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Paris Endoscopic Classification of CRC



Colorectal cancer
Most cancers arise from a polyp or mucosal lesions

This process begins with an aberrant crypt, evolving into a neoplastic precursor lesion 
(a polyp), and eventual progressing to colorectal cancer over an estimated 10–15 year 
period. 

The cell of origin for the majority of colorectal cancers is currently assumed to be a 
stem cell or stem-cell-like cell.

These cancer stem cells are the result of progressive accumulation of genetic and 
epigenetic alterations that inactivate tumor-suppressor genes and activate 
oncogenes. Cancer stem cells reside in the base of the colonic crypts and are essential 
for the initiation and maintenance of a tumor.



Colorectal cancer

Globally, there are two major distinct precursor lesion pathways:

- the traditional adenoma–carcinoma pathway leading to 70–90% 
of colorectal cancers; 

- the serrated neoplasia pathway (10–20% of colorectal cancers). 

These pathways represent distinct multiple genetic and epigenetic 
events in a rather sequential order.

Cancer Genome Atlas Network
Comprehensive molecular characterization of human colon and rectal cancer. Nature. 2012; 487: 330-337



Colorectal cancer

Chromosomal instability phenotypes typically develop following genomic events initiated by an APC mutation, followed by RAS activation or function loss 
of TP53. 

Conversely, the serrated neoplasia pathway is associated with RAS and RAF mutations, and epigenetic instability, characterised by the CpG island 
methylation phenotype, leading to microsatellite stable and instable cancers. Further genome-wide studies have also identified newer markers and 
phenotypic subtypes on the basis of mutations present (eg, presence of polymerase-ε or POLE mutations or mismatch repair deficiency [dMMR]) leading 
to a hypermutated phenotype.

Familial adenomatous 
polyposis (FAP) is an 
autosomal dominant inherited 
condition  

Adenomatous Polyposis Coli (APC)
is an oncosoppressor gene

The three Ras genes in humans (HRas, KRas, and NRas) 
are the most common oncogenes in human cancer; 
mutations that permanently activate Ras are found in 
20 to 25% of all human tumors and up to 90% in certain 
types of cancer (e.g., pancreatic cancer).

DNA mismatch repair (MMR) is a 
highly conserved biological pathway 
that plays a key role in maintaining 
genomic stability.



APC and RAS



Colorectal cancer

Consensus molecular subtypes

In 2014, on the basis of gene expression, colorectal cancer was classified 
into four molecular subtypes (consensus molecular subtypes [CMS])

The genes or pathways implicated are unique to each CMS

• MSI immune [CMS1]
• canonical [CMS2] 
• metabolic [CMS3]
• mesenchymal [CMS4] 

Right-sided colorectal cancers are more often MSI-immune and metabolic tumours.

Although the sidedness and mutation status (RAS or RAF) of tumors are factors that help to choose systemic 
treatments, the CMS classification is being explored in clinical trials as a prognostic or predictive marker.

The consensus molecular subtypes of colorectal cancer. Nat Med. 2015; 21: 1350-1356



Colorectal cancer: CMS classidfication

Although the sidedness and mutation status (RAS or RAF) of tumors are factors that help to choose systemic treatments, the 
CMS classification is still being explored in clinical trials as a prognostic or predictive marker.



Colorectal cancer

Left-sided versus right-sided disease

Molecular features of right-sided (proximal) colon cancers are 
different when compared with left-sided (distal) colon cancers 

and rectal cancers.

Right-sided colorectal cancers are more often MSI-
immune and metabolic tumours (CMS1 and CMS3)

 



Colorectal cancer
Left-sided versus right-sided disease

Apart from molecular differences, embryological, biological, and anatomical differences exist between 
left-sided and right-sided colorectal cancer. 
Sidedness has a key role, particularly in the metastatic setting and is increasingly being recognized as 
a predictive marker of response to anti-EGFR drugs.

 



CRC and colon polyps
• Most colorectal cancers, regardless of etiology, arise from 

adenomatous polyps. 

• A polyp is a grossly visible protrusion from the mucosal surface and may be 
classified pathologically as a non-neoplastic hamartoma (juvenile polyp and 
others), a hyperplastic mucosal proliferation (serrated  polyps), or an 
adenomatous polyp.

• Only adenomas are clearly premalignant, and only a minority of such 
lesions becomes cancer. 

• Adenomatous polyps may be found in the colons of ~30% of middle-aged 
and ~50% of elderly people; however, <1% of polyps ever become 
malignant. Most polyps produce no symptoms and remain clinically 
undetected. 



CRC and colon polyps

65%

10% Sessile Serrated 
Adenomas (SSA)

Adenoma



Colon polyps: pathology classification 

Non neoplastic 

Adenomas: 

Tubular

Tubulovillous

Villous 

Serrated polyps: 

Hyperplastic polyps (HP) 

Sessile serrated adenomas (SSA) 

Traditional serrated adenomas (TSA).

Neoplastic

Polypoid lesions of the colon

Hamartomatous



Colon polyps histopathology (1) 
Non neoplastic 

Hamartomatous polyp
They are growths, like tumours found in organs as a result of faulty development. They are normally 
made up of a mixture of tissues, containing mucus-filled glands, with retention cysts, abundant 
connective tissue, and a chronic cellular infiltration of eosinophils.    

• Hamartomatous polyps are often found by chance; occurring in syndromes such as Peutz-Jegher
Syndrome or Juvenile Polyposis Syndrome. 

• Peutz-Jeghers syndrome   is associated with polyps of the GI tract and also increased pigmentation 
around the lips, genitalia, buccal mucosa feet and hands. People are often diagnosed with Peutz-
Jegher after presenting at around the age of 9 with an intussusception. The polyps themselves 
carry little malignant potential but because of potential coexisting adenomas there is a 15% chance 
of colonic malignancy.

• Juvenile polyps are hamartomatous polyps which often become evident before twenty years of 
age, but can also be seen in adults. They are usually solitary polyps found in the rectum which most 
commonly present with rectal bleeding. Juvenile polypoids characterised by the presence of more 
than five polyps in the colon or rectum, or numerous juvenile polyps throughout the 
gastrointestinal or any number of juvenile polyps in any person with a family history of juvenile 
polyposis. People with juvenile polyposis have an increased risk of colon cancer.

• Inflammatory polyp

These are polyps which are associated with inflammatory conditions such as  UC  and CD 

http://upload.wikimedia.org/wikipedia/commons/c/c6/Peutz-Jeghers_syndrome_polyp.jpg


Colon polyps histopathology : adenomas (2)

Benign neoplastic polyps: Adenomas

An adenoma is tumor glandular tissue, that has not (yet) gained the 
properties of a cancer. The common adenomas of the colon are the:  
tubular, tubulovillous, villous.

The villous subdivision are associated with the highest malignant 
potential because they generally have the largest surface area. 

This is because the villi are projections into the lumen and hence have a 
bigger surface area).

However, villous adenomas are no more likely than tubular or 
tubulovillous adenomas to become cancerous if their sizes are all the 
same.

Villous adenoma

Tubular adenoma

http://upload.wikimedia.org/wikipedia/commons/d/d7/Tubular_adenoma_2_high_mag.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1a/Villous_adenoma1.jpg


Colon polyps histopathology (3)  

Serrated polyps of the large intestine consist of those that display a lumen 
with a serrated or stellate architecture. The serrated polyps  family 
includes: the  hyperplastic polyps (HP), the   sessile serrated adenomas 
(SSA) and the traditional serrated adenomas (TSA).



Colon polyps histopathology:serrated pathway
Non neoplastic  

Hyperplastic polyps
Most hyperplastic polyps are found in the distal colon and rectum. They have no 
malignant potential, which means that they are no more likely than normal tissue to 
eventually become a cancer.

Hyperplastic polyps are serrated polyps. 

Hyperplastic polyps have three histologic patterns patterns of growth: 

• microvesicular

• goblet cell 

• mucin poor

Athough thought to exhibit no malignant potential it has been shown that 
hyperplastic polyps on the right side of the colon do exhibit a malignant potential. 

This occurs through multiple mutations which effect the DNA-mismatch-repair 
pathways. As such DNA mutations during replication are not repaired. This leads to 
microsatellite instability which can eventually lead to malignant transformation in 
polyps on the right side of the colon.



Colon polyps histopathology: serrated pathway

Sessile  serrated adenoma (SSA)            SSA with  dysplasia



Colon polyps histopathology: serrated pathway   

Traditional serrated adenoma (TSA)



Colon polyps histopathology: Serrated pathway 
 



Malignant potential is associated with  degree of 
dysplasia and lesion size

Type of polyp (e.g. vilous adenoma): 
Tubular Adenoma: 5% risk of cancer
Tubulovillous adenoma: 20% risk of cancer
Villous adenoma: 40% risk of cancer
Serrated*

Size of polyp  and number
<1 cm =<2% risk of cancer
1 cm=10%risk of cancer
2 cm=15%risk of cancer  

A polyp which is greater than 0.5 cm needs to be  
treated

Colon polyps: risk for CRC



Colon polyps: risk for CRC



Colon polyps symptoms

In the large majority of cases colon polyps   cause no symptoms.  
Sometimes, however, there may be signs and symptoms 

such as: 

• Rectal bleeding
• Occult bleeding (anemia)
• Changes in the bowel habit (constipation, diarrhea or narrowing of 

the stool).  
• Pain or obstruction (rare)



Colon polyps diagnosis
Nearly all colon cancers develop from polyps, but the polyps grow slowly, usually over a period of 

years. 

Screening tests play a key role in detecting polyps before they become cancerous. 

These tests can also help find colorectal cancer in its early stages, when you have a good chance of 
recovery. 

• Fecal Fecal blood test (immunochemical quantitative).  

• Colonoscopy (flexible sigmoidoscopy) 

• Barium enema.  

• Computerized tomographic colonography (virtual colonoscopy).  

• Stool DNA testing.  

• Genetic testing.   



Colon polyps diagnosis



Colon polyps 
endoscopic  glossary



Colon polyps endoscopic  classification



GASTROINTESTINAL ENDOSCOPY Volume 91, No. 3 : 2020            
Figure 1. Paris Endoscopic Classification  2005 of superficial neoplastic lesions in the colon and rectum.



Lateral spreading tumors (LTS)

GASTROINTESTINAL ENDOSCOPY Volume 91, No. 3 : 2020            
Lateral spreading lesions. Non-polypoid lesions 10 mm in diameter are referred to as laterally spreading tumors (LSTs). They 
have a low vertical axis and extend laterally along the luminal wall. LSTs are morphologically subclassified into granular type 
(LST-G) (A, B), which have a nodular surface, and non-granular type (LST-NG), which have a smooth surface (C, D)



Narrow band imaging (NBI)
La luce bianca viene sottoposta ad un filtro che seleziona esclusivamente due lunghezze d’onda (415 e 540 
nm) corrispondenti alla luce blu ed alla luce verde. La luce così filtrata ha una particolare affinità ed un picco di 
assorbimento specifico per l’emoglobina, garantendo l’enfatizzazione dei vasi sanguigni che appaiono blu scuro 
se localizzati a livello epiteliale o verdi se localizzati a livello sottomucoso.  La tecnologia NBI è stata 
ulteriormente ottimizzata in termini di qualità delle immagini accoppiandola al sistema dell’High Definition 
Television (HDTV).  



Colon polyps: narrow band imaging (NBI)

Optical diagnosis of colorectal lesions, NICE classification. The diagnostic criteria for colorectal lesions using NBI as recommended in the NICE 

GASTROINTESTINAL ENDOSCOPY Volume 91, No. 3 : 2020            





Endoscopic removal of colon polyps

• Standard polipectomy 
     (Polipectomia endoscopica)

• Endoscopic Mucosal Resection
    (Mucosectomia Endoscopica)

• Endoscopic Submucosal Dissection 
    (Dissezione sottomucosa endoscopica) 

   



Endoscopic removal of colon polyps: 
terminology

• Endoscopic mucosal resection  (ESR) - Technique involving injecting solution into submucosal space to separate mucosal lesion 
from underlying muscularis propria; lesion can then be removed by snare

• Endoscopic submucosal dissection (ESD)- Technique involving lifting by submucosal injectant and using ESD knife to create 
incision around lesion’s perimeter and to dissect through expanded submucosal layer for en bloc resection

• Hybrid ESD - Partial submucosal dissection followed by en bloc snare resection

• Endoscopic full thickness resection - Technique involving the use of a full-thickness resection device for lesions <30 mm

• Cold or hot avulsion - Variant of biopsy technique for resection of fibrous residual or recurrent tissue that is non-lifting 
ordifficult to capture with a snare. The hot avulsion technique uses endocut current (not coagulation current) and pulls the 
tissue away in the forceps as the current is applied.

• Argon plasma coagulation - Ablative technique requiring use of ionization of argon gas by electrocautery to prevent deep

• tissue injury

• Snare tip soft coagulation - Ablative technique requiring use of a microprocessor-controlled generator capable of delivering 
fixed low-voltage output, which is capped at 19 volts to prevent deep tissue injury

• Chromoendoscopy- Application of dye to the colon mucosa or in the submucosal injectant for contrast enhancement to 
improve visualization of epithelial surface detail and resection plane



Standard polypectomy

Cold polypectomy technique. (A) Diminutive colon lesion in white light. (B) Lesion characterization as a 
diminutive colon adenoma with type 2 NICE features using NBI. 



Endoscopic mucosal resection (ESR)

Inject-and-cut EMR. (A) A15-mm superficially elevated serrated–appearing lesion under white light with 
diluted indigo carmine solution. In preparation for resection, we ensure the targeted lesion to the 5–6 o’clock 
position and plan the path of injection. (B) A needle catheter is placed next to the lesion to then expose and 



Endoscopic mucosal resection (ESR)

Inject-and-cut EMR. (A) A15-mm superficially elevated serrated–appearing lesion under white light with 
diluted indigo carmine solution. In preparation for resection, we ensure the targeted lesion to the 5–6 o’clock 
position and plan the path of injection. (B) A needle catheter is placed next to the lesion to then expose and 



Endoscopic submucosal dissection 
(ESD)



En bloc resection



Follow up of patients with 
 colon polyps



Colorectal cancer

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LaGUBhF3IX6IrM&tbnid=z15QRdPTrrPjeM:&ved=0CAUQjRw&url=http://www.cancer.gov/cancertopics/pdq/genetics/colorectal/healthprofessional&ei=4qWgUuvdDsqttAaz44CoAg&psig=AFQjCNGPWATzYaznYgqL9OYYwHMS1xQTDw&ust=1386346124318612


Heritable (autosomal dominant) gastrointestinal 
polyposis syndromes



Heritable (autosomal dominant) gastrointestinal 
polyposis syndromes

MUTYH (mutY DNA glycosylase, earlier mutY Homolog (E. coli)) is a gene encoding a DNA glycosylase,  MUTYH glycosylase, involved in oxidative DNA 
damage repair



Heritable (autosomal dominant) 
gastrointestinal polyposis syndromes

MUTYH (mutY DNA glycosylase, earlier mutY Homolog (E. coli)) is a gene encoding a DNA glycosylase,  MUTYH glycosylase, involved in oxidative DNA damage repair



FAP autosomal dominant



Sporadic cases of CRC

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LaGUBhF3IX6IrM&tbnid=z15QRdPTrrPjeM:&ved=0CAUQjRw&url=http://www.cancer.gov/cancertopics/pdq/genetics/colorectal/healthprofessional&ei=4qWgUuvdDsqttAaz44CoAg&psig=AFQjCNGPWATzYaznYgqL9OYYwHMS1xQTDw&ust=1386346124318612


CRC risk factors

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=EijSllELGqKKFM&tbnid=MlXMq6MGW48HdM:&ved=0CAUQjRw&url=http://www.cancernetwork.com/carcinoid-tumors/cancer-management-chapter-13-colon-rectal-and-anal-cancers/page/0/1&ei=a6CpUrDlGcTAtAbupIH4DQ&psig=AFQjCNEBT1Y6Je67cElXhKn0XEkoNh7acw&ust=1386934752454035


CRC screening
Programmi di screening del cancro del colon-retto  

Rischio normale medio (età >50 anni, assenza di altri fattori di rischio)
ricerca sangue occulto annuale, rettosigmoidoscopia con strumento flessibile o 

Colonscopia ogni 10 anni

Rischio moderato

- Storia di adenoma: colonscopia

- parenti di primo grado con CRC: colonscopia all'età  di 40 anni, o 10 anni prima se familiari hanno presentato il tumore in 
giovane età

- parenti di primo grado con adenoma prima di 60 anni: colonscopia all'età  di 40 anni

Rischio elevato

- poliposi familiare: colonscopia a dieci anni di età  e valutazione genetica

- cancro in poliposi non familiare: colonscopia a 20 anni e valutazione ogni 2 anni; dopo 40 anni, colonscopia ogni anno; 
valutazione genetica

- malattie infiammatorie del colon: colonscopia ogni 2 anni in RCU o Crohn-colite estese a tutto il colon, della durata 8 
anni; se colite ulcerosa o Crohn-colite sono limitate al colon sinistro, dopo 12 anni



CRC presenting symptoms

Symptoms depend on the anatomic location

• Cancer in right colon usually become larger than cancer in the  left colon 
and synptoms are less specific (fatigue, anemia, weight loss, intermittent 
bleeding)

• Cancer in the left colon are more commonly linked to stool obstruction, 
abdominal pain & rectal bleeding

• Cancer from rectosigmoidal location  might have hematochezia, tenesmus,  
narrowing of stool  caliber. Anemia is less frequent. Rectal bleeding is 
common.



CRC presenting symptoms
Symptoms depend on the anatomic location

• In general abdominal pain is seen in  44% of patients, change in bowel habits 
in 43%, blood in the stools or dark stools in 40%, weakness in about 20%, Iron 
deficiency anemia in 10% and weight loss in about 5%.

• Symptoms can be of gradual onset or sudden such as when the tumor 
causes intestinal obstruction or perforation (a hole in the bowel wall).

• About 20% of patients will have disease already spread to the liver at the 
time of diagnosis.



Common causes of rectal bleeding



Colorectal cancer   staging    



CRC diagnosis and  staging

Primary tumor (T)
Tx – Primary tumor cannot be assessed 

Tis – Carcinoma in situ
T1 – Tumor invades submucosa  (inner most lining of colon)
T2 – Tumor invades muscularis propria ( into the muscle)
T3 – Tumor invades through the muscularis propria into the subserosa (gets outside the colon)
T4- Tumor invades other organs or structures, or perforates 



CRC diagnosis and  staging
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T1 – Tumor invades submucosa  (inner most lining of colon)
T2 – Tumor invades muscularis propria ( into the muscle)
T3 – Tumor invades through the muscularis propria into the subserosa (gets outside the colon)
T4- Tumor invades other organs or structures, or perforates 



Colon cancer survival rate



CRC staging:  TC and PET  

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=o01emjUTrYNkRM&tbnid=5QSGjumEUOrb5M:&ved=0CAUQjRw&url=http://www.learningradiology.com/archives2007/COW%20235-Liver%20mets/livermetscorrect.html&ei=vaypUvapDoaEtAaov4AI&psig=AFQjCNHPZAREwAAi9gJ2bPNb_U5A0v1Xzw&ust=1386937912946469




Rectal cancer: eco-endoscopy 

T3                                                                   T4



. Chart shows the anatomic landmarks of the rectum, describes their clinical relevance, and summarizes their imaging appearance. A, Illustration and MR images in the 
oblique axial view best depict the MRF, mesorectum, rectal wall layers, and anterior peritoneal reflection. B, Illustration and MR image in the sagittal view best depict the 
retrorectal space, anorectal ring, and anal verge. Curved arrows = anterior peritoneal reflection, white * = mesorectum. C, Illustration and MR image in the coronal view 
best depict the internal sphincter, external sphincter complex, and intersphincteric space. (Illustrations adapted and reprinted, under a CC BY-ND 4.0 license, from 
Memorial Sloan Kettering Cancer Center.)

Horvat N.  February 15, 2019 https://doi.org/10.1148/rg.2019180114

https://doi.org/10.1148/rg.2019180114




Anti EGFR and  VEGF



CRC therapy: 
the role of  molecular signature

Data derived from multiple trials have 
indicated that KRAS mutations can be 
considered a highly specific negative 
biomarker of response to anti-EGFR 
monoclonal antibodies (MoAb). In the first-line 
setting, retrospective analysis of phase II and 
III trials comparing standard 5-fluorouracil-
based chemotherapy and oxaliplatin or 
irinotecan with the addition of bevacizumab, 
cetuximab or panitumumab confirmed that 
the benefit of the MoAb was restricted to 
patients with KRAS wild-type tumors.



CRC and PD1/PDL1

There is a growing body of literature that recognizes the 
importance of anti-PD-1 therapy for MSI (Microsatellite 
instability) tumors among CRC subtypes.

PDL1 in MSI  CRC



CRC and PD1/PDL1



CRC surgery 

.



CRC metastatic disease



CRC  adjuvant chemotherapy
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