
Gloucestershire Cellular Pathology Laboratory 

 
The Kamal Ishak Lecture 

 
The pathology of bowel cancer screening  

 

 

 

Professor Neil A Shepherd 

Gloucester & Cheltenham, UK 

 

27th IAP-AD Congress 

2nd Emirates Surgical Pathology Conference 

Dubai, 26 November 2015 



Gloucestershire Cellular Pathology Laboratory 

 
Kamal G Ishak, 1928-2004 

 

 

 

 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiujMz87ajJAhWC2RoKHeqADj0QjRwIBw&url=http://www.intechopen.com/books/liver-biopsy/can-we-replace-liver-biopsy-with-non-invasive-procedures-&psig=AFQjCNEm-cs-g8wE9OKYpJv6eLp_ceTHqg&ust=1448447537355784


Gloucestershire Cellular Pathology Laboratory 

The Kamal Ishak Lecture 

 

 

 

 

Established 1998 

Mohammad Akhtar 

Samir Amr  

Alastair Burt  

Francoise Galateau-Salle 

Zachary Goodman  

Najib Haboubi 

Kristin Henry  

Hala Makhlouf 

Florabel Mullick  

Nour Sneige 

Ghazi Zaatari 

 



Gloucestershire Cellular Pathology Laboratory 

/ŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎΥ ǿƘŀǘΩǎ ƛǘ ŀƭƭ ŀōƻǳǘΚ 

 

Cervical cancer detection of pre-malignant change cervical smear 

  detection of high risk patients  HPV testing 

 

 

Breast cancer detection of early stage cancer  mammography 

  detection of pre-malignant change mammography 

 

 

Colorectal cancer detection of early stage cancer  FOB, FIT, etc 

  detection of pre-malignant change Ch.Σ CL¢Σ ŜǘŎΧΧΧΧ 

 

 

 



²Ƙŀǘ ŎƻƭƻǊŜŎǘŀƭ ŎŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎ ƛǎ ŀƭƭ ŀōƻǳǘΧΦ 

ω detecting cancer earlier 

 

 

 

 

 

 

 

 

 

 

until you have survival data, excellent pathological staging is all you have ς 
ƛǘΩǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎǳǊǊƻƎŀǘŜ ƳŀǊƪŜǊ ŦƻǊ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜ 

 

ω detecting and removing pre-malignant pathology 
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Gut 2015; 64: 1637-49 
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Bowel cancer screening in Europe, 2015 
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Bowel cancer  
screening in Asia 

& Australasia, 
2015 



Gloucestershire Cellular Pathology Laboratory 

Bowel cancer screening in England 

ω universal screening (60-70) by FOB first 
introduced in 2006 

 

ω full roll-out not until 2011 

 

ω then age extension to 75 

 

ω then one-off sigmoidoscopy screening 
at age 55 introduced independent of 
FOB screening in 2013 

 

ω now considering conversion from FOB 
to FIT 
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Bowel cancer screening: the subconscious musings of a 
Gloucestershire pathologist, circa 2006 

 
ω most of it is a pathological doddle 

 

ω 130 extra polyps a year ς mainly adenomas and HPs ς piffle! 

 

ω a few more cancer resections but lots of easy Dukes A/stage 1 

 

ω aƴŘ WǳƭƛŜǘǘŀ ƛǎ ƎƻƛƴƎ ǘƻ ƎƛǾŜ ǳǎ ŀ ǿƘƻƭŜ ǿŀŘ ƻŦ ŘƻǎƘ ǘƻ Řƻ ƛǘΧΦΦ 
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Lƴ ǘƘŜ ¦YΣ ƛǘΩǎ ƴƻǘ Ƨǳǎǘ 9ƴƎƭŀƴŘΩǎ ./{tΧΦΦ 



Diagnosis Total 
Adenocarcinoma 2.8% 

Adenocarcinoma (in polyp) 0.8% 
Suspicion of malignancy 0.4% 

Tubular adenoma 48.7% 
Tubulovillous adenoma 16.9% 

Hyperplastic polyp 15.3% 
Sessile serrated lesion 2.9% 

Traditional serrated adenoma 0.3% 
Villous adenoma 0.3% 

Inflammatory polyp 0.7% 
Inflammation 4.1% 

Other 2.1% 
Normal 4.8% 

Grand Total 100% 

2.8% 

0.8% 0.4% 

48.7% 

16.9% 

15.3% 

2.9% 

0.3% 

0.3% 

0.7% 

4.1% 

2.1% 
4.8% 

 
The first 10,000 Northern Ireland BCSP specimens 
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BCSS polyp pathology screenshot 

Ʒ 



Gloucestershire Cellular Pathology Laboratory 

Cairns SR, et al; BSG guidelines 2010 (after Atkin WS, Saunders BP; Gut 2002) 



 
Reliability of pathological assessment 

of villosity and dysplasia grade 
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Reliability of pathological assessment 

of villosity and dysplasia grade 
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Variability in polyp type, BCSP South West 
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Three big issues in bowel cancer screening pathology  
(and all very relevant to routine colorectal pathology 

ǇǊŀŎǘƛŎŜΧΦύ  
 

 

ω serrated pathology & what do we do about it  ς expected but not the amount 
nor the diagnostic difficulties 

 

ω polyp cancers (pT1 disease) & what we do about it ς expected but not he 
management difficulties 

 

ω the large adenomatous polyp of the sigmoid colon ς expected but not the 
amount nor the diagnostic difficulties 
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What is serrated pathology? 

 
 

ω a distinctive morphological appearance in the 
large intestinal mucosa 
 

ω with specific molecular fingerprints 
 

ω but varied endoscopic and macroscopic features 
 

ω and a variable but highly significant neoplastic 
potential 
 

ω representing the most important advance in our 
understanding of colorectal cancer development 
in the last decade 
 



Terminology of sessile serrated pathology 

ω sessile serrated adenoma 

Torlakovic and Snover, 1996 

ω sessile serrated polyp/adenoma 

USA; WHO, 2010 

ω sessile serrated polyp 

 

ω sessile serrated lesion 

UK; European CR screening guidelines 

 



Gloucestershire Cellular Pathology Laboratory 

Bateman AC, Shepherd NA. J Clin Pathol  2015. 
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Bateman & Shepherd, 2015 

Approved by BSG Pathology Section, BCSP National Pathology Committee, RCPath, 
European CRC Screening Pathology Group & BSG Serrated Pathology Working Party 
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Sessile serrated lesions 



Sessile serrated lesion: ? dysplasia 
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Traditional serrated adenoma 

Ådisruption of signalling pathways of stem 
cell control 

Åexpansion of progenitor cell population 
in ectopic crypt foci/lateral buds 

Åthese lateral bud cells proliferate and 
gain somatic mutations 

Åleading to dysplasia arising outside the 
stem cell niche 

Åand more rapid malignant transformation 

Davis H et al, 2014 
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Mixed polyps 

 

 

Å collision between hyperplastic polyp and adenoma 

Å dysplasia in a hyperplastic polyp or SSL 

Å traditional serrated adenoma and standard adenoma 

Å more than two phenotypes with one or more showing serration 

 

Longacre TA & Fenoglio-Preiser CM, 1990; 

Bateman AC & Shepherd NA, 2015 



Mixed polyp ς HP and TSA 



Colorectal cancer molecular pathogenesis  
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Prevalence of serrated lesions in Western populations 

 
hyperplastic polyp  25 - 30% of all colorectal polyps 
  
sessile serrated lesion  1.7 - 9% of all colorectal polyps 
 
SSL with dysplasia  13% of SSLs 
 
traditional serrated adenoma  0.6 - 1.9% of all colorectal polyps 
 
serrated adenocarcinoma  10 - 25% of all colorectal cancers 
 

 

Bettington M et al. Histopathology 2013; 62: 367-86. 



Oxford audit 2013 
Total number SSLs diagnosed 
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Endoscopic appearances of SSLs 

 
Å difficult to spot at endoscopy 

 

Å predilection for right side where 
the prep is usually worse 

 

Å flat and often draped over a fold 

 

Å adherent mucus often the only 
clue 
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Three big issues in bowel cancer screening pathology  

 

ω serrated pathology & what do we do about it  ς expected but not the amount 
nor the diagnostic difficulties 

 

ω polyp cancers (pT1 disease) & what we do about it ς expected but not he 
management difficulties 

 

ω the large adenomatous polyp of the sigmoid colon ς expected but not the 
amount nor the diagnostic difficulties 
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Polyp cancer issues 

 

ω is it cancer? 

 

ω double reporting recommendation in BCSP since 2012 

 

ω the phenomenon of epithelial misplacement and the Expert Board 

 

ω other diagnostic issues and mimics 

 

ω what do we do about polyp cancer? 

 ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ōǳŘŘƛƴƎ ŀǊŜ ƪƛƴƎΧΧ 
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²Ƙŀǘ ŎƻƭƻǊŜŎǘŀƭ ŎŀƴŎŜǊ ǎŎǊŜŜƴƛƴƎ ƛǎ ŀƭƭ ŀōƻǳǘΧΦ 

ω detecting early stage cancer 
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Management of polyp cancers 

ω reduce recurrence risk 
ς risk of positive lymph nodes 
ς sub stage pT1 
ς site rectum > colon 

 
ω complications of surgery 
ς mortality: surgical team, age, co-morbidity, country 
ς morbidity 

 
ω quality of life 
ς colostomy, anterior resection syndrome 

   Resection             No resection 
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The adenoma harbouring malignancy:  
ǘƘŜ ΨōƛƎ ǘƘǊŜŜΩ ŎǊƛǘŜǊƛŀ 

 
ω is it poorly differentiated? 

 

ω does it show vascular invasion? 

 

ω does it reach the margin? i.e. within 1 mm (or 2mms ?) 

 

Cooper et al. Gastroenterology 1995; 108: 1657-65.. 
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Is this vascular invasion? 
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Is this vascular invasion? 
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! ōƛǘ ƻŦ ¢ƘǳǊǎŘŀȅ ƛƴ 5ǳōŀƛ ǇƘƛƭƻǎƻǇƘȅΧΧ 

 

 

You can have all the fancy immunohistochemistry and molecular 
ōƛƻƭƻƎȅ ȅƻǳ ƭƛƪŜΣ ōǳǘ ǿƘŀǘΩǎ ǘƘŜ ǘǿƻ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀŘƧǳƴŎǘƛǾŜ 

tests we do in Histopathology? 
 

 

 

The deeper level 

ŀƴŘ ǘƘŜ ǇŜŜǊ ŀǘ ǘƘŜ ŎƻƳǇǳǘŜǊ ǘƻ ƎŜǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƛǎǘƻǊȅΧΧΦ 
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Is this vascular invasion? 
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Adenoma in an LGC: much commoner in the right colon 
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What do we do with the adenoma harbouring malignancy? 
The big three parameters 

we can understand vascular invasion and poor differentiation 

 

what about margin involvement? 

 

many papers have attested (25 versus 5) that this is the most 
predictive parameter for ADVERSE PROGNOSIS, notwithstanding 
the lack of logic 

 

Cooper et al, 1995;  

Geraghty, Williams and Talbot, 1991 
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Geboes K, Ectors N & 
Geboes KP, 2005 
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Selecting patients for resection 

 

 

ω a careful balance between risks of metastatic disease & risks of 
surgery  

 

ω happy about poorly differentiated and vascular invasion: difficulty is 
ƳŀǊƎƛƴ ƛƴǾƻƭǾŜƳŜƴǘΧΧ 

 

ω age and co-morbidity are important 

 

ω crucial MDTM discussion 
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Margin involvement by cancer in malignant polyps 

 

ω commonest adverse prognostic parameter 

 

ω commonest isolated adverse prognostic parameter 

 

ω definition 

 

ω historically the single most important predictor of 
adverse prognosis but not, apparently, lymph node 
metastatic disease 

 

ω do we really believe that margin involvement should 
be an indicator for resection if it is not a good 
predictor of lymph node metastatic disease - in the 
current day practice of excellent polypectomy?? 
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Classification of early colorectal cancer in polyps:  
Haggitt et al, 1986 



Issues with pathological assessment 
margin involvement   lacks logic: is evidence good enough? 
     definitions 
    
poor differentiation    less problems but still subjective 
& lymphovascular invasion   
 
sm3 (Kikuchi)    need muscularis mucosae & propria 
     only for sessile lesions? 
 
Haggitt 4    sessile v polypoid 
     subjective 
 
differences in polyp type   pedunculated 
     sub-pedunculated 
     sessile 
 
budding     subjective; definitions 
 
measuring: depth, width   inter-observer variation 
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Measuring depth and width of invasion: 
 Japanese methodology 

 

Assessment of depth of invasion (if completely excised) 

 

direct measurement from muscularis mucosae 

 

depth > 2mm    20% nodal +ve (vs. 5%) 

 

width of invasive front > 4mm   20% nodal +ve (vs 4%) 

 

Ueno et al: Gastroenterology 2004; 127: 385-394. 
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What about tumour budding? 

 

 

Å detachment of single tumour cells or in small 
aggregates (< 5 cells) = dedifferentiation 

 

Å now known to be adverse prognostic marker 

 

Å abnormalities in EMT (epithelial-
mesenchymal transition) 
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Where are we with tumour budding? 

independent prognostic significance in polyp cancers             
Ueno et al, 2004 

 
independent significance in Dukes B/stage II colon cancers 

           Wang et al, 2009 
 

less powerful in Dukes C/stage III 
 
 
issues: 
 
varying methods of assessment 
 
heterogeneity 
 
reproducibility 
 
more data required 
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BCSP polyp cancer inter-observer study 
Leeds, February 2013: 

 

ω poor levels of agreement with differentiation, lymphatic spread, vascular 
spread, margin positivity  

 

ω good levels of agreement with margin positivity once definitions of margin 
had been established 

 

ω best levels of agreement with MEASURING ς depth of spread, width of 
cancer, distance from margin.  

 

ω mŜŀǎǳǊƛƴƎ ƛǎ ǘƘŜ ŦǳǘǳǊŜΧΦΦ 
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¢ƘŜ Ƴƻǎǘ ǳǎŜŦǳƭ ǘƻƻƭ ƛƴ ./{tΧΧΧΦ 
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Three big issues in bowel cancer screening pathology  

 

ω serrated pathology & what do we do about it  ς expected but not the amount 
nor the diagnostic difficulties 

 

ω polyp cancers (pT1 disease) & what we do about it ς expected but not he 
management difficulties 

 

ω the large adenomatous polyp of the sigmoid colon ς expected but not the 
amount nor the diagnostic difficulties 
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Epithelial misplacement in adenomas  
 ω 85% in sigmoid colon 

 

ω unusual in rectum (unless there has been 
previous intervention) 

 

ω same epithelium as surface, accompanied 
by lamina propria, haemosiderin 
deposition 

 

ω what about misplaced epithelium at the 
diathermy margin? 

 

ω intense pathological mimicry of invasive 
cancer 
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The question 

 

 

 

Is this cancer in the submucosa or is it the benign phenomenon 
of epithelial misplacement? 



Epithelial misplacement vs invasive carcinoma 

There is a very important adage in pathology: 

why make two diagnoses when one will do? 
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Pathological conundra in BCSP 

 
ω epithelial misplacement mimicking cancer 

 
ω 85% in sigmoid colon 

 
ω selected into BSCP as these are large prolapsing adenomatous polyps that 

bleed 
 

ω can be very difficult and some almost impossible 
 
ω ǊŜǉǳƛǊŜ Ψ9ȄǇŜǊǘ .ƻŀǊŘΩ ŀƴŘ ./{t-funded research 
 
ω but some are more straight forward and yet may be miscalled by 
ǇŀǘƘƻƭƻƎƛǎǘǎΧΦ 



Loughrey & Shepherd, Histopathology ARI, January 2015 
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BCSP Expert Board 
 

ω three pathologists ς you need a 
majority for this highly subjective 
and difficult assessment 

 

ω N A Shepherd, D S A Sanders & 

 M R Novelli 

 

ω funded (IT, postage, secretarial 
support) in England by BCSP (thanks, 
Julietta) 

 

ω opportunity for education and 
research into difficult EM v Ca cases 



Expert Board: the fun continues 

2009-15 

 

249 cases: 20 cases in 2009; 72 in 2014 

 

EB three-way agreement of 80.3%:   

kappa score of 0.67 (substantial agreement) 

 

originating pathologist(s) v EB:  

 benign diagnosis 30.6% v 80.2% 
(originator(s) v EB) 

 in 50%, final diagnosis changed from 
originating pathologist(s) to EB 

 

double diagnosis (ie EM and carcinoma) in 26 
cases (10.5%) 
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Epithelial misplacement vs carcinoma:  
a seedbed for research 

ω an almost unique phenomenon where pathologists get it badly wrong and 
ŜȄǇŜǊǘǎ ŎŀƴΩǘ ŀƎǊŜŜ ŀǎ ǘƻ ǿƘŜǘƘŜǊ ƛǘΩǎ ŎŀƴŎŜǊ ƻǊ ƴƻǘΦΦΦΦΦ 
 

ω what to do?  
 

ω immunohistochemistry?   
 Yantiss RK, Bosenberg MW, Antonioli DA, Odze RD. Utility of MMP-1, p53, e-

cadherin and collagen IV immunohistochemical stains in the differential 
diagnosis of adenomas with misplaced epithelium versus adenomas with 
invasive adenocarcinoma. Am J Surg Pathol 2002; 26: 206-215.  
 

ω 3D reconstruction? 
 

ω clever spectroscopic analysis? 
 

ω optical coherence tomography analysis? 
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Epithelial misplacement: 3D reconstruction 
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Epithelial misplacement 

Epithelial misplacement: 3D reconstruction 



Epithelial misplacement in sigmoid colonic polyps: a major 
conundrum in BCSP 

 
ω epithelial misplacement mimicking cancer: 85% in sigmoid colon 

 
ω selected into BSCP as these are large prolapsing adenomatous polyps that 

bleed ς detected by FOB screening 
 

ω can be very difficult and some almost impossible, a phenomenon not really 
seen before in UK GI pathology 
 

 Shepherd NA, Griggs RKS. Epithelial misplacement in sigmoid colonic 
adenomatous polyps: bowel cancer screening-generated diagnostic 
conundrum of the century. Modern Pathology 2015  

 
ω ǊŜǉǳƛǊŜ Ψ9ȄǇŜǊǘ .ƻŀǊŘΩ ŀƴŘ ./{t-funded research 

 
ω a major source of diagnostic error, especially detected through rigid QA 

procedures ς will it be as prevalent or as problematic in FIT screening? 
 

ω has this phenomenon been seen in other screening programmes?!? 



Setting bowel cancer screening pathology standards 


