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Figure 1.3: Age-standardised incidence rates by sex, colorectal cancer,

region of England, UK and Ireland, 1991-1999
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Figure 1.2: Numbers of new cases and age-specific incidence rates,
4,000

by sex, bowel cancer, UK 2006
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Colon cancer pathways
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Figure 3. A Genetic Model for Colorectal Tumorigenesis

A genetic model for colorectal
tumorigenesis. Fearon ER, Vogelstein
Cell. 1990Jun 1;61(5).75%7.




Table 4 Molecular classification of colorectal carcinoma

Chromosomal

Mismatch repair

instability pathway pathway Serrated pathway Hybrid pathway
Hereditary and
Heredity sporadic Hereditary Hereditary and sporadic Sporadic
CIMP status Negative Negative High Low
MSI status MSS MSI-H MSI-H MSI-L MSI-L or MSS
Chromosomal Present Absent Absent Absent Present
instability
KRAS mutation +++ +/— ——— - +++
BRAF mutation - - +++ +++ -
MLHI status Normal Mutation Methylated Partial methylation | Normal
MGMT methylation | ——— —— +/— +++ +++

Abbreviations: CIMP, CpG island methylator phenotype; MGM'T, O-6-methylguanine DNA methyltransferase; MSI, microsatellite instability; MSI-H,
high-level microsatellite instability; MSI-L, low-level microsatellite instability; MSS, microsatellite stability.

Serrated polyps and colorectal cancer: new pathway to
malignancy. Noffsinger AE.

Annu Rev Pathol. 2009:4:344.




Multistep genetic model of colorectal carcinogenesis.

TP53, PIK3CA,
APC/(-catenin KRAS loss of 18q
Normal Aberrant Early Late Invasive

mucosa crypt focus adenoma adenoma cancer

" v’l, 'J .".

EGFR, COX2

The chromosomal instability pathway in colon cancer. Pino MS, Chung DC.
Gastroenterology. 2010 Jun;138(6):2022
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Main epidermal growth factor receptor signaling pathways: PISBK/pAKT pathway (blue);
RAS/RAF/mitogen-activated protein kinase pathway (red).

Anti-EGFR

\/\/ MoABs

Loupakis F et al. JCO 2009;27:2622-2629
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Blocking EGFR becomes ineffective.
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Pathways In sporadic CRC
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Pathways implicated in colorectal
tumorigenesis

A Wnt/b-catenin
A TGFb/SMAD

A EGFR
I RAS/RAF/MAPK cascade

I PI3K/Akt pathway
A Notch
A Hedgehog

A Cell proliferation
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Colorectal carcinogenesis

A Multiple pathways for colorectal carcinogenesis
and they are not mutually exclusive.

A Individual pathways can be targeted at different
points e.g KRAS/BRAF.

A Not just accumulation of mutations, but order of
mutation acquisition may be important.



Colorectal Cancer Syndromes
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Mendelian Autosomal Dominant Inheritance
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Autosomal Dominant Inheritance
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FIG. 89-1. Autosomal-dominant inheritance. Vertical pattern of trait expression; males and females are
equally affected.



Mendelian Autosomal Recessive Inheritanc
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Autosomal Recessive Inheritance
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FIG. 89-2. Autosomal recessive inheritance. Harizontal pattern of trait expression. Parental consan-
guinity is often present in families w iith autosomal recessive disordars.
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Lynch syndrome (HNPCC)

A Most common form of familial CRC (?3% CRC).
A Autosomal dominant inheritance.

A Mutation in mismatch repair gene (MMR)
- Family of DNA repair genes.

- MLH1, MSH2, MSH6 + PMS2.
A Usually inherited, but may be new mutation.



Lynch syndrome

Clinical features:

A Colorectal adenocarcinomas
I synchronous/metachronous tumours in 30%.

A Tumours at other sites:

I Endometrium, stomach, small bowel, urinary
tract, pancreatobiliary tract, brain, skin

A Early age of tumour development
I Typically in 40s and 50s



Features of typical HNPCC colorectal adenocarcinomas

SO
A~

RV R | N
’ Sy

! k;x“’t =

A Right-sided.

A Poorly differentiated.
A Mucinous differentiation.

A Prominent inflammatory
response.



Table 1 Amsterdam criteria | [21]

Families must fulfil all criteria:

1. There should be at least three relatives with a CRC.

2. One should be a first-degree relative of the other two.

3. At least two successive generations should be affected.

4. At least one should be diagnosed before the age of 50 years.
5. Familial adenomatous polyposis (FAP) should be excluded.

6. Tumours should be verified by pathological examination.

Table 3 Original Bethesda Guidelines [28]

Table 2 Amsterdam criteria [l [23]

Families must fulfil all criteria:

*

1. There should be at least three relatives with a LS-associated cancer®.

2. One should be a first-degree relative of the other two.
3. At least two successive generations should be affected.
4. At least one should be diagnosed before the age of 50 years.

5. Familial adenomatous polyposis (FAP) should be excluded in the
CRC case(s), if any.

6. Tumours should be verified by pathological examination.

Individuals meeting any one of the following should undergo MSI testing:
1. Individuals with cancer in families that meet the Amsterdam criteria.

2. Individuals with two LS-related cancers, including synchronous
and metachronous CRCs or associated extracolonic cancers™.

3. Individuals with CRC and a first-degree relative with CRC and/or
LS-related extracolonic cancer and/or a colorectal adenoma; one of
the cancers diagnosed at age <45 years, and the adenoma diag-
nosed at age <40 years.

4. Individuals with CRC or endometrial cancer diagnosed at
age <45 years.

5. Individuals with right-sided CRC with an undifferentiated pattern
(solid/cribriform) on histopathology diagnosed at age <45 years i3

6. Individuals with signet-ring-cell-type CRC (more than 50% signet
ring cells) diagnosed at age <45 years.

7. Individuals with adenomas diagnosed at age <40 years.

*CRC, cancer of the endometrium, small bowel, ureter or renal pelvis.

*Endometrial, ovarian, gastric, hepatobiliary or small-bowel cancer or
transitional cell carcinoma of the renal pelvis or ureter.
*Solid/cribriform defined as poorly differentiated or undifferentiated
carcinoma composed of irregular, solid sheets of large eosinophilic
cells and containing small gland-like spaces.

Criteria used by clinical genetici#ts




Table 5 Dutch guideline for MSI testing (www.oncoline.nl)

The pathologist is advised to requests MSI testing (and immunohis-
tochemistry of the MMR proteins) in the following patients:

1. CRC or endometrial carcinoma before the age of 50 years.

2. A second CRC before the age of 70 years.

3. CRC before the age of 70 years AND another synchronous or
previous LS-associated tumour™.

*CRC, endometrial, ovarian, gastric, small bowel, pancreas, hepatobil-
lary tract, renal pelvis or ureter, and brain tumours, sebaceous gland

adenomas and keratoacanthomas.

Van Lieret al. J Cell Mol Med 2010;14 ¢2): 181197.



Is it case of Lynch syndrome?

A Age of patient
A Site of tumour
A Tumour multiplicity
A Histological features of tumour
A Family history




Is it case of Lynch syndrome?

A Age of patient
A Site of tumour
A Tumour multiplicity
A Histological features of tumour
A Family history

Low Index of suspicion

- Immunostaining for 4 mismatch repair genes.
- Consider referral to a clinical geneticist.



Mismatch repair immunostaining



A MLH1
APMS2
AMSH?2
A MSHG6



