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from Bºcker, Denk, Heitz ï Pathologie, 2004
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Sequence



ĂSuppressor Phenotypeñ of 

Colorectal Cancer

Fearon und Vogelstein, Cell, 1990

Pino und Chung, Gastroenterology 2010

Adenoma 4-26% p53-Mutation

ĂMalignant Polypñ50% p53-Mutation

Adenocarcinoma 70-80% p53-Mutation

ACF 5% APC-Mutation

Adenoma 30-70% APC-Mutation

Adenocarcinoma 70-80% APC-Mutation

APC-germline mutation: 

Familial adenomatous 

polyposis (FAP)



ÁDefinition

ÁAutosomal dominant disorder caused by a defect in a DNA 

mismatch repair (MMR) gene (MLH1, MSH2, MSH6, PMS2): 

microsatellite instability (MSI) and non-corrected mutations in target 

genes (Ămutator phenotypeñ)

ÁClinicopathological Features

ÁMainly young patients (<50 years)

ÁPredominantly right sided tumours often with Ănon-conventionalñ 

morphology (i.e. mucinous, medullary, signet-ring cell)

ÁAssociated cancers (endometrium, urothelium, stromach etc.)

ÁDiagnosis

ÁFirst step: immunohistochemistry (MMR proteins)

ÁSecond step: molecular analysis (MSI, BRAF)

Lynch-Syndrome 

(HNPCC-Syndrome)



Fearon, Annu Rev Pathol 2011

Langner Pathologe 2011

ĂSuppressor Phenotypeñ and 

ĂMutator Phenotypeñ:  Time-

Related Differences in Cancer 

Development

Normal AdenomaSporadic CRC Carcinoma

Normal AdenomaFAP Carcinoma

Normal AdenomaLynch (HNPCC) Carcinoma

Tumour 

Initiation

Tumour 

Progression



CpG Island Methylator 

Phenotype (CIMP)

ÁThere are CRC that lack both CIN and MSI

ÁMSI occurs more often in the sporadic setting than in 

Lynch-Syndrome

ÁSome CRC are characterized by frequent epigenetic 

alterations, including aberrant methylation of 5ô 

promoter regions of genes with CpG islands (Cytosin 

Ÿ Methylcytosin)

ÁMethylation causes transcriptional silencing and can 

inactivate tumour suppressor genes (e.g. p16, MGMT, 

hMLH1 Ÿ MSI)
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Serrated 

Lesions



ÁIncidence

Á>75% of serrated polyps

ÁMorphology

ÁLocation: mainly distal colon

ÁMicrovesicular subtype (MHVP)

ÁGoblet-cell rich subtype (GCHP)

ÁMucin-poor subtype (MPHP)

ÁMolecular Pathology

ÁBRAF mutation in up to 40% (MVHP)

ÁKRAS mutation in up to 40% (GCHP)

ÁCIMP-phenotype (with methylation of MLH1 und MGMT) 

may be observed

Hyperplastic Polyp (HP) 



Hyperplastic Polyp (HP) 



Morphogenesis of 

Hyperplastic Polyp (HP)

Tateyama H et al. Am J Surg Pathol 2002

Upper third of 

the crypt

Central portion of 

the crypt

Lower third of 

the crypt



Yano T et al. J Gastroenterol Hepatol 2005

HP N Right Colon

< 6 mm 3020 5%

6-10 mm 38 (8,7%) 42%

>10 mm 2 (0,8%) 100%

Total 3060

3060 HP in 226/263 (86%) Patients

Incidence of 

Hyperplastic Polyp (HP) 



Serrated Polyps with 

ĂAbnormal Proliferationñ Part I

ÁMixed hyperplastic adenomatous polyp - an 

underdiagnosed entity 

 Report of a case of adenocarcinoma arising within a 

mixed hyperplastic adenomatous polyp 

ÁWe report a case of colonic adenocarcinoma arising within a polyp 

with mixed morphology of a hyperplastic polyp and tubular 

adenoma. Despite the relatively small size of the polyp, two 

isolated foci of adenocarcinoma in situ were present and tumor 

islands invaded the submucosa. Isolated areas, morphologically 

resembling hyperplastic glands, and varying degrees of atypia. 

Though rare, some hyperplastic polyps may be precursors of 

adenomas.

Urbanski et al. Am J Surg Pathol 1984



ÁMixed hyperplastic adenomatous polyps/serrated 

adenomas. A distinct form of colorectal neoplasia.

Á 110 colorectal mixed hyperplastic adenomatous polyps (MHAP) that 

exhibited the architectural but not the cytologic features of a 

hyperplastic polyp.

ÁMHAP measured 0.2-7.5 cm in diameter. They were distributed 

throughout the colorectum, but a slight preponderance of large lesions 

(more than 1.0 cm) occurred in the coecum and appendix.

ÁAll MHAP were characterized by a serrated glandular pattern 

simulating that seen in hyperplasia (27% of MHAP were initially 

diagnosed as hyperplastic polyps). 

Á 37% of MHAP contained foci of significant dysplasia, and 11% 

contained areas of intramucosal carcinoma.

Serrated Polyps with 

ĂAbnormal Proliferationñ Part II

Longacre und Fenoglio-Preiser. Am J Surg Pathol 1990



Á Incidence

ÁRare: <1% of all colorectal polyps

ÁMorphology

ÁLocation: left > right (distal colon and rectum)

ÁMacroscopy / Endoscopy: polypoid lesion

ÁHistology: 

ÁComplex villiform growth pattern with prominent serration

ÁEctopic crypt foci (ECF)

ÁCytological dysplasia (intraepthelial neoplasia)

ÁDiffuse eosinophilic cytoplasm 

ÁMolecular Pathology

ÁPoorly defined (due to divergent inclusion criteria): KRAS 

mutation > BRAF mutation, CIMP?

Traditional Serrated 

Adenoma (TSA)



Traditional Serrated 

Adenoma (TSA)

Complex villiform growth pattern with prominent serration

Diffuse eosinophilic cytoplasm 



Traditional Serrated 

Adenoma (TSA)

Cytological dysplasia (intraepthelial neoplasia)

Ectopic crypt foci (ECF; arrows)



Hyperplastic Polyposis (Serrated 

Polyposis According to WHO 2010)

Torlakovic und Snover. Gastroenterology 1996

Snover et al. WHO Classification 2010

ÁDiagnostic Criteria

Á At least 5 serrated polyps proximal to the sigmoid colon with two or 

more of these being > 10 mm

Á Any number of serrated polyps proximal to the sigmoid colon in an 

individual who has a first-degree relative with hyperplastic (serrated) 

polyposis

Á More than 20 serrated polyps of any size, but distributed throughout the 

colon 

ÁVariants

Á Type 1: Multiple lesions (larger and often more proximal) Ÿ substantial 

cancer risk

Á Type 2: Numerous small (< 5 mm) lesions distributed throughout the 

colon Ÿ modest cancer risk



Hyperplastic Polyp?
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Hyperplastic Polyp?

SSP: Sessile serrated polyp

SSA: Sessile serrated adenoma

SSL: Sessile serrated lesion

WHO 2010: SSA/P



Á Incidence

Á15-25% of serrated polyps

ÁMorphology

ÁLocation: right > left (coecum to transverse colon)

ÁMacroscopy / Endoscopy: sessile (non-polypoid) lesion          

(> 5 mm) 

ÁHistology:

Á(Hyper)Serration in the lower third of the crypts (with and without 

branching)

ÁT- and L-shaped crypts above the muscularis mucosae

ÁInverted crypts (pseudoinvasion) below the muscularis mucosae

ÁColumnar dilatation in the lower third of the crypts (with or without 

mucus Ÿ ñmucus capò) 

ÁBland cytology (no classical dysplasia)

Sessile Serrated Adenoma 

(SSA/P) / Part I

Aust & Baretton. Virchows Arch 2010

Snover. Hum Pathol 2011

Rex et al. Am J Gastroenterol 2012



Morphogenesis of 

Serrated Crypts

Snover. Hum Pathol 2011

Full-size image

Full-size image

Sessile Serrated 

Adenoma (SSA)

Full-size image

Full-size image

Traditional 

Serrated 

Adenoma (TSA)



ÁMinimum Morphological Criteria (DD HP)

Á If more than two or three contigious crypts show features of SSA/P 

the lesion should be classified as SSA/P (WHO 2010)

ÁMolecular Pathology

ÁBRAF mutation

ÁCIMP phenotype

Á Cytological dysplasia is not present in uncomplicated 

SSA/P but develops with progression towards carcinoma 

(often in conjunction with methylation of MLH1 and MSI)

ÁSSA/P with dysplasia (formerly Ămixed polypñ: SSA with TA, TVA, 

VA, TSA)

ÁSSA/P as indicator of Ăadvanced neoplasiañ and/or cancer in follow-

up endoscopies

Sessile Serrated Adenoma 

(SSA/P) / Part II

Li et al. Am J Gastroenterol 2009

Schreiner et al. Gastroenterology 2010

Lu et al. Am J Surg Pathol 2010



SSA/P with Dysplasia

Baretton, Langner et al. Pathologe 2011
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We now realize that, in all likelihood, 

lesions formerly interpreted as Ămixed 

hyperplastic and adenomatous polypñ 

are, in fact, SSAs complicated by 

conventional dysplasia

Sheridan TB et al. Am J Clin Pathol 2006



High Prevalence of Sessile Serrated Adenomas 

with BRAF Mutation: A Prospective Study of 

Patients Undergoing Colonoscopy

Spring KJ et al. Gastroenterology 131(11):1400-1407, 2006

Polyp Type Number (n=414) Proximal Location Distal Location

HPP 120 (29%) 35 (29%) 85 (71%)

SSA 36 (9%) 27 (75%) 9 (25%)

TSA 3 (1%) 2 (66%) 1 (33%)

MP 7 (2%) 4 (57%) 3 (43%)

Tubular 

Adenoma

237 (57%) 176 (74%) 61 (26%)

Tubulovillous 

Adenoma

11 (3%) 6 (55%) 5 (45%)



Sessile Serrated Adenomas: prevalence of 

dysplasia and carcinoma in 2139 patients 

Lash RH et al. J Clin Pathol 63(8):681-686, 2010

Right  81%

Left  11%

Right and left 3%

Unknown 4%

SSA without Dysplasia 85%

SSA with LG Dysplasia 12% 

SSA with HG Dysplasia 2%

SSA with Carcinoma 1%
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Serrated Route to Cancer

WHO Classification 2010
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