
Lynch	
  syndrome	
  
9	
  October	
  2015	
  
Masato	
  Yozu	
  

Middlemore	
  Hospital,	
  Auckland,	
  	
  
New	
  Zealand	
  



History	
  of	
  Lynch	
  syndrome	
  

(JAMA.	
  2005;294(17):2195-­‐2202)	
  

Aldred	
  ScoO	
  Warthin,	
  MD,	
  PhD	
  
(1866-­‐1931)	
   “The	
  father	
  of	
  cancer	
  geneYcs”	
  

(Arch	
  Intern	
  Med.	
  1913;12:546-­‐555)	
  



Family	
  G	
  



Dr.	
  Henry	
  T.	
  Lynch	
  

hOps://medschool.creighton.edu/medicine/centers/hcc/welcome/	
  

“The	
  father	
  of	
  hereditary	
  cancer	
  
detecYon	
  and	
  prevenYon”	
  



Arch	
  Intern	
  Med.	
  1966;117:206-­‐212	
  	
  

Nebraska	
  :	
  Family	
  N	
  
Michigan	
  :	
  Family	
  M	
  

“The	
  pedigrees	
  of	
  both	
  families	
  are	
  
compaYble	
  with	
  autosomal	
  
dominant	
  inheritance.”	
  
	
  
“it	
  seems	
  likely	
  that	
  the	
  respecYve	
  
members	
  represent	
  ‘carcinoma-­‐
suscepYble	
  genotypes’”	
  



Update	
  of	
  Family	
  G	
  
•  In	
  2000,	
  MSH2	
  gene	
  mutaYon	
  (T	
  to	
  G	
  transversion	
  at	
  the	
  

splice	
  acceptor	
  site	
  of	
  exon	
  4)	
  was	
  idenYfied	
  (Nature.	
  2000;	
  
403:723-­‐724)	
  

•  Family	
  G	
  now	
  has	
  929	
  known	
  descendants	
  
•  One	
  of	
  the	
  most	
  thoroughly	
  documented	
  and	
  longest	
  cancer	
  

family	
  histories	
  ever	
  recorded	
  

(JAMA.	
  2005;294(17):2195-­‐2202)	
  



T.U.	
  43y	
  F	
  

•  Presented	
  with	
  rectal	
  bleeding	
  
•  Colonoscopy	
  :	
  	
  

– Rectosigmoid	
  colon	
  mass	
  
– 12mm	
  pedunculated	
  polyp	
  at	
  splenic	
  flexure	
  

•  PMHx	
  :	
  Menorrhagia	
  (IUCD	
  in	
  situ)	
  
•  FHx	
  :	
  

– Father	
  :	
  Rectal	
  cancer	
  at	
  age	
  66y	
  
– Mother	
  :	
  HepaYc	
  flexure	
  cancer	
  at	
  age	
  54y	
  
– Paternal	
  uncle	
  :	
  Lung	
  cancer	
  (smoker)	
  



Biopsy	
  rectosigmoid	
  colon	
  mass	
  	
  

•  Adenocarcinoma,	
  low	
  grade	
  



Biopsy	
  rectosigmoid	
  colon	
  mass	
  
MLH1	
  	
  



Biopsy	
  rectosigmoid	
  colon	
  mass	
  
PMS2	
  	
  



Biopsy	
  rectosigmoid	
  colon	
  mass	
  
MSH2	
  



Biopsy	
  rectosigmoid	
  colon	
  mass	
  
MSH6	
  



Splenic	
  flexure	
  polyp	
  

•  Tubulovillous	
  adenoma	
  with	
  low	
  grade	
  
dysplasia	
  



Splenic	
  flexure	
  polyp	
  
MLH1	
  



Splenic	
  flexure	
  polyp	
  
PMS2	
  



Splenic	
  flexure	
  polyp	
  
MSH2	
  



Splenic	
  flexure	
  polyp	
  
MSH6	
  



Biopsy	
  summary	
  
•  Biopsy	
  rectosigmoid	
  colon	
  mass	
  

–  Adenocarcinoma,	
  low	
  grade	
  
•  MLH1	
  :	
  No	
  loss	
  
•  PMS2	
  :	
  No	
  loss	
  
•  MSH2	
  :	
  Loss	
  
•  MSH6	
  :	
  Focal	
  and	
  weak	
  (abnormal)	
  

•  Splenic	
  flexure	
  polyp	
  
–  Tubulovillous	
  adenoma,	
  low	
  grade	
  dysplasia	
  

•  MLH1	
  :	
  No	
  loss	
  
•  PMS2	
  :	
  No	
  Loss	
  
•  MSH2	
  :	
  Loss	
  
•  MSH6	
  :	
  Loss	
  

•  Consistent	
  with	
  Lynch	
  syndrome	
  with	
  MSH2	
  germline	
  mutaYon	
  
•  OperaYon	
  :	
  Total	
  colectomy	
  +	
  Ileorectal	
  anastomosis	
  +	
  TAH	
  +	
  BSO	
  



Total	
  colectomy	
  +	
  Ileorectal	
  
anastomosis	
  +	
  TAH	
  +	
  BSO	
  

	
  •  Rectosigmoid	
  colon	
  tumour	
  
–  Adenocarcinoma,	
  low	
  grade,	
  with	
  mucinous	
  component,	
  pT4bN1bM0,	
  

Stage	
  lllc	
  



Rectosigmoid	
  colon	
  tumour	
  
MSH2	
  
	
  



Rectosigmoid	
  colon	
  tumour	
  
MSH6	
  
	
  



Total	
  colectomy	
  +	
  Ileorectal	
  
anastomosis	
  +	
  TAH	
  +	
  BSO	
  

	
  •  Rectosigmoid	
  colon	
  tumour	
  
– Adenocarcinoma,	
  low	
  grade,	
  with	
  focal	
  mucinous	
  
component,	
  pT4bN1bM0,	
  Stage	
  lllc	
  

•  MLH1	
  :	
  No	
  loss	
  
•  PMS2	
  :	
  No	
  loss	
  
•  MSH2	
  :	
  Loss	
  
•  MSH6	
  :	
  Very	
  focal	
  and	
  weak	
  	
  (abnormal)	
  

•  TAH+BSO	
  
–  InacYve	
  endometrium	
  with	
  exogenous	
  progesYn	
  
effect	
  



Follow	
  up	
  

•  MutaYon	
  analysis	
  
– Pathogenic	
  mutaYon	
  detected	
  in	
  MSH2	
  gene	
  (c.
942+3A>T)	
  



Lynch	
  syndrome	
  

•  Autosomal	
  dominant	
  cancer	
  predisposiYon	
  
syndrome	
  caused	
  by	
  mutaYons	
  in	
  :	
  
– DNA	
  mismatch	
  repair	
  genes	
  :	
  MLH1,	
  PMS2,	
  MSH2,	
  
MSH6	
  

– EPCAM	
  (TACSTD1)	
  :	
  	
  
•  germline	
  deleYon	
  of	
  the	
  exons	
  at	
  3’	
  end	
  
•  allele-­‐specific	
  methylaYon	
  of	
  MSH2	
  that	
  is	
  immediately	
  
downstream	
  from	
  EPCAM	
  on	
  chromosome	
  2	
  

•  Silencing	
  the	
  transcripYon	
  of	
  MSH2	
  



Lynch	
  syndrome	
  

MLH1	
  
33%	
  

MSH2	
  
39%	
  

MSH6	
  
14%	
  

PMS2	
  
14%	
  

Propor%on	
  of	
  MMR	
  genes	
  involved	
  



MMR	
  
gene	
  

Mutated	
   Normal	
  

normal	
  Yssue	
  
MMR	
  proficient	
  

Dele%on,	
  LOH	
  etc.	
  

MMR	
  deficient	
  
tumour	
  

Lynch	
  syndrome	
  



MMR	
  
gene	
  

Mutated	
  

normal	
  Yssue	
  
MMR	
  deficient	
  

MMR	
  deficient	
  
tumour	
  

ConsYtuYonal	
  mismatch	
  repair	
  
deficiency	
  syndrome	
  

Mutated	
  

•  Café	
  au	
  lait	
  spots	
  
•  Childhood	
  and	
  teenage	
  onset	
  of	
  CRCs	
  and	
  

Lynch-­‐associated	
  malignancies	
  	
  
•  Oligopolyposis	
  of	
  small	
  bowel	
  
•  Brain	
  tumours	
  
•  Hematologic	
  malignancies	
  
•  55%	
  involves	
  PMS2	
  gene	
  
	
  



ConsYtuYoal	
  (germline)	
  MLH1	
  
epimutaYon	
  

•  Rare	
  
•  Clinical	
  features	
  similar	
  to	
  
Lynch	
  Syndrome	
  

•  Reversible	
  between	
  
generaYons	
  

•  Non-­‐Mendelian	
  inheritance	
  
•  BRAF	
  wild	
  type	
  
•  Mosaicism	
  
•  No	
  mutaYon	
  detected	
  

MMR	
  
gene	
  

Normal	
  but	
  
Silenced	
   Normal	
  

normal	
  Yssue	
  
MMR	
  proficient	
  

Dele%on,	
  LOH	
  etc.	
  

MMR	
  deficient	
  
tumour	
  



Colorectal	
  cancers	
  (CRCs)	
  in	
  	
  
Lynch	
  syndrome	
  

•  The	
  frequency	
  of	
  Lynch	
  syndrome	
  among	
  CRCs	
  is	
  
approximately	
  2-­‐3%	
  (1	
  in	
  30	
  CRC	
  paYents)	
  

•  CumulaYve	
  risk	
  of	
  developing	
  CRCs	
  is	
  sex	
  and	
  involved	
  gene	
  
dependent	
  
–  Penetrance	
  :	
  M>F,	
  MLH1	
  and	
  MSH2	
  >	
  PMS2	
  and	
  MSH6	
  

	
  

Gastroenterology	
  2014;147:502-­‐526	
  



HNPCC,	
  Lynch	
  syndrome	
  and	
  Familial	
  
colorectal	
  cancer	
  type	
  X	
  

Hereditary	
  nonpolyposis	
  colorectal	
  cancer	
  (HNPCC)	
  
	
  -­‐	
  clinical	
  diagnosis	
  using	
  Amsterdam	
  1	
  criteria	
  

Lynch	
  syndrome	
  
	
  -­‐	
  geneYc	
  diagnosis	
  

Familial	
  colorectal	
  cancer	
  type	
  X	
  

MMR	
  proficient	
  MMR	
  deficient	
  

Lindor et al, JAMA 293 (16), pp1979-1985 (2005) 



CharacterisYcs	
  of	
  CRCs	
  	
  
in	
  Lynch	
  syndrome	
  

•  Mismatch	
  repair	
  deficiency	
  
•  Proximal	
  (70%	
  proximal	
  to	
  the	
  splenic	
  flexure)	
  
•  Large	
  and	
  lymph-­‐node-­‐negaYve	
  
•  Poorly	
  differenYated	
  
•  Excess	
  of	
  mucinous,	
  signet	
  cell	
  and	
  medullary	
  subtypes	
  	
  
•  Excess	
  of	
  tumour-­‐infiltraYng	
  lymphocytes	
  and	
  Crohn-­‐like	
  

reacYon	
  
•  Extracolonic	
  malignancies	
  (endometrium,	
  stomach,	
  ovary,	
  

pancreas,	
  ureter,	
  renal	
  pelvis,	
  biliary-­‐tract,	
  brain,	
  
sebaceous	
  neoplasms,	
  keratoacanthoma	
  and	
  small	
  bowel)	
  

•  Accelerated	
  carcinogenesis	
  from	
  adenoma	
  to	
  carcinoma	
  
within	
  2-­‐3	
  years	
  in	
  Lynch	
  syndrome	
  cases	
  
•  10-­‐15	
  years	
  in	
  general	
  populaYon	
  



Surgical	
  Guidelines	
  

•  Guideline:	
  Colectomy	
  with	
  ileorectal	
  anastomosis	
  is	
  
the	
  primary	
  treatment	
  of	
  paYents	
  affected	
  with	
  LS	
  with	
  
colon	
  cancer	
  or	
  colon	
  neoplasia	
  not	
  removable	
  by	
  
endoscopy.	
  ConsideraYon	
  for	
  less	
  extensive	
  surgery	
  
should	
  be	
  given	
  in	
  paYents	
  older	
  than	
  60-­‐65	
  years	
  of	
  
age	
  and	
  those	
  with	
  underlying	
  sphincter	
  dysfuncYon.	
  

	
  
•  Guideline:	
  Hysterectomy	
  and	
  bilateral	
  
salpingooophorectomy	
  should	
  be	
  recommended	
  to	
  
women	
  with	
  LS	
  who	
  have	
  finished	
  childbearing	
  or	
  at	
  
age	
  40	
  years.	
  

Gastroenterology	
  2014;147:502-­‐526	
  



T.M.	
  54y	
  F	
  
•  Presented	
  with	
  change	
  in	
  bowel	
  habit	
  and	
  rectal	
  bleeding	
  
•  Colonoscopy	
  :	
  Mass	
  in	
  distal	
  sigmoid	
  colon	
  
•  PMHx:	
  

–  At	
  41y,	
  right	
  hemicolectomy	
  for	
  ascending	
  colon	
  adenocarcinoma,	
  HG,	
  
no	
  loss	
  of	
  MMR	
  IHC	
  

–  At	
  42y,	
  TAH+BSO	
  for	
  uterine	
  endometrioid	
  adenocarcinoma,	
  FIGO	
  G1,	
  
Stage	
  1B,	
  no	
  MMR	
  IHC	
  

•  FHx:	
  
–  There	
  are	
  3	
  confirmed	
  CRCs	
  in	
  2	
  generaYons	
  
–  Two	
  of	
  which	
  showed	
  loss	
  of	
  MLH1	
  and	
  PMS2,	
  with	
  negaYve	
  BRAF	
  

mutaYon	
  
–  Youngest	
  age	
  at	
  diagnosis	
  was	
  30y	
  
–  Also	
  mulYple	
  extracolonic	
  cancers	
  in	
  family,	
  which	
  include	
  

endometrial,	
  cholangio	
  carcinoms	
  and	
  gastric	
  cancers	
  
–  Meet	
  the	
  Amsterdam	
  criteria	
  
–  MLH1	
  and	
  PMS2	
  germline	
  mutaYon	
  analysis	
  :	
  no	
  pathogenic	
  mutaYon	
  

detected	
  
	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  

•  Adenocarcinoma,	
  low	
  grade	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  
MLH1	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  
PMS2	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  
MSH2	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  
MSH6	
  



Distal	
  sigmoid	
  mass	
  biopsy	
  

•  Adenocarcinoma,	
  low	
  grade	
  
•  MLH1:	
  Reduced/weak	
  	
  
•  PMS2:	
  Near	
  complete	
  loss	
  (very	
  focal	
  weak	
  posiYvity	
  only)	
  
•  MSH2:	
  No	
  loss	
  
•  MSH6:	
  No	
  loss	
  



CompleYon	
  colectomy	
  and	
  	
  
end	
  ileostomy	
  

– Adenocarcinoma,	
  Low	
  grade,	
  distal	
  sigmoid	
  colon,	
  
pT2N0M0,	
  Stage	
  l	
  



CompleYon	
  colectomy	
  and	
  end	
  ileostomy	
  
MLH1	
  



CompleYon	
  colectomy	
  and	
  end	
  ileostomy	
  
PMS2	
  



CompleYon	
  colectomy	
  and	
  end	
  
ileostomy	
  

– Adenocarcinoma,	
  Low	
  grade,	
  distal	
  sigmoid	
  colon,	
  
pT2N0M0,	
  Stage	
  l	
  

•  MLH1:	
  Weak	
  and	
  focal	
  posiYvity	
  (abnormal	
  paOern)	
  
•  PMS2:	
  Near	
  complete	
  loss	
  (abnormal	
  paOern)	
  
•  MSH2:	
  No	
  loss	
  
•  MSH6:	
  No	
  loss	
  

– BRAFV600E	
  mutaYon	
  negaYve	
  (PCR)	
  



InterpretaYon	
  

•  Consistent	
  with	
  Lynch	
  syndrome	
  with	
  
germline	
  mutaYon	
  involving	
  possibly	
  MLH1	
  



Right	
  hemicolectomy	
  
(13	
  years	
  ago,	
  at	
  age	
  41y)	
  

•  Adenocarcinoma,	
  High	
  Grade,	
  ascending	
  colon	
  
– MMR	
  IHC	
  ‘no	
  loss’	
  (no	
  slides	
  for	
  review)	
  



Right	
  hemicolectomy	
  



TAH	
  +	
  BSO	
  
(12	
  years	
  ago,	
  at	
  age	
  42y)	
  

•  Endometrioid	
  adenocarcinoma,	
  FIGO	
  G1,	
  
Stage	
  1B,	
  MMR	
  IHC	
  not	
  performed	
  



Lynch-­‐like	
  syndrome	
  

•  CRCs	
  with	
  MMR	
  deficiency	
  (MSI	
  or	
  MMR	
  IHC)	
  
•  No	
  MLH1	
  promoter	
  methylaYon	
  or	
  BRAF	
  
mutaYon	
  detected	
  

•  No	
  pathogenic	
  germline	
  mutaYon	
  detected	
  or	
  
only	
  variant	
  of	
  unknown	
  significance	
  (VUS)	
  
detected	
  



Lynch-­‐like	
  syndrome	
  

pMMR	
  
85%	
  

Sporadic	
  dMMR	
  
10%	
  

Lynch-­‐like	
  
3%	
  

Lynch	
  
2%	
  

All	
  CRCs	
   Pathogenic	
  mutaYon	
  
is	
  detected	
  only	
  in	
  
40%	
  of	
  suspected	
  
Lynch	
  syndrome	
  
populaYon	
  



Lynch-­‐like	
  syndrome	
  

•  Clinical	
  features	
  are	
  similar	
  to	
  Lynch	
  syndrome	
  
except	
  for	
  lower	
  incidence	
  of	
  CRCs	
  and	
  
extracolonic	
  malignancies	
  

•  Surveillance	
  :	
  No	
  uniform	
  strategy	
  to	
  date,	
  
should	
  be	
  individualized	
  



Lynch-­‐like	
  syndrome	
  
•  Causes	
  of	
  Lynch-­‐like	
  syndrome	
  :	
  likely	
  heterogenous	
  
group	
  
–  False	
  ‘posiYve’	
  MMR	
  IHC	
  
–  Lynch	
  syndrome	
  but	
  mutaYon	
  may	
  not	
  be	
  detectable	
  by	
  
current	
  methods	
  

•  MutaYons	
  in	
  the	
  5’	
  and	
  3’	
  untranslated	
  regions	
  of	
  MMR	
  genes	
  
•  MutaYons	
  in	
  deep	
  intronic	
  sequences	
  
•  Inversion	
  of	
  MSH2	
  (exons	
  1-­‐7)	
  	
  
•  SomaYc	
  mosaicism	
  (newer	
  sequencing	
  assays	
  are	
  able	
  to	
  detect	
  
mutaYons	
  in	
  <5%	
  of	
  DNA)	
  

•  EPCAM	
  mutaYon	
  (although	
  most	
  assays	
  examine	
  EPCAM	
  now)	
  

–  Biallelic	
  (somaYc)	
  tumor	
  mutaYons	
  in	
  MMR	
  genes	
  







Endometrial	
  cancer	
  in	
  Lynch	
  syndrome	
  

•  The	
  frequency	
  of	
  Lynch	
  syndrome	
  among	
  endometrial	
  cancer	
  
is	
  1.8-­‐3.0%	
  

•  Frequently	
  gynaecologic	
  cancer	
  precedes	
  CRC	
  as	
  senYnel	
  
malignancy	
  

Gastroenterology	
  2014;147:502-­‐526	
  



MMR	
  deficiency	
  in	
  endometrial	
  cancer	
  

•  20-­‐25%	
  of	
  endometrial	
  cancers	
  are	
  MMR	
  
deficient	
  

•  65-­‐75%	
  of	
  MMR	
  deficient	
  endometrial	
  cancers	
  
are	
  sporadic	
  (MLH1	
  promoter	
  methylaYon)	
  

•  The	
  rest	
  are	
  Lynch-­‐like	
  (50%)	
  or	
  Lynch	
  
syndrome	
  (50%)	
  

•  BRAFV600E	
  mutaYon	
  is	
  NOT	
  associated	
  with	
  
MLH1	
  promoter	
  methylaYon	
  (sporadic	
  MMR	
  
deficiency)	
  



MMR	
  deficiency	
  in	
  endometrial	
  cancer	
  

pMMR	
  
75%	
  

Sporadic	
  
dMMR	
  
18%	
  

Lynch-­‐
like	
  
4%	
  

Lynch	
  
3%	
  

Endometrial	
  cancers	
  



Lynch	
  syndrome	
  screening	
  in	
  
endometrial	
  cancer	
  paYents	
  

•  Any	
  clinical	
  criteria	
  using	
  age,	
  personal	
  history	
  
and	
  family	
  history	
  will	
  miss	
  Lynch	
  syndrome	
  
paYents	
  

•  Emerging	
  trend	
  towards	
  universal	
  screening	
  





MMR	
  deficiency	
  in	
  endometrial	
  cancer	
  

pMMR	
  
75%	
  

Sporadic	
  
dMMR	
  
18%	
  

Lynch-­‐
like	
  
4%	
  

Lynch	
  
3%	
  

Endometrial	
  cancers	
  



Focal	
  and	
  reduced	
  MMR	
  IHC	
  

•  Reduced,	
  weak	
  or	
  focal	
  MMR	
  IHC	
  paOern	
  should	
  
be	
  reported	
  as	
  ‘abnormal’	
  rather	
  than	
  ‘no	
  loss’	
  
and	
  warrant	
  further	
  invesYgaYon	
  i.e.	
  BRAF	
  
analysis,	
  MLH1	
  promoter	
  methylaYon	
  analysis	
  
*Artefact	
  (focal	
  loss)	
  is	
  very	
  common	
  in	
  MMR	
  IHC,	
  
therefore	
  careful	
  examinaYon	
  is	
  required	
  to	
  call	
  ‘focal	
  
loss’	
  or	
  ‘reduced	
  posiYvity’	
  

• Repeat,	
  select	
  well	
  fixed	
  slides,	
  compare	
  
MLH1and	
  PMS2,	
  MSH2	
  and	
  MSH6,	
  internal	
  
control	
  (lymphocytes),	
  MMR	
  on	
  
adenomatous	
  polyps	
  



1.5mm 

82	
  F	
  Tip	
  of	
  nose	
   Sebaceoma 
MLH1 germline mutation 



1.5mm 

MLH1 



0.3mm 

MLH1 



1.5mm 

MSH2 



0.3mm 

MSH2 



Muir-Torre syndrome (MTS) 

•  A variant of Lynch syndrome 
• 1-3% of Lynch syndrome families 

•  Autosomal-dominant genetic condition, 
characterised by sebaceous neoplasms and/or 
keratoacanthomas associated with visceral 
malignancies 

 



Sebaceous neoplasms in MTS 
 

•  Sebaceous adenoma, sebaceoma, sebaceous 
carcinoma 

•  Outside head and neck region suggests MTS 
•  Multiple sebaceous neoplasms suggest MTS 
•  Significant personal or family history of Lynch 

syndrome-associated cancers 



Muir-Torre syndrome (MTS) 
•  89–94% of the sebaceous neoplasms in MMR gene 

mutation carrier show MMR IHC deficiency 
 
•  MSH2 germline mutation is much more common in 

MTS compared to Lynch syndrome 

Abbas and Mahalingam, J Cutan Pathol 2009:36:613-619 



Sporadic	
  MMR	
  deficiency	
  in	
  sebaceous	
  
neoplasms	
  

•  Abnormal	
  MMR	
  IHC	
  shows	
  negaYve	
  predicYve	
  
value	
  (NPV)	
  of	
  95%	
  and	
  posiYve	
  predicYve	
  
value	
  (PPV)	
  of	
  22%	
  for	
  MTS	
  idenYficaYon	
  

•  Majority	
  of	
  sporadic	
  loss	
  are	
  MSH2/MSH6,	
  
which	
  is	
  frequently	
  associated	
  with	
  history	
  of	
  
solid	
  organ	
  transplant	
  with	
  
immunosuppression	
  
– molecular	
  mechanism	
  is	
  unknown	
  

J	
  Invest	
  Dermatol	
  2001;	
  116:246-­‐253	
  
J	
  Genet	
  Counsel	
  2013;22:393-­‐405	
  



Sebaceous neoplasms in  
MUTYH-associated polyposis 

(MAP) 

•  MUTYH-associated polyposis (MAP) 
•  Autosomal recessive hereditary colon cancer  
  syndrome 
•  Attenuated gastrointestinal polyposis 
phenotype 
•  Associated with MMR proficient sebaceous 
neoplasms 



Suggested	
  screening	
  for	
  MTS	
  

+	
  Non	
  head	
  and	
  neck	
  loca%on	
  SN	
  

JAMA	
  Dermatol.2014;150(12):1315-­‐1321	
  



P.H.	
  55y	
  M	
  
•  MSH2	
  mutaYon	
  carrier	
  
•  On	
  regular	
  surveillance	
  of	
  rectal	
  stump	
  
•  Flexible	
  sigmoidoscopy	
  :	
  30mm	
  sessile	
  polyp	
  in	
  the	
  
rectal	
  stump	
  

•  PMHx	
  :	
  	
  
–  At	
  age	
  44y,	
  x3	
  synchronous	
  CRCs,	
  total	
  colectomy	
  and	
  end-­‐
ileostomy,	
  short	
  rectal	
  stump	
  remained	
  

•  FHx	
  :	
  	
  
–  Sister	
  :	
  Died	
  of	
  uterine	
  cancer	
  at	
  age	
  43y	
  
– Mother	
  :	
  Died	
  of	
  bowel	
  cancer	
  at	
  age	
  54y	
  
– Maternal	
  uncles	
  (x2)	
  :	
  Bowel	
  cancer	
  <50y	
  
– Maternal	
  grandmother	
  :	
  Died	
  of	
  bowel	
  cancer	
  
	
  



Rectal	
  stump	
  polyp	
  

•  Tubulovillous	
  adenoma	
  with	
  high	
  grade	
  
dysplasia,	
  30mm	
  



Rectal	
  stump	
  polyp	
  
MLH1	
  



Rectal	
  stump	
  polyp	
  
PMS2	
  



Rectal	
  stump	
  polyp	
  
MSH2	
  



Rectal	
  stump	
  polyp	
  
MSH6	
  



Rectal	
  stump	
  polyp	
  

•  Tubulovillous	
  adenoma	
  with	
  high	
  grade	
  
dysplasia,	
  30mm	
  

•  MLH1	
  :	
  No	
  loss	
  
•  PMS2	
  :	
  No	
  loss	
  
•  MSH2	
  :	
  Loss	
  
•  MSH6	
  :	
  Loss	
  

•  Consistent	
  with	
  Lynch	
  syndrome	
  with	
  MSH2	
  
germline	
  mutaYon	
  



Total	
  colectomy	
  +	
  end-­‐ileostomy	
  
at	
  age	
  44y	
  (11	
  years	
  prior)	
  

	
  •  Ascending	
  colon	
  tumour	
  
•  Mid	
  transverse	
  colon	
  tumour	
  
•  Upper	
  rectal	
  tumour	
  
•  Pedunculated	
  polyps	
  (x2),	
  10mm,	
  right	
  colon	
  
and	
  leu	
  colon	
  



Ascending	
  colon	
  tumour	
  
	
  

•  Adenocarcinoma,	
  low	
  grade,	
  pT3N1aM0	
  



Ascending	
  colon	
  tumour	
  
MLH1	
  



Ascending	
  colon	
  tumour	
  
PMS2	
  



Ascending	
  colon	
  tumour	
  
MSH2	
  



Ascending	
  colon	
  tumour	
  
MSH6	
  



Mid	
  transverse	
  colon	
  tumour	
  
	
  

•  Mucinous	
  adenocarcinoma,	
  pT2N1aM0	
  



Mid	
  transverse	
  colon	
  tumour	
  
MSH2	
  



Mid	
  transverse	
  colon	
  tumour	
  
MSH6	
  



Upper	
  rectal	
  tumour	
  
	
  

•  Adenocarcinoma,	
  low	
  grade,	
  pT3N1aM0	
  



Upper	
  rectal	
  tumour	
  
MSH2	
  



Upper	
  rectal	
  tumour	
  
MSH6	
  



Pedunculated	
  polyp,	
  10mm,	
  right	
  colon	
  
	
  

•  Tubular	
  adenoma	
  with	
  low	
  grade	
  dysplasia	
  



Pedunculated	
  polyp,	
  10mm,	
  right	
  colon	
  
MLH1	
  
	
  



Pedunculated	
  polyp,	
  10mm,	
  right	
  colon	
  
PMS2	
  
	
  



Pedunculated	
  polyp,	
  10mm,	
  right	
  colon	
  
MSH2	
  
	
  



Pedunculated	
  polyp,	
  10mm,	
  right	
  colon	
  
MSH6	
  
	
  



Pedunculated	
  polyp,	
  10mm,	
  leu	
  colon	
  
	
  

•  Tubular	
  adenoma	
  with	
  low	
  grade	
  dysplasia	
  



Pedunculated	
  polyp,	
  10mm,	
  leu	
  colon	
  
MSH2	
  
	
  



Pedunculated	
  polyp,	
  10mm,	
  leu	
  colon	
  
MSH6	
  
	
  



Total	
  colectomy	
  +	
  end-­‐ileostomy	
  
at	
  age	
  44y	
  (11	
  years	
  prior)	
  

	
  •  Ascending	
  colon	
  tumour	
  
–  Adenocarcinoma,	
  low	
  grade,	
  pT3N1aM0	
  

•  Mid	
  transverse	
  colon	
  tumour	
  
–  Mucinous	
  adenocarcinoma,	
  pT2N1aM0	
  

•  Upper	
  rectal	
  tumour	
  
–  Adenocarcinoma,	
  low	
  grade,	
  pT3N1aM0	
  

•  Pedunculated	
  polyps	
  (x2),	
  10mm,	
  right	
  colon	
  and	
  leu	
  colon	
  
–  Tubular	
  adenoma	
  with	
  low	
  grade	
  dysplasia	
  

•  All	
  5	
  lesions	
  
•  MLH1	
  :	
  No	
  loss	
  
•  PMS2	
  :	
  No	
  loss	
  
•  MSH2	
  :	
  Loss	
  
•  MSH6	
  :	
  Loss	
  

•  Pathogenic	
  MSH2	
  mutaYon	
  detected	
  
	
  



polyp	
   method	
   mutated	
  gene	
   total	
  
MLH1	
   PMS2	
   MSH2	
   MSH6	
  

TA,	
  TVA,	
  VA	
   IHC	
   129/163	
  
(79%)	
  

2/2	
  
(100%)	
  

94/139	
  
(68%)	
  

9/25	
  
(36%)	
  

312/430	
  
(73%)	
  

TA,	
  TVA,	
  VA	
   MSI	
   28/55	
  
(51%)	
  

30/45	
  
(67%)	
  

2/8	
  
(25%)	
  

148/229	
  
(65%)	
  

HP	
   IHC	
   0/7	
  (0%)	
   0/19	
  
(0%)	
  

0/2	
  
(0%)	
  

0/37	
  
(0%)	
  

HP	
   MSI	
   1/6	
  
(17%)	
  

0/17	
  
(0%)	
  

1/40	
  
(2.5%)	
  

MMR deficient polyps in LS  
13 references (1994-2012) + current study 

Unpublished	
  data	
  



MMR	
  deficient	
  polyps	
  

•  Likely	
  Lynch	
  syndrome	
  
•  Loss	
  of	
  MSH2	
  and	
  MSH6	
  
•  Loss	
  of	
  PMS2	
  
•  Loss	
  of	
  MSH6	
  

•  Loss	
  of	
  MLH1	
  can	
  be	
  sporadic	
  or	
  Lynch	
  
•  Lynch	
  syndrome	
  :	
  Adenomatous	
  polyp	
  (TA/TVA/VA)	
  or	
  
TradiYonal	
  serrated	
  adenoma	
  (Modern	
  Pathology	
  
2012:25;722-­‐730)	
  

•  MLH1	
  promoter	
  methylaYon	
  :	
  SSP/A	
  with	
  cytological	
  
dysplasia	
  



1.5mm 

59yo Male Ascending TA, LGD 



1.5mm 

MLH1 



2.4mm 

69yo Female Proximal SSP/A+D 



0.3mm H&E 



0.3mm MLH1 



MMR	
  IHC	
  in	
  adenomatous	
  polyps	
  

•  DiagnosYc	
  tesYng	
  of	
  adenomas	
  in	
  suspected	
  
Lynch	
  syndrome	
  families	
  is	
  a	
  useful	
  alternaYve	
  
in	
  cases	
  where	
  cancers	
  are	
  unavailable	
  

(Modern	
  Pathology	
  2012:25;722-­‐730)	
  



Summary	
  

•  Laboratories	
  should	
  have	
  clear	
  screening	
  
strategies	
  for	
  colorectal	
  cancers,	
  gynaecological	
  
malignancies	
  and	
  sebaceous	
  neoplasms	
  
– Development	
  of	
  sufficient	
  local	
  infrastructure	
  (i.e.	
  
MLH1	
  promoter	
  methylaYon	
  assay)	
  

•  True	
  focal	
  and/or	
  weak	
  MMR	
  IHC	
  should	
  be	
  
reported	
  as	
  ‘abnormal’	
  rather	
  than	
  ‘no	
  loss’	
  

•  Majority	
  (70%)	
  of	
  adenomatous	
  polyps	
  in	
  Lynch	
  
syndrome	
  show	
  loss	
  of	
  MMR	
  IHC	
  



Thank	
  you	
  


