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Familial Colorectal Cancer Type X (FCCTX)

• Families who fulfill the 
Amsterdam criteria but that 
are mismatch repair (MMR) 
proficient 

• About 60% of broad 
Amsterdam positive families 
in Israel
(Goldberg et al., Fam Cancer 2008)

• Worldwide about 40-50% 
(Wijnen et al NEJM 1998)

Amsterdam Criteria
(1) 3 cases of CRC, in which 2 
of
the affected individuals are 
first-degree relatives of the 
third; 
(2) CRCs that occur in 2 
generations; 
(3) 1 CRC diagnosed before 
the age of 50 years;
(4) familial adenomatous 
polyposis not diagnosed in the 
family



The incidence for colonic 
and extracolonic cancers  in 

FCCTX families  was 
significantly lower than in 

Lynch families

161 Amsterdam 
positive families

90 MMR- 71 MMR+
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Molecular profiling
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Unresolved Clinical Issues for 
FCCTX

• Colonic and Extracolonic tumor 
lifetime risk - need for prophylactic surgery, 
PGD  (Perea et al, 2009)

• Colonic Surveillance: intervals & age 
of onset

• Extra colonic surveillance? Yes/no, 
Which?

• Algorithm for further genetic workup-
family testing and recommendations



Patients and Methods

• Hereditary CRC registry in 3 tertiary centers in 
Israel: 
– TASMC
– Hadassah
– Rabin

• Families who fulfill Amsterdam criteria and in 
which Lynch syndrome was ruled out by Tumor 
testing (MSI+MMR IHC)

• Pedigree was studied for detailed cancer history 



1740 families 
with LS criteria

(Bethesda+Amsterdam)

138 AC+ underwent 
tumor testing
MSI+MMR IHC

65 Amsterdam+
families FCCTX

65 families  
included in FCCTX 

analysis

73 Amsterdam+   
families LS 

392 families
Amsterdam positive



Results-Ethnic Origin



Results-Cancer Morbidity (1)
• Earliest age of cancer in family- 43.08±10.5
• Earliest age of cancer in proband- 50±11.1

• Earliest age of CRC in family- 50.54±13
• Earliest age of CRC in proband- 52.82±10.5
• Age of CRC diagnosis for the general Israeli population: 

73.36±10.65

Age for CRC Diagnosis

Std. Error 
Mean

Std. 
DeviationMeanNGroup

1.8349710.6995952.941234Syndrome X

1.2645313.4421647.2212113Lynch

p-value=0.025 



Results-Cancer Morbidity (2)
• 3/28 cases (10.7%) of Interval cancer within 5 

years, but no data for 37 families

• Family members with cancer 4.39±1.33
• Family members with CRC 2.37±1.59
• Family members with extracolonic cancer 2±1.6
• Family members with cancer ≤50Y  1.3±0.97

 10.7% in 5 years



CRC and Colonic Polyps in 
Proband& Family

• 46/65 (70.7%) probands had CRC
– 15 right sides
– 32 left sided (1 pt with 2 CRCs)

• 33/65(50.75%) families had polyps 
– 19(57.6%) adenomatous 
– 8(24.2%) hyperplastic
– 7(21%) unknown 

• Polyp age of diagnosis in proband-
49.75±14.2

• In family- 52.7±9.6



Extracolonic Tumors in Proband and 
Family

• 62/65 (95.4%) families with extracolonic 
cancers

• 9/43 (19.5%) CRC probands had 
extracolonic cancers

• 6.7% of CRC patients at the National 
CRC registry had another extracolonic 
cancer



Extracolonic Tumors in Proband and Family
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Conclusions+Discussion
• The Israeli FCCTX seem to be different then previously 

reported: 
– Early CRC onset
– Extracolonic tumors
– Higher risk for CRC then general population

• Cause could be more founders?

• Should prophylactic surgery be considered?
• More frequent colonic surveillance
• Extracolonic surveillance

• More aggressive further genetic workup to support future 
surveillance and family members testing



Potential causes for FHCCTX: MUTYH

• Base excision repair gene
• Effect could be bi or monoallelic
• Short adenoma to carcinoma interval
• Phenotype is variable: 

– Polyposis like syndrome, or multiple 
adenomas and hyperplastic polyps

– HNPCC with clinical criteria
– early onset CRC
– Extracolonic tumors  

• Interaction with other MMR genes-
MSH6



Our Cohort
• 12/65 (18.5%)North African origin, 1/12 had 

interval cancer
• 33/65(50.75%) families had polyps with 

19(57.6%) being adenomatous and 8(24.2%) 
hyperplastic

• Should be susspected in FHCCTX families:
– NA origin
– Consanguinity, pesodominant inheritance
– Interval cancer
– Presence of adenomatous or Hyperplastic polyps 

(serrated adenomas)



Potential causes for FHCCTX
MUTYHP53PTENBRCAAPC

Colon, 
stomach, 
OBGYN

Brain, 
Hematologi
cal, Breast , 

Sarcoma

Thryroid, 
Breast, 

endometrium

Breast, 
ovary, 

pancreas, 
prostate

Colon, 
Papilla

Common 
Tumors

Adenomato
us and 

hyperplatic 
polyps, NA 

origin, 
consangiun

ity

Early onset
Very rare

Benign 
hamartomatou

s tumors,
Autoimmune 

diseases, 
Autism, 

Macrocephaly

Ashkenazi 
origin, 

OBGYN 
and breast

Adenomat
ous 

polyps

Special 
features

Quite few, 
few tested

Few fill 
criteria, no 

testing

Significant, 
13/65 

tested- only 
1 positive 

Very fewAt our 
cohort



Thank
you


	Familial Colorectal Cancer Type X in Israel- are we different?
	Slide Number 2
	Familial Colorectal Cancer Type X (FCCTX)
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Unresolved Clinical Issues for FCCTX
	Patients and Methods
	Slide Number 11
	Results-Ethnic Origin
	 Results-Cancer Morbidity (1)
	Results-Cancer Morbidity (2)
	CRC and Colonic Polyps in Proband& Family
	Extracolonic Tumors in Proband and Family
	Extracolonic Tumors in Proband and Family
	Conclusions+Discussion
	Potential causes for FHCCTX: MUTYH
	Our Cohort
	Potential causes for FHCCTX
	Slide Number 22

