Pathol 2010



Loftus et al. Gut 2005



Loftus et al. Gut 2005



Schaeffer et al. Dig Dis Sci 2013



De Vries et al. World J Gastroenterol 2015



Differential Diagnosis

 Prolonged infection

In early-onset IBD (2-6 weeks after the first symptoms), the classical 

histological features may not be fully established yet



Infectious Colitis

Cryptitis

Crypt abscesss



Infectious Colitis

Please note:

In early-onset IBD    

(2-6 weeks after the 

first symptoms), the 

classical histological 

features may not be 

fully established yet, 

whereas in prolonged 

infection mild features 

indicating chronic 

disease may be 

observed.



Differential Diagnosis

 Prolonged infection

In early-onset IBD (2-6 weeks after the first symptoms), the classical 

histological features may not be fully established yet

 Superinfection in established IBD

 Bacterial infection

 Virus infection, particularly CMV



Sager et al. Aliment Pharmacol Ther 2015



Mc Curdy et al. Inflamm Bowel Dis 2015



Obtain material from mucosal defects (granulation 

tissue): immunohistochemistry and PCR render 

comparable results. 

Please note: the number of positive cells is small 

(→ many biopsy specimens and many levels).
Zidar et al. Virchows Arch 2015



Magro et al. J Crohns Colitis 2013



Magro et al. J Crohns Colitis 2013



Rahier et al. JCC 2014

Histopathology combined with 

immunohistochemistry (IHC, using 

monoclonal antibodies against CMV 

immediate early antigen) are highly 

specific and sensitive for verifying 

CMV infection in tissue or biopsies. 

The most commonly used technique 

for diagnosis of CMV infection and 

disease is detection of CMV DNA 

through PCR in tissue biopsies and 

in the blood. The advantages of PCR 

are rapid results, high sensitivity, the 

potential for qualitative and 

quantitative testing.



Zagorowicz et al. JCC 2016



Differential Diagnosis

 Prolonged infection

In early-onset IBD (2-6 weeks after the first symptoms), the classical 

histological features may not be fully established yet

 Superinfection in established IBD

 Bacterial infection

 Virus infection, particularly CMV

 Diverticular colitis (segmental colitis associated with 

diverticulosis/diverticulitis; SCAD) 

 Chronic colitis with crypt architectural abnormalities, mixed 

inflammatory infiltrate, cryptitis and crypt abscess formation as 

well as basal plasmacytosis and occasional Paneth cell 

metaplasia in the interdiverticular luminal mucosa

 Biopsies proximal and distal to the involved segment should be 

normal (in 10% extension into non-diverticular mucosa)



Segmental Colitis Associated 

with Diverticulosis (SCAD)



Segmental Colitis Associated 

with Diverticulosis (SCAD)



Segmental Colitis Associated 

with Diverticulosis (SCAD)



Makapugay & Dean. Am J Surg Pathol 1996

Segmental Colitis Associated 

with Diverticulosis (SCAD)



McCarthy et al. Histopathology 2015

Mycophenolate mofetil (MMF)

Immune checkpoint inhibitors 

(Ipilimumab, Nivolumab, 

Pembrolizumab etc.)



Chen et al. Am J Surg Pathol 2017



Chen et al. Am J Surg Pathol 2017



In conclusion, Ipi-AC has many 

overlapping features with ulcerative 

colitis but is a distinct pathologic entity 

with notable clinical and 

histopathological differences. 

Adler et al. J Intern Med 2018



Assarzadegan et al. Virchows Arch 2018
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Clinicopathological

Correlation

 Clinical significance

 Risk of relapse

 Risk of dysplasia / carcinoma

 Clinical remission does not imply 

endoscopic remission (endoscopic 

mucosal healing)

 Endoscopic remission does not 

imply histological remission 

(histological mucosal healing)

 Which is the aim of therapy?

 The problem of Crohn‘s disease 

(=discontinuous inflammation 

affects accuracy of diagnosis)

Bryant et al. J Crohns Colitis 2014



Zenlea et al. Am J Gastroenterol 2016

Association of histology scores 

with relapse

A multivariate model (nominal 

logistic) that included mesalamine 

use, white cell count, endoscopy 

score, and histology grade was 

generated to determine 

independent associations with the 

primary outcome. 

Of these, only the histology 

grade remained significantly 

associated with clinical relapse 

within 12 months (P =0.006).



Marchal-Bressenot et al. Gut 2017] 



Marchal-Bressenot et al. Gut 2016
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Leedham et al. Gastroenterology 2009



Matkowskyj et al. Arch Pathol Lab Med 2013



Magro et al. J Crohns Colitis 2013



Colitis-associated dysplasia Regenerating epithelium

Crypt architecture Altered (budding, branching, 

cribriforming, crowding or 

back-to-back growth)

Preserved

Cytological atypia

N/C ratio

Nuclei

Nucleoli

Mitoses

Moderate (to marked)

Increased

Enlarged, irregular, 

hyperchromatic, stratification, 

loss of polarity

Prominent, enlarged (or 

multiple)

Frequent, pathological mitoses

Mild (to moderate)

Normal

Regular, smooth membrane, no 

stratification

May be prominent, but usually 

not enlarged

Frequent, normal looking

Surface maturation No Yes

Increased lamina propria

inflammation

Variable Usually present (neutrophils!)

Odze. Gastroenterol Clin North Am 2006

Differential Diagnosis Flat 

Dysplasia vs. Regenerating

Epithelium



Negative for

dysplasia

Indefinite for

dysplasia

Low-grade 

dysplasia

High-grade 

dysplasia

Architectural

distortion

Nuclear

hyperchromasia & 

pleomorphism

N/C ratio

Nucleoli

Mitoses

Surface maturation

Microscopic Patterns 

of Dysplasia



Annese et al. J Crohns Colitis 2013



Annese et al. J Crohns Colitis 2013



Laine et al. Gastrointest Endosc 2015

„It was agreed that the terms dysplasia-associated lesion or mass 

(DALM), adenoma-like, and non-adenoma-like should be abandoned”



Magro et al. J Crohns Colitis 2017



Summary of Guideline 

Statements

ECCO ESP 

CED Histology 

Consensus 2013

ECCO 

IBD Endoscopy

Consensus 2013

SCENIC 

Consensus 

Statement 2015

ECCO 

UC Consensus

2017

Flat and elevated 

dysplasia (low 

grade versus high

grade), colitis-

associated 

dysplasia vs. 

colitis-independent

dysplasia 

(adenoma-like 

lesion, sporadic 

adenoma)

Visible and 

invisible dysplasia 

(low grade versus 

high grade), no 

distinction 

between colitis-

associated 

dysplasia vs. 

colitis-independent

dysplasia 

(sporadic 

adenoma)

Visible (polypoid 

versus non-

polypoid) and 

invisible dysplasia 

(low grade versus 

high grade), 

colitis-associated 

dysplasia vs. 

colitis-independent

dysplasia 

(sporadic 

adenoma)

Polypoid, non-

polypoid and 

endoscopically 

invisible dysplasia 

(low grade vs. high 

grade), adenomas 

only in non-

inflamed mucosa 

(proximal in UC)



Differential diagnosis

dysplasia vs. regenerating

epithelium



Differential diagnosis

dysplasia vs. regenerating

epithelium



Interobserver Variability

Odze et al. Mod Pathol 2002

Do the data of this study and similar 

studies convey the need for ancillary 

techniques, i.e. immunohistochemistry 

or molecular analysis?



Beaugerie & Itzkowitz. N Engl J Med 2015



p53 Immunostaining in 

Dysplastic Lesions

Kaye et al. Histopathology 2010

Two principal patterns of abnormal p53 staining („all or nothing“):

Strongly positive (due to impaired protein degradation)

Completely negative (due to protein truncation, not recognized by the antibody)



Ko et al. Mod Pathol 2015

…their clinical significance (IBD-dependent versus IBD-

independent serrated lesion) still needs to be defined



Colitis-associated

dysplasia

Colitis-independent 

dysplasia

Non-polypoid

dysplasia

Polypoid dysplasia

(previously DALM)

Sporadic adenoma

(previously ALM)

TSA

TA, TVA, VA

„Neoplastic

serrated lesion“

Sessile serrated

adenoma / polyp

Conclusion



Colitis-associated

dysplasia

Colitis-independent 

dysplasia

Polypoid dysplasia

(previously DALM) TSA

TA, TVA, VA

„Neoplastic

serrated lesion“

Sessile serrated

adenoma / polyp
Cancer

Sporadic adenoma 

(previously ALM)

Conclusion

Non-polypoid 

dysplasia



Take Home Messages I

 Accurate histological diagnosis of IBD is based upon the analysis of multiple 

biopsies from different segments of the large bowel (in combination with 

endoscopic and clinical data)

 Histological categories of classical IBD (UC and CD)

 Alteration in mucosal (crypt) architecture

 Increased lamina propria cellularity

 Neutrophil polymorph infiltration

 Epithelial abnormality: mucosal breaks as marker of (highly) active disease, 

metaplastic changes as proof of chronic disease

 Differential diagnosis

 Ulcerative colitis vs. Crohn’s disease (IBD unclassified, IBD in patients with PSC)

 Prolonged infection

 Superinfection in established IBD (in particular CMV)

 Diverticular colitis (segmental colitis associated with diverticulosis/diverticulitis; 

SCAD)

 Adverse drug reactions (primary vs. secondary autoimmune enteropathy)



Take Home Messages II

 Colitis-associated dysplasia develops in areas with chronic inflammation 

(colitis-independent dysplasia versus sporadic adenoma → the distinction 

is no longer clinically relevant)

 It represents the best and most reliable marker of malignancy risk in 

patients with IBD

 Four morphologic categories need to be distinguished: negative 

(regenerating epithelium), indefinite and positive for low-grade dysplasia 

and high-grade dysplasia (the role of serrated lesions needs to be defined 

in future studies: colitis-dependent versus colitis-independent)

 There is considerable morphological overlap between the categories → 

the interobserver agreement is low (the interobserver variation high)

 P53 immunostaining may be helpful in difficult cases, but needs 

knowledge on the possibilities (different expression patterns: “all or 

nothing”) and limitations (negativity does not necessarily rule out 

dysplasia) of the method



http://www.medunigraz.at/projekte-

forschen/engip/

European Network of 

Gastrointestinal Pathology



European Network of 

Gastrointestinal Pathology

www.medunigraz.at/ENGIP

www.facebook.com/ENGIP

http://www.medunigraz.at/ENGIP
http://www.facebook.com/ENGIP


European Network of 

Gastrointestinal Pathology

520 ENGIP-members 

from 47 countries

(March 27, 2019)



Pannonian ENGIP

Members (n=75)



Thank you very much for

your kind attention!

Cord Langner MD

Institute of Pathology 

Medical University of Graz / Austria 

cord.langner@medunigraz.at

European Network of Gastrointestinal Pathology

www.medunigraz.at/ENGIP

www.facebook.com/ENGIP

Advanced Training Center of Gastrointestinal Pathology

European Society of Pathology

http://www.medunigraz.at/ENGIP
http://www.facebook.com/ENGIP
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