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Detecting and managing
hereditary colorectal cancer
syndromes in your practice

B ABSTRACT

Hereditary syndromes account for 5% to 10% of cases of
colorectal cancer. In clinical practice, patients with these
syndromes need to be identified to ensure that they and
their families receive genetic counseling and testing and
appropriate risk-reducing treatment. Genetic testing can
offer a precise diagnosis. It allows for risk stratification
and focused management and surveillance.

B KEY POINTS

Hereditary colorectal cancer syndromes carry a substan-
tial risk of intestinal and extraintestinal tumors.

Affected patients need increased cancer surveillance and

may benefit from prophylactic surgery.

Identifying these patients in clinical practice begins by
assessing a patient’s personal and family health history.

Patients suspected of having hereditary colorectal cancer

syndromes should be referred for genetic counseling and,
if appropriate, for genetic testing.

doi:10.3949/ccjm.79a.11165

EREDITARY COLORECTAL CANCER Syn-
dromes account for 5% to 10% of cases of
colorectal cancer.

Identifying these patients in clinical prac-
tice begins by assessing a patient’s personal and
family health history. An accurate and com-
prehensive family history should cover three
generations and include ethnic background,
ages and causes of death of relatives, and any
diagnosis of cancer, including age at onset and
history of polyps.

Red flags for a hereditary colorectal cancer
syndrome in the personal or family history are:
e Early age of onset of cancer (eg, colorectal

cancer before age 50)

More than 10 colorectal adenomas

Synchronous (ie, occurring at the same

time) or metachronous (occurring at dif-

ferent times) primary cancers

e Multiple relatives in successive generations
with the same or related cancers (eg, colon
or endometrial cancer)

e A family member with a known hereditary

colorectal cancer syndrome (TABLE 1).

Any of these red flags should prompt a refer-
ral for genetic counseling.

B SYNDROMES ARE CLASSIFIED
AS WITH OR WITHOUT POLYPOSIS

Many hereditary syndromes are associated with
a higher risk of colorectal cancer. Generally,
they can be divided into two categories (TaBLE 2):
polyposis syndromes (in which patients have
numerous colorectal polyps) and nonpolyposis
syndromes (with few or no polyps).
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TABLE 1
Red flags

HEREDITARY COLORECTAL CANCER SYNDROMES

for hereditary colorectal cancer

syndromes in the personal or family history

Early age of onset of cancer (eg, colorectal cancer before age 50)

More than 10 colorectal adenomas

Synchronous or metachronous primary cancers

Multiple relatives in successive generations with the same or
related cancers

Family member with a known hereditary colorectal cancer syndrome

Patients with
Lynch syndrome
have a 42% risk
of colorectal
cancer by

age 80

788
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These two main types are subclassified on
the basis of the histology of most of the polyps
detected: adenomatous, hamartomatous, set-
rated, or mixed types.

In this review, we will address the three
most common of these syndromes: Lynch syn-
drome (hereditary nonpolyposis colorectal
cancer), familial adenomatous polyposis, and
MYH-associated polyposis. However, as noted
in TABLE 2, other hereditary colorectal cancer
syndromes exist, and suspicion of these con-
ditions should prompt a referral for further
evaluation.

B LYNCH SYNDROME (HEREDITARY
NONPOLYPOSIS COLORECTAL CANCER)

Lynch syndrome, also known as hereditary
nonpolyposis colorectal cancer, predisposes
people to a variety of cancers.

Colorectal cancer is the most common
type of cancer associated with Lynch syn-
drome. Recent research suggests that the cu-
mulative risk of developing colorectal cancer
by age 80 is 42% for all patients with Lynch
syndrome.! The median age at onset is 45
years.! For patients who undergo segmental re-
section of their initial cancer, the cumulative
risk of metachronous colorectal cancer (ie, a
new tumor arising later) is 16% at 10 years,
41% at 20 years, and up to 62% after 30 years.?

Endometrial cancer occurs in 17% to 57%
of women with Lynch syndrome by age 70,
with a median age at onset of 49 years.!

Other extracolonic cancers in Lynch syn-
drome include cancers of the:

e Stomach (1%-10% risk by age 70 years)
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TABLE 2

Classification of hereditary
colorectal cancer syndromes

Nonpolyposis syndrome

Lynch syndrome
Hereditary nonpolyposis colorectal cancer
Familial colorectal cancer type X

Polyposis syndromes

With adenomatous polyps
Familial adenomatous polyposis
MYH-associated polyposis

With serrated polyps
Serrated polyposis syndrome

With hamartomatous polyps
Juvenile polyposis syndrome
Peutz-Jeghers syndrome
PTEN-hamartoma tumor syndrome

Ovaries (1%—-20% risk)

Hepatobiliary tract (1%—2% risk)

Urinary tract (1%-12% risk)

Small bowel (1%—2% risk)

Brain (1%—8% risk)

Skin (sebaceous adenomas, adenocarcino-
mas, and keratoacanthomas).!*#

Earlier studies reported higher rates of asso-
ciated cancer than those shown here. However,
their data were largely derived from registries
and may be overestimates. The numbers shown
above are from population-based studies.

Genetics of Lynch syndrome

Lynch syndrome is caused by a germline muta-
tion in the MLHI, MSH2, MSH6, PMS2, or
EPCAM genes.’ These genes code for proteins
that are responsible DNA mismatch repair—
one of the cell’s proofreading mechanisms dur-
ing DNA replication.

These mutations are inherited in an au-
tosomal dominant manner. Though de novo
mutations in these genes have been reported,
they are rare and the exact frequency with
which they occur is unknown.®

In whom should Lynch syndrome

be suspected?

Lynch syndrome can be suspected on the basis
of family history and clinical criteria.
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In 1991, the same group of experts who
coined the term “hereditary nonpolyposis
colorectal cancer” developed family history
criteria for it!:

e At least three relatives with histologically
confirmed colorectal cancer, one of whom
is a first-degree relative of the other two

e At least two successive generations in-
volved

e At least one of the cancers diagnosed be-
fore age 50

¢ Familial adenomatous polyposis is excluded.
Known as the Amsterdam criteria, these

were to be used in collaborative studies of

families with hereditary colorectal cancer.” In

1999, these criteria were broadened to include

extracolonic cancers and became known as

the Amsterdam Il criteria (1aBLe 3).8
Patients whose families meet the Amster-

dam II criteria or who have molecular patho-

logic evidence of Lynch syndrome (see below)
are appropriate candidates for genetic coun-
seling and testing.

Diagnosis of Lynch syndrome

The diagnosis of Lynch syndrome is based on
molecular pathologic analysis (performed on tu-
mor samples) and confirmed by genetic testing.

Molecular pathologic evidence of Lynch
syndrome includes microsatellite instability
and loss of expression of one or more of the
DNA mismatch repair proteins (detected us-
ing immunohistochemistry) (more on these
below). The revised Bethesda guidelines
(taBLE 3) were intended to identify individuals
whose tumors should be tested for one or both
of these phenomena.’

In 2009, the Evaluation of Genomic Ap-
plications in Practice and Prevention work-
ing group recommended that all patients with
newly diagnosed colorectal cancer undergo
microsatellite instability analysis, immuno-
histochemistry testing, or both, regardless of
whether they meet the Amsterdam II or the
Bethesda guideline criteria.'®

Microsatellite instability analysis. Mi-
crosatellites are short sequences of repeated
DNA. The tumor cells of patients who carry
defective mismatch repair genes have micro-
satellites that are longer or shorter than in

normal cells, a condition called microsatellite
instability (ie, “MSI-high”).
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TABLE 3

The Amsterdam Il criteria and revised
Bethesda guidelines for Lynch syndrome

Amsterdam Il criteria

Three or more family members, one of whom is a first-degree relative
of the other two, with Lynch syndrome-related cancers (colorectal,
endometrial, stomach, small bowel, hepatobiliary, renal pelvic, or
ureteral)

Two successive affected generations

One or more of the Lynch syndrome-related cancers diagnosed before
age 50 years

Familial adenomatous polyposis is excluded

ADAPTED FROM VASEN HF, WATSON P, MECKLIN JP, LYNCH HT. NEW CLINICAL CRITERIA FOR
HEREDITARY NONPOLYPOSIS COLORECTAL CANCER (HNPCC, LYNCH SYNDROME) PROPOSED BY THE
INTERNATIONAL COLLABORATIVE GROUP ON HNPCC. GASTROENTEROLOGY 1999; 116:1453-1456,

COPYRIGHT 1999, WITH PERMISSION FROM ELSEVIER.
HTTP://WWW.JOURNALS .ELSEVIER.COM/GASTROENTEROLOGY.

Revised Bethesda guidelines

Colorectal cancer diagnosed in a patient less than 50 years of age

Synchronous or metachronous colorectal cancer or other Lynch
syndrome-associated tumors,® regardless of age

Colorectal cancer with a high level of microsatellite instability,® diag-
nosed in a patient who is less than 60 years of age

Colorectal cancer diagnosed in one or more first-degree relatives
with a Lynch syndrome-related tumor, with one of the cancers being
diagnosed before age 50 years

Colorectal cancer diagnosed in two or more first- or second-degree
relatives with Lynch syndrome-related tumors, regardless of age

ADAPTED FROM UMAR A, BOLAND CR, TERDIMAN JP, ET AL. REVISED BETHESDA GUIDELINES FOR
HEREDITARY NONPOLYPOSIS COLORECTAL CANCER (LYNCH SYNDROME) AND MICROSATELLITE
INSTABILITY. J NATL CANCER INST 2004; 96:261-268. BY PERMISSION OF OXFORD UNIVERSITY PRESS.

2Colorectal, endometrial, stomach, ovarian, pancreas, ureter and renal pelvis, biliary
tract, brain, sebaceous gland adenomas and keratoacanthomas, and small bowel
®Presence of tumor-infiltrating lymphocytes, Crohn-like lymphocytic reaction, mucinous/
signet-ring differentiation, or medullary growth pattern on histologic study

Microsatellite instability testing, using a
standardized panel of five DNA markers, is
performed on normal and tumor tissue. If more
than two of the five microsatellite markers in
the tumor show instability, the lesion is con-
sidered to have a high level of microsatellite
instability. About 15% of colorectal cancers
have this high level, although most are not as-
sociated with Lynch syndrome and lose MLH |
expression by promoter methylation.!>!?
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Lynch syndrome
is based on
molecular
pathology and
confirmed by
genetic testing
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Invasive colonic adenocarcinoma in Lynch syndrome

—
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While only 2% of patients with colorec-
tal cancer have Lynch syndrome, from 90% to
95% of colorectal cancers from patients with
Lynch syndrome have high levels of micro-
satellite instability.!® The presence of MLHI
promoter hypermethylation, the BRAF muta-
tion VO0OE, or both within the tumor suggests
that the cancer is not associated with Lynch
syndrome.

Some families that meet the Amster-
dam [ criteria have microsatellite-stable tu-
mors: their condition has been called familial
colorectal cancer type X.* This condition is
associated with a higher risk of colorectal can-
cer but not the other malignancies observed
in Lynch syndrome.

Immunohistochemistry is performed to
assess for expression of the mismatch repair
proteins MSH2, MSH6, MLH1, and PMS2.
Absence of expression of the specific protein
within tumor cells compared with normal
cells within the specimen suggests dysfunction

VOLUME 79 ¢ NUMBER 11
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FIGURE 1. (A) Invasive colonic adenocar-
cinoma of the right colon with numerous
tumor-infiltrating lymphocytes (hematoxylin
and eosin, x 100). (B) MSH2 and (C) MLH1
immunohistochemical stains in the same
region of tumor and at the same
magnification as in (A). MSH2 shows the ab-
sence of expression in the carcinoma nuclei.
Note the retained expression in the stromal
cells and tumor-infiltrating lymphocytes.
MLH1 shows diffuse, strong nuclear staining
in the carcinoma nuclei.

of the specific gene and guides germline muta-
tion testing (FGuRe 1). For example, a patient
who lacks expression of the MSH2 protein
in his or her colon cancer most likely has a
mutation in the MSH2 gene. Therefore, germ-
line genetic testing should initially target the
MSH2 gene. Approximately 88% of Lynch
syndrome-associated colorectal cancers have
abnormal immunohistochemical staining.™®
Testing for microsatellite instability and
mismatch repair gene expression ideally pre-
cedes germline genetic testing and helps to
guide which gene or genes should be tested.”*
Genetic testing for Lynch syndrome is rou-
tinely performed on a blood or saliva sample,
using DNA from white blood cells and se-
quencing the gene or genes involved to look
for mutations. Positive results from a germline
genetic test confirm the diagnosis of Lynch
syndrome and allow for predictive testing for
relatives at risk. The term Lynch syndrome is
used exclusively to describe individuals with
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evidence of a mutation in one of the mis-
match repair genes."

If a patient’s results are positive, genetic
counseling and genetic testing should be of-
fered to at-risk relatives age 18 and over.

Management of Lynch syndrome

Aggressive cancer surveillance is essential for
people with Lynch syndrome and for those
who are considered at risk but have not pur-
sued genetic testing, such as a sibling of a per-
son with Lynch syndrome.

Colorectal cancer. Colonoscopy is recom-
mended every 1 to 2 years beginning at the
age of 20 to 25 years, or 2 to 5 years earlier
than the age of the youngest relative affected
with colorectal cancer if the initial diagno-
sis was before age 25. When patients turn 40
years old, colonoscopy is done annually.!*!®
A significant reduction in cancer incidence
and in the mortality rate has been shown with
colonoscopic surveillance.!*!

Chemoprevention may also have a role.
Patients with Lynch syndrome who took
aspirin 600 mg per day for an average of 25
months had a significantly lower incidence of
colorectal cancer during a 55-month follow-
up period compared with patients randomized
to placebo.?

For patients with Lynch syndrome who are
diagnosed with colorectal cancer, the high risk
of metachronous cancers after standard seg-
mental colectomy calls for a more extended
resection. Retrospective analysis of 382 Lynch
syndrome patients found that none of the 50
who underwent total or subtotal colectomy
were diagnosed with metachronous colorectal
cancer, whereas a metachronous cancer devel-
oped in 74 (22%) of the 332 patients who had
had segmented resection.? Annual surveil-
lance of the remaining colon, rectum, or both
is indicated postoperatively.

Gynecologic cancers. Women with Lynch
syndrome should also consider gynecologic
surveillance and risk-reducing surgery. This
includes annual gynecologic examination,
transvaginal ultrasonography, and endome-
trial aspiration, beginning at age 30 to 35
years. Although this surveillance does detect
premalignant lesions and early symptomatic
cancers, its effect on the mortality rate is un-
known. Hysterectomy with bilateral salpingo-
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oophorectomy has been shown to significantly
reduce endometrial and ovarian cancers in
women with Lynch syndrome.??*

Urothelial cancers. Carriers of MSH2
mutations have a significantly higher risk of
urothelial cancers.* Therefore, MSH2 carri-
ers should consider ultrasonography of the
urinary tract, urinary cytology, and urinalysis
every 1 to 2 years beginning at age 40.4

Other extracolonic cancers. Poor evidence
exists for systematic screening for the other ex-
tracolonic tumors associated with Lynch syn-
drome. However, the National Comprehensive
Cancer Network advises considering esopha-
gogastroduodenoscopy with extended duode-
noscopy as well as capsule endoscopy every 2
to 3 years beginning at age 30 to 35.

I ADENOMATOUS POLYPOSIS SYNDROMES

Familial adenomatous polyposis and MYH-
associated polyposis are the next most com-
mon hereditary colorectal cancer syndromes.
Each of these accounts for about 1% of cases
of colorectal cancer. Clinically, these two
syndromes can be challenging to distinguish
because they overlap phenotypically to a sig-
nificant degree.

B FAMILIAL ADENOMATOUS POLYPOSIS

Familial adenomatous polyposis is caused by
mutations in the APC gene. Its prevalence is
2.29 to 3.2 per 100,000 individuals.?**¢

Genetics of familial adenomatous polyposis
APC is the only gene known to cause famil-
ial adenomatous polyposis. Mutations in APC
are inherited in an autosomal dominant man-
ner. Approximately 25% of cases of familial
adenomatous polyposis are due to a de novo
mutation in APC.%

Clinical presentation

of familial adenomatous polyposis

Familial adenomatous polyposis is classified by
the burden of colorectal adenomas.

Patients who have fewer than 100 adeno-
mas have an attenuated form of the disease. In
this group, polyps usually begin to form in the
late teenage years or early 20s and tend to de-
velop in the proximal colon. The attenuated
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Familial adenomatous polyposis

FIGURE 2. Endoscopic picture of the colon
of a patient with familial adenomatous
polyposis who has numerous adenomatous
polyps.

form is associated with an approximately 70%
lifetime risk of colorectal cancer.?®

Patients who have more than 100 polyps
are considered to have the classic form of the
disease, and those with more than 1,000 pol-
yps have profuse familial adenomatous polyp-
osis (FGURe 2). In these groups, polyps typically
begin to develop in the preteenage to mid-
teenage years. Without surgery, there is nearly
a 100% risk of colorectal cancer. The average
age at diagnosis of colorectal cancer is 39 years
for patients with classic disease.

Upper gastrointestinal polyps are common
in familial adenomatous polyposis. Nearly
90% of patients develop duodenal adeno-
mas by a mean age of 44, with a cumulative
lifetime risk of nearly 100%.* Fundic gland
polyposis occurs in nearly 90% of patients,®
while gastric adenomas are reported in fewer
than 15% of patients.

Duodenal and periampullary cancer is the
second most common malignancy in famil-
ial adenomatous polyposis. The lifetime risk
ranges from 2% to 36%, depending on the
Spigelman stage. People with Spigelman stage
I, II, or III have a 2.5% risk of duodenal can-
cer, while those with stage IV disease have up
to a 36% lifetime risk.

Gastric cancer, arising from fundic gland
polyps, has been reported but is rare in West-
ern populations.

VOLUME 79 ¢ NUMBER 11

In familial adenomatous polyposis, the in-
cidence of jejunal adenomas and cancer is less
than 10%, and the risk of ileal adenomas and
cancer is less than 1%.’!

Familial adenomatous polyposis is also as-
sociated with a higher risk of other malignan-
cies, including:

e Pancreatic cancer (2% lifetime risk)

e Thyroid cancer (2% to 3% lifetime risk,
typically papillary carcinoma)*
Hepatoblastoma (1% to 2% lifetime risk)
Brain tumors (< 1% lifetime risk)

Biliary cancer (higher risk than in the gen-

eral population).”

Benign extracolonic manifestations that
have been observed include osteomas, dental
abnormalities (supernumerary teeth, unerupt-
ed or absent teeth, odontomas), congenital
hypertrophy of the retinal pigment epithe-
lium, benign cutaneous lesions (epidermoid
cysts and fibromas), and desmoid tumors.”
The term “Gardner syndrome” has been used
to describe patients who have familial adeno-
matous polyposis but also have osteomas and
soft-tissue tumors.** These patients carry the
same risk of colorectal cancer as other patients
with familial adenomatous polyposis.

Diagnosing familial adenomatous polyposis
The diagnosis of familial adenomatous poly-
posis is suspected when a patient has more
than 10 adenomatous polyps.

Seventy-five percent of patients with fa-
milial adenomatous polyposis have a family
history of the condition. Therefore, most cases
are identified at a young age on screening sig-
moidoscopy or colonoscopy or by predictive
gene testing. Patients rarely have cancer at
the time of diagnosis.

The other 25% of patients typically are di-
agnosed when symptoms develop from the pol-
yps or cancer. Over 50% of these symptomatic
patients have cancer at the time of diagnosis.

It is recommended that people who have
more than 10 adenomas detected on a single
colonoscopy or who are first-degree relatives
of patients with familial adenomatous polypo-
sis undergo a genetic evaluation and testing
for mutations in the APC gene.'* Once an
APC mutation is identified in the family, at-
risk relatives should be offered testing around
age 10 years for families with classic familial
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adenomatous polyposis or in the mid to late
teenage years for those with the attenuated
form. It also appropriate to refer patients with
desmoid tumors, duodenal adenomas, and bi-
lateral or multifocal congenital hypertrophy of
the retinal pigment epithelium for a genetic
evaluation.

Management of familial adenomatous
polyposis

Flexible sigmoidoscopy every 1 to 2 years be-
ginning at age 10 to 12 years is recommended
for individuals and families who have been
phenotypically or genetically diagnosed with
familial adenomatous polyposis.*7 If colorec-
tal adenomas are found, surgical options
should be discussed and annual colonoscopic
surveillance should commence.

For people with the attenuated form, be-
cause of the later age of disease onset and the
tendency for right-sided disease, colonoscopy
every 1 to 2 years should commence at about
age 18377 If polyps are found, colonoscopy
should be performed every year.

The decision of when to offer colectomy
is based on polyp burden (taking into account
the number, pathologic appearance, and size
of the polyps) and psychosocial factors such
as patient maturity. Surgical options include
total colectomy and ileorectal anastomosis or
total proctocolectomy and ileal pouch anal
anastomosis.”® Colonic and extracolonic phe-
notype as well as genotype should factor into
the type of operation recommended. After
colectomy, annual endoscopic surveillance
of the rectum or ileal pouch is indicated to
screen for recurrent polyposis and cancer.

Chemoprevention with sulindac (Clino-
ril) 150 mg or celecoxib (Celebrex) 400 mg
twice a day causes regression of colorectal ad-
enomas in familial adenomatous polyposis and
may be useful as an adjunct to endoscopy in
managing the colorectal polyp burden.’**

Forward and side-viewing upper endosco-
py should commence at age 20. This should
include visualization and biopsy of the papilla
and periampulllary region.”” The frequency
of endoscopic surveillance depends on the
Spigelman stage, which reflects the duodenal
polyp burden. It is recommended that patients
with Spigelman stage IV duodenal polyposis
be seen in consultation with an experienced
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gastrointestinal surgeon for consideration of
a prophylactic, pylorus-preserving, pancreas-
sparing duodenectomy. This procedure has
been shown to be more effective in polyp con-
trol and cancer prevention than endoscopic
polyp ablation and local surgical resection.*

Some evidence for the utility of celecoxib
400 mg twice daily for the regression of duode-
nal polyposis was noted in a 6-month placebo-
controlled trial.# Some experts recommend
removal of large duodenal adenomas, with
adjunctive celecoxib therapy to control poly-
posis burden.*®

People with familial adenomatous polypo-
sis have been shown to have a 2.6% risk of
thyroid cancer, and ultrasonography of the
neck with attention to the thyroid is recom-
mended for them.*

B MYH-ASSOCIATED POLYPOSIS

Biallelic mutations in the MYH gene result in
an adenomatous polyposis syndrome that may
be indistinguishable from the attenuated or
classic forms of familial adenomatous polypo-
sis. A characteristic autosomal recessive pat-
tern of inheritance in the family can be useful
for identifying these patients in the clinic.

Genetics of MYH-associated polyposis
MYH-associated polyposis is the only known
autosomal recessive hereditary colorectal can-
cer syndrome. In white populations, the most
commonly reported mutations in MYH are
Y179C (previously called Y165C) and G396D
(previously called G382D), which account for
up to 80% of cases.” These two mutations are
estimated to occur in 1% to 2% of the general
population.*

Clinical presentation of MYH-associated
polyposis

MYH-associated polyposis typically presents
as multiple adenomatous polyps and is diag-
nosed at a mean age of 47 years. Eleven per-
cent to 42% of affected individuals are report-
ed to have fewer than 100 adenomas, while
a minority (7.5% to 29%) of patients pres-
ent with classic polyposis.¥#” In one study,
an estimated 19% of patients presented with
colorectal cancer and reported no history of
colorectal polyps.* Synchronous colorectal
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cancer is seen in more than 60% of patients
with biallelic MYH mutations.* Patients with
monoallelic (heterozygous) MYH mutations
appear to have the same risk of developing
colorectal adenomas and cancer as the general
population.*’

Upper-gastrointestinal polyps have been
reported in MYH-associated polyposis; as
many as 17% to 25% of patients have duode-
nal adenomas.’®’!

Diagnosis of MYH-associated polyposis
Genetic testing for biallelic MYH mutations
should be performed in patients who test nega-
tive for an APC mutation but who have clini-
cal features of familial adenomatous polyposis,
a personal history of more than 10 colorectal
adenomas, or a recessive family history of pol-
yposis.'* It has been shown that up to 29% of
patients with familial adenomatous polyposis
who are APC-negative will have biallelic mu-
tations in the MYH gene.’” The siblings of a
patient with biallelic MYH mutations should
be offered genetic counseling and testing in
their late teens or early 20s. All children of
an individual with MYH-associated polyposis
will carry one MYH mutation and are only at
risk of having the syndrome if the other parent
is also a MYH carrier and passed on his or her
mutation.

Management of MYH-associated polyposis
The management of patients with MYH-asso-
ciated polyposis is similar to that recommend-
ed for attenuated and classic familial adeno-
matous polyposis.'* Genetic counseling and
testing and colonic and extracolonic surveil-
lance are warranted. There are no data on the
use of chemoprevention in MYH-associated
polyposis. Surgery should be considered early
because of the high risk of colorectal cancer,
even in individuals with very few adenomas.
Patients with monoallelic MYH mutations
should follow the general population screen-
ing guidelines for colorectal cancer.”

B GENETIC COUNSELING
AND GENETICTESTING

The American College of Gastroenterol-
ogy advises that patients suspected of hav-
ing hereditary colorectal cancer syndromes

VOLUME 79 ¢ NUMBER 11

be advised to pursue genetic counseling and,
if appropriate, genetic testing.!® They further
recommend genetic counseling and informed
consent before genetic testing.'®

Genetic counseling is a process of working
with patients and families whereby:

e A detailed medical and family history is
obtained

A formal risk assessment is performed

Education about the disease in question

and about genetic testing is provided

Psychosocial concerns are assessed

Informed consent is obtained when genet-

ic testing is recommended.”

This process is important for helping pa-
tients better understand their cancer risks, the
benefits and limitations of genetic testing, and
the protections that are in place for people who
undergo genetic testing, including the Genetic
Information Non-Discrimination Act.

In 1996 the American Society of Clinical
Oncology issued a policy statement highlight-
ing the essential elements of informed consent
for genetic testing for cancer susceptibility,
and this was updated in 2003.>* In particular,
it notes that patients should be informed of
the implications of positive and negative re-
sults and of the possibility that the test may be
uninformative.

When a hereditary colorectal cancer syn-
drome is suspected, a positive genetic test result
confirms the diagnosis and allows for predictive
testing of the patient’s relatives. However, no ge-
netic test for a hereditary colorectal cancer syn-
drome is 100% sensitive. Therefore, a negative
result does not rule out the syndrome in question.

Further, all cancer susceptibility genes
have variants of uncertain significance, which
are genetic alterations for which there are in-
sufficient data to determine if the mutation
is disease-causing or polymorphic (benign).
Both negative and uninformative results can
be confusing for patients and providers and
can lead to false reassurance or undue worry
when patients are not properly educated about
these potential outcomes of testing.

Genetic testing is an evolving field, and
with additional research and improved test-
ing technologies, appropriate diagnoses can be
made over time. That is why it is important for
the genetic counseling relationship to contin-
ue over time. [ |
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