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Why Should You Know about Polyposis 
Syndromes?

ÅLess than 1% of colorectal cancer due to polyposis syndromes

Å150,000 new diagnoses of colon cancer a year

ÅMany manymore patients than that have polyps

ÅtŀǘƛŜƴǘǎ ǿƛǘƘ ŀ ǇƻƭȅǇƻǎƛǎ ǎȅƴŘǊƻƳŜ ŘƻƴΩǘ ƻƴƭȅ ƭƛǾŜ ƴŜȄǘ ŘƻƻǊ ǘƻ ŀ ƳŀƧƻǊ ƳŜŘƛŎŀƭ ŎŜƴǘŜǊ

ÅA polyposis syndrome can present as a single polyp

ÅtŀǘƛŜƴǘǎ ǿƛǘƘ ǇƻƭȅǇƻǎƛǎ ǎȅƴŘǊƻƳŜǎ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ƘŀǾŜ ŀ ŦŀƳƛƭȅ ƘƛǎǘƻǊȅ ƻŦ ǇƻƭȅǇǎΣ 
polyposis or colon cancer
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Severe Polyposis (>1000 polyps)

ÅPseudopolyposisin Inflammatory Bowel 
Disease 

ÅFamilial Adenomatous Polyposis



ñPseudopolyposisò

In end stage

Ulcerative Colitis



Familial Adenomatous Polyposis 
Syndrome (FAP)

ÅMost common polyposis syndrome of the 
gastrointestinal tract

ÅA systemicdisorder involving intestinal polyposis and 
numerous extracolonic manifestations



Familial adenomatous polyposis - Gardner Syndrome

ÁAD

ÁEpidermoid cysts (face), osteomas, 
desmoid tumors, and fibrous tumors

ÁIntestinal polyposis and GI adenoCA

ÁCongenital hyperpigmentation of 
retinal pigment epithelium (CHRPE) 
ðearly sign

ÁMutation of APC gene



Clinical Features of 
Familial Adenomatous Polyposis 

ÅAverage age at onset of adenomas 16 years old

ÅTypically develop small numbers of polyps by puberty

ÅNumber of polyps increases with age up to 1000s

ÅProgression to cancer is inevitable without treatment

ÅAverage age at diagnosis of colorectal cancer 39 years old

ÅLeft untreated, 93% of patients develop colon cancer before age 50

ÅAdenomas often present for years before symptomatic

Å75% of patients have rectal bleeding

Å63% have diarrhea



Familial adenomatous 
polyposis







Single crypt 
adenoma of small 
intestine-FAP





Genetics of Familial Adenomatous 
Polyposis

ÅDue to deletion and mutation of the Adenomatous 
Polyposis Coli Gene (APC)

ÅIndex patients inherit one mutated APCgene from a 
parent, the second APCgene is deleted or mutated in 
the cancer

ÅPrototype of a hereditary precancerous syndrome as 
risk of affected patients developing colon cancer is 
100%



Adenomatous Polyposis Coli Gene: 
Mutational Spectrum

Exon

1    2     3      4     5    6   7     8       9         15     

Codon

0               200                400      1000      2000       2845

Attenuated 

FAP

Classic FAP Attenuated

FAP

MCR

MCR=Mutation Cluster Region





Comparison of Familial Adenomatous Polyposis and 
Attenuated FAP

Classical FAP Attenuated FAP

Number Adenomas 100s to 1000s <100, Usually 1-50

Gross Features Invisible to Polypoid Flat or slightly elevated 

plaques

Histology Polypoid or Sessile Flat adenomas

Location of adenomas Pancolonic Proximal to splenic 

flexure

Average Age at Cancer 

Onset

39 55

-No difference in upper gastrointestinal pathology among classicaland attenuated FAP



Sporadic Development of 
Familial Adenomatous Polyposis 

Å10-30% % of index patients have no family history, indicating 
the mutation in APCoccurred in utero

ÅNo differences in the distribution or pathology of colorectal 
adenomas or carcinomas when compared to the inherited 
forms



2 y.o. 1 month old

20 y.o.

100ôs of adenomas; stage IV CRC

Sebaceous cyst; unerupted teeth

24 y.o.25 y.o.

Sigmoid colon

Resection;

diverticulitis

2 hyperplastic

polyps
1 or 2 polyps

@ 35 y.o.

Sporadic Occurrence of FAP
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Pathologic Features of The Upper 
Gastrointestinal Tract: Stomach

ÅFundic gland polyps occur in up to 100% of FAP patients
ÅTend to be multiple and small in diameter
ÅGenerally considered benign, although dysplasiascan occur
Å0.5% lifetime risk of stomach cancer

ÅMost FAP patients have a fundic gland polyp by age 20

ÅGastric adenomas occur in about two thirds of FAP patients
ÅTend to be smaller and more sparsely distributed than colorectal 

counterparts
ÅDevelop in areas of intestinal metaplasia
ÅAverage age of onset 33 years



Fundicgland 
polyp with low 
grade dysplasia ς
¦ǎǳŀƭƭȅ ŘƻƴΩǘ 
progress



Syndromic Pyloric Gland Adenoma

ÅIn patients with familial adenomatous polyposis 
(normal background mucosa seen; US population); 
have GNASmutations like those associated with 
autoimmune gastritis

ÅWe have seen polyps that look like PGA in patients 
with McCune Albright syndrome (GNASmutations)

Å Wood LD, Noë M, Hackeng W, Brosens LA, Bhaijee F, Debeljak M, Yu J, Suenaga M, Singhi AD, Zaheer A, Boyce 
A, Robinson C, Eshleman JR, Goggins MG, Hruban RH, Collins MT, Lennon AM, Montgomery EA. Patients with 
McCune-Albright syndrome have a broad spectrum of abnormalities in the gastrointestinal tract and pancreas. 
Virchows Arch. 2017 Apr;470(4):391-400.

Å Wood LD, Salaria SN, Cruise MW, Giardiello FM, Montgomery EA. Upper GI tract lesions in familial adenomatous polyposis 
(FAP): enrichment of pyloric gland adenomas and other gastric and duodenal neoplasms. Am J Surg Pathol. 2014 
Mar;38(3):389-93.



Pyloric gland 
adenomas are 

part of FAP

Wood LD, Salaria SN, Cruise MW, Giardiello FM, 
Montgomery EA. Upper GI tract lesions in familial 

adenomatous polyposis (FAP): enrichment of pyloric 
gland adenomas and other gastric and duodenal 

neoplasms. Am J Surg Pathol. 2014 Mar;38(3):389-93. 
PMID: 24525509; PMCID: PMC4036096.





Beauty Contest 

Pyloric Gland Adenoma Gastric Hyperplastic Polyp



Li J, Woods SL, Healey S, BeesleyJ, Chen X, Lee JS, SivakumaranH, WayteN, NonesK, 
Waterfall JJ, Pearson J, Patch AM, SenzJ, Ferreira MA, KaurahP, Mackenzie R, Heravi-
MoussaviA, Hansford S, LannaganTRM, SpurdleAB, Simpson PT, da Silva L, Lakhani 
SR, CloustonAD, BettingtonM, GrimpenF, BusuttilRA, Di Costanzo N, BoussioutasA, 
JeanjeanM, Chong G, Fabre A, OlschwangS, Faulkner GJ, BellosE, Coin L, RiouxK, 
Bathe OF, Wen X, Martin HC, NeklasonDW, Davis SR, Walker RL, Calzone KA, AvitalI, 
Heller T, Koh C, Pineda M, RudloffU, Quezado M,PichurinPN, HulickPJ, Weissman 
SM, NewlinA, Rubinstein WS, Sampson JE, Hamman K, GoldgarD, PoplawskiN, 
Phillips K, Schofield L, Armstrong J, Kiraly-BorriC, SuthersGK, Huntsman DG, Foulkes 
WD, Carneiro F, LindorNM, Edwards SL, French JD, Waddell N, Meltzer PS, Worthley
DL, Schrader KA, Chenevix-Trench G. Point Mutations in Exon 1B of APC Reveal 
Gastric Adenocarcinoma and Proximal Polyposis of the Stomach as a Familial 
Adenomatous Polyposis Variant.Am J Hum Genet. 2016 May 5;98(5):830-842. doi: 
10.1016/j.ajhg.2016.03.001. Epub2016 Apr 14. PubMed PMID: 27087319; PubMed 
Central PMCID: PMC4863475.



Exception ςGAPPS/gastric adenocarcinoma proximal polyposis syndrome



GAPPS/gastric 
adenocarcinoma 
proximal polyposis 
syndrome



GAPPS/gastric 
adenocarcinoma proximal 
polyposis syndrome



Pathologic Features of The Upper 
Gastrointestinal Tract: Duodenum

ÅDuodenal adenomas develop in 2nd to 5th decade

ÅRange in size from microadenomas to sessile polyps several centimeters in 
diameter

ÅOver 90% of duodenal adenomas are tubular

ÅTend to show significant increase in number of Paneth cells and endocrine 
cells as compared to sporadic counterparts

ÅAdenomas of jejunum and ileum also occur, but less common







Alruwaii ZI, ChianchianoP, Larman T, Wilentz A, Wood LD, 
Montgomery EA. Familial Adenomatous Polyposis-associated 

Traditional Serrated Adenoma of the Small Intestine: A 
Clinicopathologic and Molecular Analysis. Am J Surg Pathol. 2021 Dec 

1;45(12):1626-1632. PMID: 34232600.

Small bowel 
traditional 
serrated 

adenomas are also 
part of FAP



Extraintestinal Manifestations of FAP

ÅDental Lesions
ÅUnerupted teeth

ÅSupernumerary teeth

ÅDentigerous cysts

ÅMandibular cysts

ÅSkin Lesions
ÅEpidermal inclusion cysts

ÅLipomas

ÅFibromas

ÅNeurofibromas

ÅTrichepitheliomas

ÅExtraintestinal Tumors

ÅOsteomas of jaw or skull

ÅNasopharyngeal angiofibromas

ÅThryoidcancers

ÅSoft tissue tumors (lipomas, fibromas)

ÅBrain Tumors

ÅDesmoid Tumors (major cause of morbidity 
and mortality after colectomy)



Adenomatous Polyposis and MYH

ÅIn some patients with multiple adenomas or classic polyposis, 
no inactivating mutations in the APCgene are found in the 
germline

ÅSeiberet al. (NEJM 2003) reported inactivating germ-line 
mutations in MYHlead to an autosomal recessive inherited 
form of multiple adenomas or polyposis coli

ÅMYHis a base-excision repair gene whose protein product acts 
to repair reactive oxygen species induced DNA damage

ÅTumors from patients with MYHmutations have excess 
mutations in the APCgene (due to defective repair)



Features of MYHPolyposis

ÅMedian age of presentation 56 yrs

ÅNumber of adenomas per patient range from 10s to 
1000s

ÅMorphology is similar to polyps of FAP
ÅMacroadenoma features identical (small tubular adenomas)

ÅCrypt adenomas present

ÅExtracolonic disease (duodenal polyposis)





Peutz Jeghers Syndrome

ÅNormal Epithelium

ÅNormal Lamina Propria

ÅSmooth Muscle Hyperplasia



General Features of Peutz-Jeghers 
Syndrome

ÅSecond most common polyposis syndrome
ÅOne-tenth as common as FAP

ÅAutosomal dominant inheritance with variable and 
incomplete penetrance 

ÅTwo major components: gastrointestinal 
hamartomatous polyps and pigmented macules of 
mucous membranes and skin



Pigmentation in Peutz-Jeghers 
Syndrome
ÅMucocutaneous distribution 
Åmelanin deposits around nose, lips, buccal mucosa, hands and feet, 

genitalia and perianal region

ÅPresent at birth in >95% of cases

ÅImportant to distinguish from freckles
ÅAbsent at birth

ÅSparse near lips

ÅNever appear on buccal mucosa



Genetics of Peutz-Jeghers 
Syndrome

ÅGermline mutations of the STK11/LKB1gene found in 
~50% of families with PJS

ÅAdditional causative genes are yet to be identified



Clinical Features of Peutz-Jeghers 
Syndrome

ÅBenign complications predominate in early decades 
ÅIntussusception and obstruction

ÅTorsion, infarction and bleeding

ÅAnal prolapse

ÅMalignancy more common after 4th decade
ÅAverage age at diagnosis of cancer 40 to 50 years

Å90-95% combined incidence of cancer after age 65 (GI 
and non GI primary)



Pathologic Features of Peutz-
Jeghers Syndrome

ÅHamartomatous polyps located throughout the 
gastrointestinal tract

ÅDistribution of polyps:
Å78% small bowel (jejunum > ileum)

Å42% colon

Å38% stomach

Å28% rectum



Small bowel 
Peutz-Jeghers
polyps, large 
and small



Gastric Peutz-
Jegherspolyps



Colonic Peutz-
Jegherspolyp



Small bowel Peutz-
Jeghers polyp



Small bowel 
Peutz-Jeghers 
polyp



Colonic Peutz-
Jegherspolyp



Colonic Peutz-
Jeghers polyp



Colonic Peutz-
Jeghers polyp



Massive herniation (inverted growth) of 
a Peutz-Jegherspolyp through the small 
intestinal muscularispropria



Massive herniation (inverted 
growth) of a Peutz-Jeghers polyp 
through the small intestinal 
muscularis propria 





Why is the diagnosis of 
PJS significant?
ÅThe cumulative lifetime risk for cancer 

is 93%; 18 times greater than 
expected in the general population.

ÅIncreased risk for developing 
carcinomas of the pancreas, colon, 
stomach, small intestine, breast, 
ovaries and testis
Giardiello,1987,2006, Boardman,1998,2000, Hearle 2006



World Health Organization (WHO) 
Criteria for the diagnosis of PJS

1.> 3 histologically confirmed Peutz-Jegherspolyps
2.Any number of Peutz-Jegherspolyps with a family history 

of PJS
3.Characteristic prominent mucocutaneous pigmentation 

with a family history of PJS
4.Any number of Peutz-Jegherspolyps and characteristic 

mucocutaneous pigmentation



Do sporadic 
Peutz-JeghersPolyps (PJP) exist?

ÅWhen we tried to find 
άǎǇƻǊŀŘƛŎέ tW ǇƻƭȅǇǎ ƛƴ ƻǳǊ 
archives, we only found 8
ÅBurkart AL, Sheridan T, Lewin M, Fenton H, Ali NJ, Montgomery E. Do sporadic 

Peutz-Jegherspolyps exist? Experience of a large teaching hospital. Am J Surg 
Pathol. 2007 Aug;31(8):1209-14. PMID: 17667545.



Patients with Solitary Small Intestinal PJP

Patient Indication Location Clinical information

1

68M

Whipple Duodenum Pancreatic cancer (68 y)

Extensive family history 
of GI malignancies

2 

70M

Whipple Duodenum Pancreatic cancer (70 y)

3

35F

Intussusception Proximal 

Jejunum

Bilateral ovarian 

masses (23 y, 39 y)

Glomus tympanicum

tumor (43 y) 



Patients with Probable Solitary Colonic PJP

Patient Indication Location Clinical information

4 

41M

Rectal bleeding Rectum at 

30 cm

Pituitary Adenoma 

(39 y)

5

59M

Screening Colon Tubulovillous adenoma w/ 
high grade dysplasia (53 
y) 

6

58F

Screening Sigmoid Family history of colon 

cancer (mother)

7

63M

Rectal bleeding Splenic 

flexture

No relevant history

8

78F

Unknown Rectum Breast cancer (74 y)



Case 

ÅA biopsy was performed of a gastric polyp and 
ŘƛŀƎƴƻǎŜŘ ŀǎ ŀ άƘȅǇŜǊǇƭŀǎǘƛŎ ǇƻƭȅǇέΦ  ¢ƘŜ 
gastroenterologist called and pointed out that the 
diagnosis was wrong.







Gastric Peutz-Jeghers polyp





Juvenile Polyposis

ÅGenetically heterogeneous condition in which some families have 
autosomal dominant germline mutations in the DPC4 (SMAD4)gene 
on chromosome 18q21. 

ÅPolyps in juvenile polyposis can be limited to the colon or can be 
generalized, involving the colon, small bowel, and stomach. 

ÅSome patients appear to have juvenile polyposis predominantly 
confined to the stomach. 





Sporadic juvenile 
polyp ςone lobe



Juvenile polyposis; several lobes - note normal surrounding flat 
mucosa ςargues against inflammatory polyps associated with 
inflammatory bowel disease



Early 
syndromic 
juvenile polyp




