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Gl Polyposis syndromes

Rare

High risk for cancer

Different morphology from sporadic cases
Characterized by the predominant polyp
type

Phenotypic overlaps

Classification

— polyp type, presentation age, Gl distribution,
polyp number, extraintestinal findings



Classification

Hereditary

FAP

— FAP, Gardner, Turcot,
Attenuated, MUTYH Polyposis)

Hamartomatous polyposes

— Peutz-Jeghers syndrome

— Juvenile polyposis syndrome
— Cowden’s syndrome

— Bannayan-Riley-Ruvalcaba
syndrome

— Devon Family syndrome
Other
— Hereditary mixed polyposis
— Neurofibromatosis Type 1
— MEN Type 2

Nonhereditary

« Hyperplastic polyposis

« Cronkhite-Canada syndrome
* Inflammatory polyposis
 Lymphomatous polyposis

* Nodular lymphoid hyperplasia

 Pneumatosis cystoides
intestinalis

« Colitis cystica profunda



Polyp types

Conventional adenoma

Serrated adenoma

Hyperplastic polyp

Sessile serrated adenoma/polyp
Juvenile polyp

Hamartomatous polyp (PJ polyp)
Inflammatory polyp






Familial Adenomatous Polyposis
(FAP)

» Autosomal dominant & 100% penetrance

* 100-5000 adenomatous polyps
 Adenomas & serrated adenomas

* Fundic gland polyps/ gastric adenomas

* Duodenal and ampullary adenomas

« CRC multifocal and predilection to left colon



Genetics

Germline APC mutations
Tumour suppressor gene - 5921
Mutation sites - phenotypic predictors

Loss of both copies of APC — uncontrolled
cell growth



APC / B-catenin

* Inactivation of APC
leads to constitutive
activation of
transcription factors
through B-catenin/
TCF-LEF complexes
resulting in cell
proliferation

APC

B-catenin







Extraintestinal findings

* Sebaceous cysts, bone tumours,
filoromatosis

* Papillary thyroid cancer, hepatoblastoma,
adrenal hyperplasia/ carcinoma,
periampullary adenoma/ carcinoma,
medulloblastoma, gastric carcinoma,
congenital hypertrophy in retinal pigment
epithelium
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Gardner’'s Syndrome

« Similar to FAP (clinics, genetics and
prognosis)

* A disease continuum

» Usually >100 adenomas

 Extraintestinal findings:

Cranial and facial osteomas, epidermoid
cysts, desmoid tumours, soft tissue
tumours, dental abnormalities



Turcot's syndrome

 CNS malignancies: medulloblastomas,
astrocytomas, and ependymomas

» Usually >100 adenomas
* 70% of families carry APC mutations

A subset shows mutations in hMLH"1
and hMSH?2



“Attenuated” FAP

Germline mutations in specific sites of APC
<100 adenomas

Mainly proximal and flat

Abundant upper Gl polyps

3rd decade

— Missed out small/sessile polyps?
— Mutations cause polyps but cannot induce growth?

— Requirement of a “third hit” for germline mutation to
effect?






MUTYH Associated Poliposis-MAP

Autosomal resessive
100 -1000 adenomas

« Base excision repair gene — repair of oxidative
DNA damage

 Biallelic germline inactivating mutations in
MUTYH (MYH) (1p32-34)

« Transversion errors (G:C to T:A) in critical growth
regulatory genes (APC & KRAS)

— 8-0x0-7.8-dehidro2’deoxiguanosine repair defect






Multiple adenomas

5-100 adenomas
No APC or MUTYH mutations

Described in patients with acromegaly,
hereditary mixed polyposis, Bloom’'s
syndrome

Adenoma susceptibility locus in 9922.32



Hamartomatous polyposis
syndromes

Autosomal dominant
Characterized by dominant type of polyp
Overgrowth of cells native to the area

Significant number of patients have no
family history — spontaneous/de novo
gene mutations

Frequent extraintestinal manifestations
Increased risk of Gl/ other malignancies






Classification

=Jeghers syndrome
Juvenile Polyposis syndrome

PTEN-Hamartoma-Tumour syndrome
— Cowden’s Syndrome

— Bannayan-Ruvalcaba-Riley Syndrome
— Proteus syndrome

Cronkhite-Canada syndrome
ereditary mlxed polyposis syng
. Mult|ple endocrirre-rreopiasia type 2B
« Basal cell nevus syndrome

* Neurofibromatosis type 1




Peutz-Jeghers Syndrome

Autosomal dominant

Hamartomatous polyps in Gl & mucocutanous
hyperpigmentation

First decade of life (Extraintestinal
manifestations preceed bowel manifestations)
Pigmented lesions may fade in puberty

Numerous and largest polyps in small intestine
Gl cancers: 50-90% of patients

Extraintestinal: Bilateral breast cancer, cervix,
gonads, thyroid and pancreas tumours






Peutz-Jeghers polyps

Extraintestinal polyposis may develop in nares,
pelvis, bladder and lungs

Obstruction, bleeding and intussussception is
common

Grossly similar to TVAs

Branching connective tissue and smooth muscle
bundles surround the glands

Hyperplastic glands lined by intestinal epithelium
Solitary cases of PJ polyps occur



Diagnostic criteria of PJS

 Histologically confirmed hamartomatous
polyps with arborizing smooth muscle

* At least 2 of the following
— Family history
— if no history 22 PJ polyps
— Hyperpigmentation
— Small bowel polyposis



Genetics

* A tumour suppressor gene - STK11
(serine threoinine protein kinase 11)
known as LKB1

» Located on chromosome 19p13.3

* Encodes a protein involved in transduction
of growth signals

» Sporadic cases have de novo mutations



Juvenile Polyposis Syndrome

Autosomal dominant

First or second decade of life

Colon predominating 50-200 polyps
May inolve upper Gl tract

Juvenile or inflammatory polyps

High risk of CRC, and gastric, small intestinal
and pancreatic cancer

Congenital craniofacial, cardiac anomalies,
polydactily, bowel rotations (nonfamilial form)



Juvenile Polyp

Smooth, shiny surface on endoscopy
1cm in diameter, and has a stalk of 2cm

Microscopically surface is eroded, cystically
dilated glands reside in oedematous and
inflamed stroma

No prominent smooth muscle
Can cause mucinous retansion cyst
Epithelial serration & dysplasia can be seen






Diagnostic criteria of JPS

Any of the three

1. Multiple (3-10) colonic hamartomatous
polyps

2. Any number of hamartomatous polyps in
a patient with family history

3. Extracolonic hamartomatous polyps



Genetics of JPS

Tumour suppressors in TGF-B signaling
pathway

SMAD4 / MADH4(18921.1) or BMPR1A/ALK3
(10922.3), PTEN mutations

MADH4 mutations are associated with massive
gastric polyposis

Mutations in PTEN gene (Cowden’s syndrome?)
- screening for breast and thyroid



TGF-B / Smad-4

m 1 GF-beta

* Loss of sensitivity to
TGF-B1 results from
mutations in TBRI, TBRITI
& Smad genes leading to
overexpression

* Insensitivity to "growth"”
inhibitor effects of TGF-3
leads to tumour
development through
angiogenesis and ECM
production







PTEN Hamartoma - Tumour
Syndrome (PHTS)

- Cowden’s Syndrome

- Bannayan-Riley-Ruvalcaba Syndrome
(BRRS)

* Proteus Syndrome
* Gl polyps and various malformations

* Polyps are hamartomatous but
hyperplastic, adenomatous polyps can be
seen



Cowden’s Syndrome

Autosomal dominant

80% dermatologic manifestations, 60% Gl
polyposis

Gl, oral, cutaneous hamartomas, verrucous skin
lesions, skin, breast and thyroid carcinomas,

autoimmune thyroiditis, microcephaly, mental
retardation

Polyps are hamartomatous, inflammatory,

ganglioneuromatous, lipomatous and rarely
adenomatous

No increased risk of cancer






Diagnostic criteria of CS

Maijor criteria: Macrocephaly, carcinomas of breast, thyroid,
endometrium & Lhermitte-Duclos disease

Minor criteria. Gl hamartomas

1.  Patognomonic mucocutaneous lesions
. 6 or more facial papules of which =3 trichilemmomas
«  Cutaneous facial papules & oral papillomatosis
. Oral papillomatosis & acral keratosis
« 26 palmoplantar keratosis

2. 2 major criteria (1 must be macrocephaly)
3. 1 major & 3 minor criteria
4. 4 minor criteria



Genetics

* Germline protein tyrosine phosphatase
gene - PTEN (10g23) mutations

» 80% carry mutations

 PTEN inhibits growth by acting as a check
point on cell growth potentiated by protein
thyrosine kinase



Bannayan-Ruvalcaba-Riley
syndrome

Combination of
— Bannayan-Zonana

— Riley-Smith

— Ruvalcaba-Myhre-Smith

60% have PTEN mutations/deletions
Intestinal hamartomatous polyposis in 45%
Distal ileum and colon

Macrocephaly+lipomas+hemangiomas (MMLH)
syndrome

Unusual facies, developmental delay, penile pigmented
papules, thyroiditis, skeletal abnormalities

No increased risk of Gl cancer



Hereditary Mixed Polyposis
Syndrome

Autosomal dominant

=23 or more hyperplastic polyps, juvenile polyps,
serrated adenomas or conventional adenomas
or polyps of mixed histology

High risk of CRC

1-15 polyps: always <50

Affects colon only, no extracolonic findings
Association with 15g13-g14 locus and CRAC1
Some have BMPR1A mutations
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Serrated (hyperplastic) polyposis

syndrome

At least 5 hyperplastic polyps proximal
to sigmoid colon - 2 > 10mm

Any number of hyperplastic polyps
proximal to sigmoid colon in a person
with 1st degree relative with HPS

>30 hyperplastic polyps throughout
colon

WHO, 2010



Molecular background

=200 cases

Two forms:
— Small typical hyperplastic polyps — KRAS mutation

— Multiple/ large hyperplastic polyps (sessile serrated
adenoma, serrated adenoma, classical adenoma,
mixed polyps=Serrated Adenomatous Polyposis) —
BRAF mutation / MMR gene methylation / MSI

CRC risk > 50%
Multiple synchronous / metachronous cancers









Cronkhite-Canada Syndrome

Generalized Gl polyposis (stomach > colon >
duodenum > ileum > jejunum)

S5th-6th decades of life
Malabsorption and protein loosing enteropathy
Alopecia, skin pigmentation, nail abnormalities

Sessile hamartomatous polyps with dilated
glands and oedematous stroma (similar to
juvenile polyp-surrounding mucosa is abnormal/
hyperplastic-simulating giant folds)









