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Overview

– Molecular basis of colorectal cancers (CRC)

– Precursor lesions (conventional and serrated)

– Challenges in the pathologic assessment and 
reporting of CRC:

• Histologic subtypes

• Changes of TNM8 classification (pT4a)

• “Tumor deposits”

• "Tumor budding”



The colorectal cancer (CRC), a frequent pathology

3rd most frequent cancer 

and 4th most frequent cause 

of cancer death in the world

In France, 36,000 new cases 

diagnosed per year; 41% 

survival rate at 5 years and 

16,000 deaths per year. 

Lynch

MUTYH-associated polyposis, serrated
polyposis, Polymerase Proofreading-
Associated Polyposis (POLE mutations)



The colorectal carcinogenesis, a multi-step
model

From Beaugerie et Itzkowitz, NEJM 2015



CRCs are heterogeneous from a molecular
point of view

Guinney et al., Nature Med 2015
MSI CIN

+ epigenetic alterations (CIMP)



The two main types of precursor lesions
of CRC

Conventionnal adenomas Serrated lesions



Conventional colorectal adenoma

Benign, premalignant neoplasm
composed of dysplastic
epithelium

Conventional versus serrated

Three subtypes:
- Tubular adenoma
- Villous adenoma (>75% with

a villous architecture)
- Tubulovillous adenoma

(villous structures resembling
small intestinal villi in >25% 
of the adenoma)

Low grade versus high grade



AJCC/UICC TNM 2017, 8th edition:
pTis: carcinoma in situ, intramucosal
carcinoma (involvement of lamina propria
with no extension through muscularis
mucosae)

pT1: tumor invades the submucosa (through
the muscularis mucosa but not into the 
muscularis propria)

0.75% to 5.6% of large bowel polyps removed in 
general diagnostic colonoscopy practice (Haggitt et al., 

Gastroenterology 1985)

What is a malignant polyp? 



Setaffy et al, 2015

The serrated pathway, an alternative 
pathway

30% of CRC

- Hyperplastic polyp (HP) 
(microvesicular type and goblet cell-
rich type)

- Sessile serrated lesion (ex « sessile 
serrated adenoma/polyp ») with or 
without dysplasia (SSL)

- Traditional serrated adenoma (TSA)
- Unclassified serrated adenoma

WHO 2019 classification 
of digestive system tumours

Colorectal serrated lesions and 
polyps are characterized
morphologically by a serrated
(sawtooth or stellate) 
architecture of the epithelium



Hyperplastic polyp



Sessile serrated lesions (the ex « sessile serrated
adenoma/polyp »)



– Dysplasia may develop in some SSL (transient step during progression to 
carcinoma)

– The dysplastic component : 
• Sharply demarcated from the SSL
• Greater morphological heterogeneity (complex architecture with crypt

crowding, complex branching, cribriforming, villous architecture)
• Intestinal dysplasia or serrated dysplasia (multiple patterns+++); 
• Stratification of dysplasia into low-grade versus high-grade is not 

recommended. 

Sessile serrated lesions (the ex « sessile 
serrated adenoma/polyp ») with dysplasia



Morphologic patterns of SSLD



With the courtesy Dr Ian Brown

Morphologic patterns of SSLD



Traditional serrated adenoma

- 5 % of serrated polyps

- Large protuberant polyps (distal colorectum++) or flat lesions (proximal 
colon)

- The two most distinctive features:
- Slit-like serration
- Tall columnar cells with intensely eosinophilic cytoplasm and pencillate

nuclei stratification
- Ectopic crypt formations along the sides of the villous projections of 

protuberant TSA (but rarely present in flat TSA)

- Areas of overt dysplasia (either intestinal or serrated type).



Importance of the orientation for the diagnosis of 
serrated lesions



The serrated pathway

WHO 2019 classification 
of digestive system tumours



The serrated pathway

WHO 2019 classification 
of digestive system tumours



The serrated pathway

WHO 2019 classification 
of digestive system tumours



Pathology report of CRC after surgical resection: the 
example of Saint-Antoine hospital’s standardized report



Pathology report of CRC after surgical resection: the 
example of Saint-Antoine hospital’s standardized report



Different types of adenocarcinoma



Some definitions in tumour pathology
(OMS 2000)

• Mucinous adenocarcinoma: an adenocarcinoma
containing extracellular mucin comprising more than 50% 
of the tumour. Note that « mucin producing » is not 
synonymous with mucinous in this context; grading

• Signet-ring cell carcinoma: an adenocarcinoma in which
the predominant component (more than 50%) is composed
of isolated malignant cells containing intracytoplasmic
mucin. 

• Medullary carcinoma: a malignant epithelial tumour in 
which the cells form solid sheets and have abundant
eosinophilic cytoplasm and large, vesicular nuclei with
prominent nucleoli. An intraepithelial infiltrate of 
lymphocytes is characteristic.    





• Mucinous adenocarcinoma: an adenocarcinoma containing
extracellular mucin comprising more than 50% of the tumour. Note 
that « mucin producing » is not synonymous with mucinous in this
context. 

• Signet-ring cell carcinoma: an adenocarcinoma in which the 
predominant component (more than 50%) is composed of isolated
malignant cells containing intracytoplasmic mucin. 

• Medullary carcinoma: a malignant epithelial tumour in which the 
cells form solid sheets and have abundant eosinophilic cytoplasm
and large, vesicular nuclei with prominent nucleoli. An intraepithelial
infiltrate of lymphocytes is characteristic.    

Some definitions in tumour pathology
(OMS 2000)





• Mucinous adenocarcinoma: an adenocarcinoma containing
extracellular mucin comprising more than 50% of the tumour. Note 
that « mucin producing » is not synonymous with mucinous in this
context. 

• Signet-ring cell carcinoma: an adenocarcinoma in which the 
predominant component (more than 50%) is composed of isolated
malignant cells containing intracytoplasmic mucin. 

• Medullary carcinoma: a malignant epithelial tumour in which the 
cells form solid sheets and have abundant eosinophilic cytoplasm
and large, vesicular nuclei with prominent nucleoli. An intraepithelial
infiltrate of lymphocytes is characteristic; MSI++; aberrant IHC 
pattern (CDX2 and CK20-)  

Some definitions in tumour pathology
(OMS 2000)





A new subtype of colorectal adenocarcinoma, the 
« adenoma-like adenocarcinoma

Previously described as « villous
adenocarcinoma » and « invasive 
papillary adenocarcinoma » 

Invasive adenocarcinoma in which
>50% of the invasive areas have an 
adenoma-like aspect with villous
structures, with low-grade aspect
Minimal desmoplastic reaction; 
pushing growth pattern;

Incidence: 3 to 9%

Difficulties in establishing a 
diagnosis of the invasive comonent
on biopsies, high KRAS mutation 
rate and favourable diagnosisWHO 2019 classification 

of digestive system tumours



Pathology report of CRC after surgical resection: the 
example of Saint-Antoine hospital’s standardized report



Publication of TNM8 at the 

end of 2016

Used since January 2018



• TNM7: Subdivision of pT4 into 2 categories: 
– (i) pT4a (« tumor penetrates the surface of the visceral

peritoneum »)

– (ii) pT4b (« tumor directly invades or is histologically
adherent to other organs or structures »), 

based on different outcomes shown in expanded datasets

• Tumor with perforation? 

The main changes of TNM8: better definition
of the pT4a subcategory



Clarification on the definition of pT4a



pT4b

Direct invasion or adhesion to adjacent structures or 

organs by the tumor



Stratification of type and duration of adjuvant 
chemotherapy in stage III colon cancer according to 

TNM classification

Superiority of 6 
months of adjuvant 
chemotherapy, 
compared to 3 
months, particularly 
in subgroups pT4 
et/ou pN2. 



Twelve experienced Deutch and Belgian GI 

pathologists, working at university or non-

university hospitals classified 66 preselected 

scanned Hematoxylin (1 slide per case). 

Results:

Interobserver variability among 12 

pathologists was 0.50 (95%CI 0.41–0.60; 

moderate agreement).

Intraobserver variability (8 pathologists) was 

0.71 (substantial agreement

For interlaboratory analysis, after adjustment 

for case mix, 8 labs diagnosed pT4a 

significantly less or more frequently than the 

median lab.

Diagnosis of pT4a stage appears to be challenging.

There is a need for standardizing assessment of this

pathological entity (both with regard to sampling and 

microscopic assessment). 



Significance of tumors that are <1 mm from the serosal
surface and accompanied by serosal reaction?

Panarelli et al., Am J Surg Pathol 2013

Multiple-level sections 

and/or additional tissue 

blocks of the tumor

should be examined to 

detect serosal surface 

involvement

Important to individualize

this type of pT3 tumor





Tumor deposits (TD)

 Tumor deposits (TD) in the pericolonic and perirectal adipose tissue of 

CC were first described in 1935

“[…] we have found deposits of carcinoma cells at a distance from the 

primary growth although the lymphatic glands themselves have been free”

Gabriel WB, Dukes C, Bussey HJR, Br. J. Surg., 1935

 TD were first introduced in the 5th edition of AJCC/TNM staging in 1997:

- if > 3 mm diameter, TD classified as regional LN metastasis

- Si < 3 mm, tumour classified as pT3

• In the 6th edition (2002), definition according to criterion on their

contours:

• TD being defined as positive LNs when they have the firm and 

smooth contour of LN, 

• while irregular TD remained in the pT category



Tumor deposits in the 7th edition
• “Isolated tumor foci in the pericolic, perirectal, or mesocolic fat, 

away from the leading edge of the tumor, within the lymph

drainage area of the primary carcinoma, without residual LN 

tissue »

• TD occur in approximately 20% of patients with colon cancer 

and are associated with poor outcome

• In AJCC TNM 7 (and 8): separate entity to LNM; TD-positive 

tumors are classified pN1c in the absence of lymph node 

metastases (LNM)

• TD are not taken into account in the presence of a LNM

• Addition of TD to the LNM count (Nagtegaal et al., JCO 2016)? 



Prognostic value of tumor deposits (TD) for disease free survival (DFS) 

in patients with stage III colon cancer: a post hoc analysis of IDEA 

France phase III trial (PRODIGE-GERCOR)

Background

In the TNM7 CC staging, the presence

of TD is only considered in the absence 

of LNM.

In the era of personalized duration of 

histopathological criteria-based

adjuvant therapy, this could potential

lead to a loss of the prognosis

prediction accuracy. 

Negative prognostic impact of 
the presence of TD across all pN
groups (qualitative variable)

Delattre et al., J Clin Oncol 2020

Of 1942 patients, 184 (9.5%) had TD. 



Prognostic value of tumor deposits (TD) for disease free survival (DFS) 

in patients with stage III colon cancer: a post hoc analysis of IDEA 

France phase III trial (PRODIGE-GERCOR)

Restadification

Non restadified Restadified N2 Total
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N0* 3 0 3 

N1 (a-
b)

1367 32 1399

N1c 52 3 55

total 1422 35 1457

A total of 35 patients were

restadified from pN1 to pN2 by 

adding TD to the LNM count pN2-restaged patients had similar

DFS than those initially classified

as pN2

TD are a major prognostic factor, both qualitatively and 

quantitatively.

The addition of TD to LNM may help to better define the duration 

of adjuvant therapy. 



Pathology report of CRC after surgical resection: the 
example of Saint-Antoine hospital’s standardized report



Tumor budding is defined as a single tumor cell or a 

cell cluster consisting of four tumor cells or less

Assessment in one hotspot (in a field measuring 0.785 

mm2) at the invasive front

Bd2 and Bd3: independent predictor of LNM in pT1 CRC 
(Lugli et al., Modern Pathology 2017)

Tumor budding should be incorporated into CRC 
guidelines/protocols and staging systems. 



Validation of the clinical value of the definition and grading

system for tumor budding in a prospective study for stage II CC

Ueno et al., JCO 2019



Tumor budding, an important prognostic factor in stage III colon 
cancer patients treated with oxaliplatin-based chemotherapy: a post-

hoc analysis of the IDEA France Prodige-GERCOR study

Basile et al., Annals Oncology 2022

Strong association of Bd2 and Bd3 
categories with poor DFS (and OS)

When combined with pTN stage, Bd 
significantly improved disease
prognostication

Bd per the ITBCC 2016 should be
mandatory in every pathology report in 
stage III CC patients. 



Poorly differentiated clusters (PDC):

Recently identified as a novel risk
factor for LNM

Validation is warranted. 
Poorly differentiated

clusters: clusters of >5 

cancer cells that lacked

gland-like structures

Tumor budding: single 

cancer cells or clusters 

comprising<5 cancer 

cells



CIN pathway MSI pathwayCIMP pathway
≈20 % 15- 20 %80-85 %

Lynch Syndrome Serrated
lesions

« Classical » CRC
CRC of elderly

patients

BRAF 
mutation

RAS and 
NRAS 

mutations

Anti-EGFR resistance
(predictive factor)

Prognostic
factor (MSS) 

Diagnosis of LS

Predictive factor for the 
lack of efficay of 5-FU

Efficacy of ICKi (stage 4)

MSI

Pathologist’s role for the therapeutic
management of CRC

Universal screening of all 

newly diagnosed CRCIf therapeutic failure: NTRK (notably if MSI 
KRAS and BRAF WT), HER2 (IHC +/- ISH)






