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� Non-neoplastic hyperplastic polyps (HPs)
� Neoplastic adenomas (tubular, tubulovillous, villou s), 

cytologic dysplasia ���� adenoma-carcinoma sequence

Colorectal polyps

� Jass (1983): relationship between HPs and CRC ����

HP-carcinoma sequence

Normal
mucosa

Adenoma Carcinoma 



� Heterogeneous group of polyps with serrated morphol ogy
� Variable shape of CRC precursors ���� the word “lesion” is 

preferred
� Significant risk for neoplastic progression ���� 20-25% of 

sporadic or non-syndromic CRC (mainly proximal colon )

Serrated lesions



Histologic classification of serrated lesions

Orlowska J. Gastrointest Endosc 2013



� Hyperplastic polyps (HP)
� 75% of serrated lesions
� Sessile, pale-appearing, <5 mm
� Common in rectosigmoid area ���� no malignant transformation
� “High-risk” HPs: multiplicity(>20), >10 mm, proxima l location, 

family history

� Sessile serrated adenomas (SSA)
� 15-20% of serrated lesions 
� Sessile, pale-appearing lesion covered by mucus, >5  mm
� Common in proximal colon
� Female predominance, associated with aging

Clinical characteristics of serrated lesions



� Traditional serrated adenomas (TSA)
� 1-6% of serrated lesions 
� Location: rectosigmoid (60%)
� Pedunculated, >5 mm (>10 mm in the right colon)
� Rate of malignant transformation similar to adenoma s, and 

related to the size and location ���� large, proximal TSA may 
progress more rapidly

Clinical characteristics of serrated lesions
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� Proximal tumors
� Mutated BRAF
� CIMP-H
� MSI-H (MSS)
� MLH1 loss

Sessile serrated pathway

Goel and Balaguer. Curr CRC Rep 2011

BRAF mutation

p16, IGFBP7, others? 
methylation

Apoptosis inhibition

Molecular 
changes

Morphologic 
changes

MSI-H tumors MSS tumors

MCC / APC 
methylation and/or 

p53, 18q LOH…

MLH1
methylation

Neoplastic progression 
through CIMP-H



Normal mucosa

ACF

HP

TSA/MP?

TSA-HGD?

CRC

p16, IGFBP7, others? 
methylation

MSS tumorsMSI-L tumors

� Distal tumors
� Mutated KRAS
� CIMP-L
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through CIMP-L

KRAS mutation

Alternative serrated pathway

Molecular 
changes

Morphologic 
changes

MCC / APC 
methylation and/or 

p53, 18q LOH…

Goel and Balaguer. Curr CRC Rep 2011



Kahi et al. Clin Gastroenterol Hepatol 2011

Endoscopic detection of serrated lesions

Detection rate of proximal serrated polyps 
in screening colonoscopy



Kahi et al. Clin Gastroenterol Hepatol 2011

Endoscopic detection of serrated lesions

Detection rate of proximal serrated polyps 
per endoscopist



Endoscopic appearance of serrated lesions

� Frequently flat or sessile
� Covered by mucus
� Overlooked during colonoscopy: missed lesions ���� interval CRC

� Right sided
� Microsatellite instability (MSI)
� CIMP-H



Risk of malignant transformation

Hiraoka et al. Gastroenterology 2010

Large serrated polyps (LSPs) as predictive factors of 
advanced neoplasia



Risk of malignant transformation (I)

Hiraoka et al. Gastroenterology 2010

Large serrated polyps (LSPs) as predictive factor of 
advanced neoplasia

OR, 4.50 (3.21-6.30)



Risk of malignant transformation (I)

Hiraoka et al. Gastroenterology 2010

Predictive factors of advanced neoplasia 
according to location (multivariate analysis)



Alvarez et al. Gastrointest Endosc 2013

Risk of malignant transformation (II)

ColonPrev study 
(colonoscopy arm, 5,059 individuals)



Alvarez et al. Gastrointest Endosc 2013

Risk of malignant transformation (II)



Risk of malignant transformation (III)

Schreiner et al. Gastroenterology 2010

Prevalence of advanced / multiple adenomas in patie nts 
with and without proximal and large serrated polyps



Risk of malignant transformation (III)

Schreiner et al. Gastroenterology 2010

Prevalence of advanced / multiple adenomas in patie nts 
with and without proximal and large serrated polyps

OR, 1.90 (1.33-2.70) OR, 2.19 (1.36-3.52) OR, 3.37 (1.71-6.65) OR, 1.72 (0.52-5.73)



Risk of malignant transformation (III)

Schreiner et al. Gastroenterology 2010

Proximal serrated polyps as a risk factor of 
advanced neoplasia on follow -up



Surveillance strategies in serrated lesions

Orlowska J. Gastrointest Endosc 2013
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Serrated lesions

HP SSA or TSA

Rex et al. Am J Gastroenterol 2012

Surveillance strategies in serrated lesions 
(ASGE)



Hassan et al. Endoscopy 2013

Surveillance strategies in adenomas and 
serrated lesions (ESGE)

1

1High risk group: patients with an adenoma ≥10 mm; or with high-grade dysplasia; 
or a villous component; or ≥3 adenomas; and patients with a serrated lesion
≥10mm or with dysplasia .

1



Risk stratification of patients with colorectal 
adenomas and/or serrated polyps, and 

postpolypectomy surveillance

Castells et al. Endoscopy 2015



Summary

� Serrated lesions are the precursors of up to one-third of 
CRC

� CRC arising in serrated lesions are usually in the 
proximal colon

� Serrated lesions should be classified in HP, SSA with 
and without dysplasia, and TSA (WHO criteria)

� Serrated lesions have a distinct endoscopic 
appearance , and they are more difficult to detect

� Recommendations for postpolypectomy surveillance 
are mostly based on features of serrated lesions 
associated with increased risk of advanced neoplasm s.
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