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How can histopathologists help clinical genetics in the investigation of suspected 

hereditary gastrointestinal cancer? 

Frayling IM* & Arends MJ  *Corresponding author. 

 

Fig. 1  Normal appendix (control) immunohistochemically stained for MSH2.  Although the 

lymphoid follicle germinal centre stains strongly, this is less informative than the presence of a 

gradient of MMR protein expression in the crypt epithelium, with strongly positive staining at the 

crypt base decreasing as the lumen is approached to negativity at the surface epithelium. 

 

Fig. 2  Colorectal cancers showing loss of expression of a) MLH1, and b) MSH2.  Adjacent stromal 

and lymphoid cells, both peri- and intra-tumoural, show good expression of the MMR protein, while 

the nuclei of the tumour cells have lost expression. 

 

Fig. 3  Sections of transgenic mouse small intestine stained a) with Haematoxylin and Eosin, and 

b) immunohistochemically for beta-catenin, following Ah-Cre Recombinase driven loss of the Apc 

gene in the intestinal epithelial cells (stimulated by intra-peritoneal beta-napthoflavone injection).  

Thus, four days following treatment (time-point shown), a hyperproliferative, “crypt progenitor-like” 

phenotype is observed, characterized by acute activation of wnt signalling (and hence beta-catenin 

expression), alteration of cell differentiation and aberrant migration, reminiscent of dysplasia.  

(Images kindly provided by Dr Karen R Reed, European Cancer Stem Cell Research Institute, 

Cardiff University.) 

 

Fig. 4  Tumours seen in Serrated Polyposis Syndrome: a) a sessile serrated lesion (also termed 

sessile serrated polyp in the UK, or sessile serrated adenoma in USA), and b) a serrated 



adenocarcinoma, with the upper part of the panel showing a mucinous adenocarcinomatous 

component (a common feature). 

 

Fig. 5  Peutz-Jeghers polyp.  Note the typical branched, frond-like pattern of the muscularis 

mucosae smooth muscle (staining orange-pink on H&E), termed arborization. 

 

Fig. 6  Juvenile polyp.  Note the cystically dilated glands / crypts set in a prominent vascular 

stroma, with some haemorrhage and inflammation, with inflammatory changes often more marked 

at or near the surface of this fragile structure, making them liable to be misdiagnosed as 

‘inflammatory polyps’. 

 

Fig. 7  Examples of mixed polyps seen in Hereditary Mixed Polyposis Syndrome: a) an adenoma 

with serrated features, b) a hyperplastic polyp with adenomatous change, and c) a juvenile-like 

polyp with hyperplastic and adenomatous features. (Images kindly provided by Prof. Ian 

Tomlinson, Molecular and Population Genetics Laboratory, The Wellcome Trust Centre for Human 

Genetics, Oxford University.) 

 

Fig. 8 A Cowden syndrome ganglioneuroma of the large bowel, with prominent large ganglion cells 

near the surface.  (Image kindly provided by Dr Thomas Plesec, Staff Pathologist, Cleveland Clinic, 

OH, USA.) 
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Table 1.  Major cancer risks in Lynch syndrome by age 70y, by underlying gene. 

 MSH2 MLH1 MSH6 PMS2 

Colorectal cancer (males) 57% 34% 22% 19% 

Colorectal cancer (females) 38% 38% 10% 11% 

Endometrial cancer (females) 30% 18% 26% 12% 

 

Refs [2, 3] 



Table 2.  Underlying causes of microsatellite instability in colorectal and endometrial 

cancers in genetics clinic patients, by associated pattern of MMR IHC abnormality. 

 IHC abnormality Overall 

 MLH1 

(alone, or in 
combination 
with PMS2) 

MSH2 

(alone, or in 
combination 
with MSH6) 

MSH6 
(alone) 

PMS2 
(alone) 

 

Constitutional MLH1 mutation 11.8%   2.0% 14% 

Constitutional MLH1 

methylation 

0.4%    0.4% 

Constitutional MSH2 mutation  14.2% 0.4%  15% 

Constitutional EPCAM 

mutation 

 2.0%   2.0% 

Constitutional MSH6 mutation  0.8% 10.2%  11% 

Constitutional PMS2 mutation    5.9% 5.9% 

Acquired MLH1 methylation 24.0%    24% 

Acquired MLH1 mutation 6.7%    6.7% 

Acquired MSH2 mutation  2.4%   2.4% 

Unexplained 10.2% 5.9% 1.6% 1.6% 19% 

Total 53% 25% 12% 9% 100% 

 

Ref [13] 



 


