Familial Syndromes

Ad&wﬂgd_} DjsplGS‘kC ?bps which Cfe Cmech'd Pfé,- (GnCe”,

» Syndromes associated with colonic polyps and increased rates of colon cancer

» Genetic basis.

They have ggachc bases and
» Familial Adenomatous Polyposis (FAP) 6F inkerilence-

Hereditary Nonpolyposis<Colorectal Cancer (HNPCC)
also called Lnndﬁ Synel/ame- Not Hue as HWAPcC ha s ﬁ“ﬂps

buk Hhee is Ao polypesss.
Less polyps Han FAP,




Familial adenomatous polyposis FAP

Autosomal dominant. "
They hede ware than 400 4o
Numerous colorectal adenomas: teenage years. 3N |

Mutation in APC gene.
"

At least 100 polyps are necessary for a diagnosis of classic FAP. witheut 100 I’°tjpi |
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Morphologically similar toMAa{mm
with 69€-
100% of patients develop colorectal carcinoma, IF UNTREATED, often before

age of 30.
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» Standard therapy: prophylactic colectomy before 20 Year of age.
» Risk for extraintestinal manifestations, Aot 5\454’ colevectad Comcer




» Variants of FAP: Gardner syndrome and Turcot syndrome.

benain bme Fumer:
» Gardner syndrome: intestinal polyps +Es‘t)eomas (mandible, skull, and long
bones); epidermal cysts; desmoid and thyroid tumors; and dental

abnormalities. inskin

» Turcot syndrome: intestinal adenomas and CNS tumors (medulloblastomas
>> glioblastomas )
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Polyps prejeck chove nermal Cewl o mucssc.
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Hereditary Nonpolyposis Colorectal
Cancer: HNPCC, Lynch syndrome
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Clustering of tumors: Colorectum, endometrium, stomach, ovary, ureters, Ea»
brain, small bowel, hepatobiliary tract, and skin swally Colon Cconcees Or€ ne{

. el
Colon cancer at younger age than sporadic cancers W é&let penp"!.: So when we sc d
lase undel 50 yealss we S""“!

Right colon with excessive mucin production . -.
— P Hiink chet Loamilel gundllame.

Adenomas are present, BUT POLYPOSIS IS NOT.
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Inherited germ line mutations in DNA mismatch repair genes—s 7 g happen cluling Dﬂﬂf
Accumulation of mutations in microsatellite DNA (short repeating sequences)

Resulting in microsatellite instability
Majority of cases involve either MSH2 or MLH1.




Cecal polyps in HNPCC.
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Small and Large Intestinal pathology,
part 4

Manar Hajeer, MD, FRCPath

University of Jordan, School of medicine



Colonic Adenocarcinoma

colon Canca ae Phe most cammon concers

in GaL:
Most common malignancy of the gastrointestinal tract

Small intestine is uncommonly involved by neoplasia.

Peak: 60 to 70 years olde/ aqe 9/on0- L
20% under 50 years. whea 69je ISL50 think Chonk hiteddiity—s bul- 16 COM 2€

Developed countries lifestyles and diet. Low ueg!»e.Hes inkedee enel high Calbs. Gek, recl
increaseS  Hhe risk &€& concer.
Low intake of vegetable fiber and high intake of carbohydrates and

fat.
» Aspirinor other NSAIDs have a protective effect.
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»gycloox genase-2 (COX-2) promotes epithelial proliferation.
when€s inkibifed by NSAIDs o7 As piiNy the Praifehan will be PR




Pathogenesis

| - bodion, ibis multiple MUK
» Heterogeneous molecular events. it/s Wot o s"ﬁle o gl

» Sporadic >>>> familial.
» Two pathways:
sF
» ¥'APC/B-catenin pathway >> increased WNT signaling

ol
»Microsatellite instability pathway due to defects in DNA mismatch repair
They ae the game mutekms Hhal hagper in Camitie! s~yndiames. bt

here ey ore spoadic
» Stepwise accumulation of multiple mutations




The APC/B-catenin pathway:
chromosomal instability

. s cacciv
Classic adenoma carcinoma sequence. begins 6$ ederarn@ Yhen olevelsp§ 76 Al

80% of sporadic colon tumors
Mutation of the APC tumor suppressor gene: EARLY EVENT
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APC is a key negative regulator of B-catenin, a component of the WNT
signaling pathway.
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» Both copies of APC should be inactivated for adenoma to develop (1t and 2™
hits). Thot Ledees many hine o hogaen—> s. i€ happens b high G9€-

As its & ltumer Smppressor oene ib’s had to be mcch\a}d, i s sadaba
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1495 AC yegﬂWC (cjdd-arfgr R - catenin=> Na r~ high

» Loss of APC >>>laccumulation of B-catenin >> enters nucleus >> MYC and
cyclin-D1 transcription >> promote proliferation.

» Additional mutations >> activation of KRAS oncogene (LATE EVENT)

» SMADZ2 and SMAD4 mutations (tumor suppressor genes. )
Twgovtent!

> is mutated in 70% -80% of colon cancers (LATE EVENT IN INVASIVE)

» TP53 inactivation mutation An enzyme in cells that helps keep

) them alive by adﬁin% DNA to telomeres.
» Expression of telomerase also increases'as the tumor advances.

The cloc Gskeal iE we Knaw telgmefase, then she seidl: mmmm.
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NORMAL COLON MUCOSA AT RISK ADENOMAS CARCINOMA
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Muscularis —
propria P U
Germline (inherited) Methylation Protooncogene Homozygous loss of Additional mutations
or somatic (acquired) abnormalities mutations additional cancer Gross chromosomal
mutations of cancer Inactivation of suppressor genes alterations
Suppressor genes normal alleles Overexpression of
("first hit") ("second hit") COX-2
TP53at 17p13
APC Telomerase
APC at 5g21 : K-RAS at 12p12 LOH at 18g21 :
] 5q2 [ p-catenin P (SMAD 2 agg 4) Many genes




The microsatellite instability pathway
Here we hove Yotelty obfloent she4-

DNA mismatch repair deficiency
Loss of mismatch repair genes

Mutations accumulate in microsatellite repeats
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Microsatellite instability

» Silent if microsatellites located in noncoding regions

» Uncontrolled cell growth if located in coding or promoter regions of genes
involved in cell growth and apoptosis (TGF-B and BAX genes)




NORMAL COLON

Mucosa MP“; M”l luLHI F”E,TL 'JuWJ
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Submucosa S-S0 =0

Muscularis T

propria
Germline (inherited)

Alteration of second

or somatic (acquired) allele by LOH,

mutations of mismatch mutation, or

repair genes promoter methylation
MLH1, MSH2

(MSHeé, PMS1, PMS2)
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SESSILE SERRATED ADENOMA

Microsatellite
instability/

"mutator

phenotype"
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CARCINOMA

Accumulated mutations
in genes that regulate
growth, differentiation,

and/or apoptosis

TGFBRII, BAX, BRAF,
TCF-4, IGF2R, others




Target Predominant
Etiology Molecular Defect Gene(s)  Transmission ~ Site(s) Histology
Familial adenomatous APC/WNT pathway ~ APC Autosomal dominant ~ None Tubular, villous; typical
polyposis (70% of FAP) adenocarcinoma
Hereditary nonpolyposis DNA mismatch repair ~ MSH2, MLHI  Autosomal dominant  Right side Sessile serrated adenoma;
colorectal cancer mucinous adenocarcinoma
Sporadic colon cancer (80%) ~ APC/WNT pathway  APC None Left side Tubular, villous; typical
adenocarcinoma
Sporadic colon cancer DNA mismatch repair ~ MSH2, MLHI ~ None Right side Sessile serrated adenoma;

(10%-15%)

mucinous adenocarcinoma




MORPHOLOGY

uSaslly ConceS Gife MaSSES, b -"ny Mow be Ulce er Lesion.

» Macroscopic:
» Proximal colon tumors: polypoid, exophytic masses
w
e T Proximal colon: rarely cause obstruction. O1S iks oliomeler /¢ M@e(

» Distal colon: annular lesions “napkin ring” constrictions & narrowing

Microscopic:

Dysplastic GLANDS with strong desmoplastic response.
Necrotic debris (dirty necrosis) are typical. NeC(ahc olebxiS = deacl Cells .

Some tumors give abundant mucin or form signet ring cells.
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Napkin ring




Rectosigmoid adenocarcinoma, napkin
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Exophytic adenocarcinoma




Adenocarcinoma with necrosis







Clinical Features

dmprbend as  Hheyy mey be Asymplomatic

Endoscopi>> cancer prevention

Cecal and right side cancers: Fatigue and weakness (iron deficiency anemia)
to or chave
Iron-deficiency anemia in an older male or postmenopausal female is

gastrointestinal cancer until proven otherwise.
Colonoscspy is (@cammencled het.
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oS canshpation:

» Left sided carcinomas: occult bleeding, changes in bowel habitsl cramping

left lower-quadrant discomfort. we deteck it by Shal piepsy-

n ahent Comes wl"nn
- iﬁﬁﬂ% anemia with [ Yool Sor ocCelt blosd +est)

enge in boue habitsg as Here is ony C)ﬂ@c on Jhe cola o shl.
is Coloveckel cancr
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Whak affect pragros:s Q

» Poor differentiation and mucinous histology >> poor prognosis
(S hiﬁhgm&e.

» Most important two prognostic factors aree
>®Depth of invasion
b@Lymph node metastasis.

» Distant metastases (lung and liver) can be resected.




Liver metastasis.

Liverwith Mq"-ip’e. wmeladakc P> scae.




