
158 COMMUNITY ONCOLOGY ■ March 2006 www.CommunityOncology.net

M 
ore than 1 million new cases of 
skin cancer are diagnosed in the 
US each year. Although malig-
nant melanoma is less common 
than other forms of skin can-

cer, it accounts for approximately three fourths of 
all skin cancer deaths.1 Most melanomas are caused 
by a combination of environmental and sporadic 
factors, but it is estimated that 10% of melanomas 
have hereditary bases.2 

Multiple genes have been associated with an in-
herited predisposition to melanoma. Studies sug-

Clinical genetic testing for hereditary melanoma has been 
available for several years.

Clinicians, patients with melanoma, and their families are 
requesting access to genetic testing for hereditary cancer 
risk.

Additional research is needed to evaluate the impact of 
genetic testing in the management of at-risk patients.

There is no clear consensus on the utility of predictive 
genetic testing in the setting of hereditary melanoma.

Genetic testing for hereditary melanoma should only 
be offered by centers with expertise in genetics risk 
assessment and with informed consent.

����������

Genetic testing for hereditary 
melanoma: controversial, standard of 
care, or somewhere between the two?
Eric S. Fowler, MS, CGC,1 Kami S. Wolfe, MS,1 Thomas McC. Chesney, MD,2  
and Lee S. Schwartzberg, MD3

1 Baptist Centers for Cancer Care, 2 Pathology Group of the MidSouth, and 3 The West Clinic, Memphis, TN

Clinical genetic testing for hereditary melanoma has been available for several years. Germline mutations in the 
CDKN2A gene are responsible for hereditary melanoma in a sizeable minority of at-risk families. The availability of 
molecular testing for hereditary melanoma presents a unique challenge in the community oncology setting because 
clinical research has not yet demonstrated that increased surveillance and prevention strategies have an impact on 
morbidity and mortality. We present a case study and a brief review of hereditary melanoma, underscoring some 
of the challenges and uncertainties associated with clinical management and genetic testing of at-risk patients.

Controversies in Patient Management

Manuscript received January 13, 2006; accepted February 3, 
2006.

Correspondence to: Eric S. Fowler, MS, CGC, Baptist Centers 
for Cancer Care, 55 Humphreys Center Drive, Suite 301, Mem-
phis, TN 38120; telephone: 901-226-4036; fax: 901-226-4096; 
e-mail: eric.fowler@bmhcc.org.

Commun Oncol 2006;3:158–161 © 2006 Elsevier Inc. All rights reserved.

gest that mutations in the CDKN2A (cyclin-de-
pendent kinase inhibitor 2A) gene on chromosome 
9p21 account for melanoma in 1%–2% of all in-
dividuals with sporadic cutaneous melanoma.3 Ad-
ditional candidate genes for melanoma susceptibil-
ity include the CDK4 (cyclin-dependent kinase 4) 
gene located on chromosome 12q14, genes located 
at the 1p22 locus, and the MC1R (melanocortin 1 
receptor) gene.4,5 Elevated risks for melanoma have 
also been reported in individuals with disease-caus-
ing mutations in the BRCA2 gene, which primarily 
increases breast and ovarian cancer risks.6

The average lifetime risk for melanoma in the 
general population is approximately 1.5%.3 In the 
US, the lifetime risks of melanoma for individuals 
with germline CDKN2A mutations are up to 76%.2 
In addition, CDKN2A mutation carriers have been 
shown to have a 13- to 22-fold increased risk for 
the development of pancreatic cancer.7 

Data on the particular benefits and risks associated 
with offering DNA testing for hereditary melanoma 
are currently lacking.8 However, early recognition of 
melanoma or its precursor lesions by skin screening for 
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those at risk is associated with a good 
clinical prognosis.8,9 Patients and clini-
cians in our community are requesting 
access to predictive genetic testing for 
hereditary melanoma.

Case report
A 26-year-old Caucasian female 

was referred to medical oncology by 
her dermatologist after being diag-
nosed with a melanoma of the scalp. 
At the time of the first excision, the 
lesion was 2.24 mm in depth and 
Clark level III, with malignant me-
lanocytes extending laterally to both 
lateral surgical margins. Several satel-
lite lesions were also removed, which 
were found to be benign compound 
nevi. Subsequent wide excision re-
vealed residual melanoma in situ, 0.9 
cm in thickness, in the epidermis ad-
jacent to the healing excision site. All 
deep surgical margins were free of tu-
mor, and the residual invasive disease 
was believed to be adjacent horizontal 
growth and not further deep disease. 
A sentinel lymph node was not de-
tected, although radioactive and blue-
dyed nodes submitted for pathology 
were negative for malignancy. Slides 
demonstrating various characteristics 
of the tumor are pictured in Figure 1.

Family history and molecular studies

The patient’s family history, shown 
in Figure 2, was significant for multi-
ple family members with melanoma 
and breast cancer. 

A detailed analysis of the pedigree 
revealed melanoma in at least three, 
and possibly four, members of the pro-
band’s family. Four relatives were also 
diagnosed with breast cancer at or be-
yond age 50, and a paternal great uncle 
may have had pancreatic cancer. Mu-
tations in CDKN2A and BRCA2 were 
included as differential diagnoses re-
garding the potential hereditary cause 
of the cancer in this family. Based on 
the early age at which the proband was 
diagnosed with melanoma (26 years); 
the relative rarity of melanoma in the 
general population, compared with 

the incidence of breast cancer; and the 
more advanced age of family members 
who were diagnosed with breast can-
cer, a CDKN2A molecular analysis was 
the first test offered to the proband.

Sequencing of the CDKN2A gene 
revealed a deleterious mutation in the 
proband. The specific mutation that 
was detected is called M53I and has 
been reported in other families with 
hereditary melanoma. The M53I 
CDKN2A mutation was not detected 
in the proband’s sister. 

Management

Additional research is necessary for 
the development of definitive man-
agement recommendations for peo-
ple with CDKN2A mutations. Uncer-
tainties exist in the tumor spectrum 
among patients with hereditary mel-
anoma and the efficacy of screening 
and preventative modalities. These 

uncertainties complicate the develop-
ment of appropriate cancer surveil-
lance and prevention regimens.

Under the management of her 
dermatologist, the proband has been 
receiving quarterly clinical skin ex-
aminations, performing monthly 
skin self-examinations, and imple-
menting various sun-avoidance tac-
tics. Regarding her risks for pan-
creatic cancer, we recommended an 
annual computed tomographic scan 
of the abdomen, rather than more in-
vasive, yet unproven, screening mea-
sures. Based on the family history 
of breast cancer and the possible, al-
beit tenuous and unconfirmed, asso-
ciation between CDKN2A mutations 
and breast malignancies, we recom-
mended monthly breast self-exami-
nations and annual clinical breast ex-
aminations, beginning at age 30, and 
mammography every other year until 

Low-power view of papulonodular lesion 
with expansive nests of nevomelanocytes 
at all levels of the dermis. The epidermal 
surface is intact. (× 4)

Confluent nests of nevomelanocytic cells 
displaying hyperchromatism and anisonu-
cleosis invade upward into the epidermis, 
with impending surface ulceration. (× 20)

“Melanoma in situ” in the epidermis adja-
cent to the mass lesion. The epidermis is 
expanded with single and nested atypical 
melanocytes. This process is believed to be 
a precursor of invasive melanoma. (× 20)

Infiltrating cords of dysplastic, disorganized 
melanocytes in the dermis. Atypical cells 
also involve the basal epithelium of skin ap-
pendage structures. (× 40)

FIGURE 1 Pathological characteristics of the patient’s tumor.
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age 40, at which time annual imaging 
studies will be recommended.

Discussion
We hope that the prevention and 

early-detection strategies like those 
described in this report will decrease 
morbidity and mortality in families 
with a hereditary susceptibility to 
melanoma. Determining the impact 
that molecular analysis has on these 
variables requires ongoing research 
and the continued identification of 
at-risk families. In practice, taking a 
detailed family history, looking for 
recognizable patterns of cancers, and 
seeking the opinions of professionals 
trained with expertise in cancer ge-
netics are the key approach.10

CDKN2A is a tumor-suppressor 
gene, and mutations are inherited in 
an autosomal-dominant manner. A 
family history of melanoma and other 
malignancies is essential to determin-
ing which patients are at risk of hav-
ing germline mutations. The mutation 
likelihood based on clinical and fam-

ily history data can be estimated with 
appropriate family history informa-
tion. Less than 5% of individuals with 
two affected first-degree relatives, 
20%–40% of individuals with three 
or more affected relatives, and up to 
10%–15% of individuals with multi-
ple primary melanomas are estimated 
to carry mutations in CDKN2A.3,11 

In carriers of CDKN2A mutations, 
the calculated risk of developing mel-
anoma before 80 years of age varies 
from about 58% to 91%. This variation 
reportedly depends on the geographi-
cal latitude and consequent exposure to 
sunlight, which has been hypothesized 
to influence penetrance.11 Some fam-
ilies with CDKN2A mutations have 
been reported to have an elevated risk 
for developing both pancreatic cancer 
and breast cancer, although the abso-
lute risks for these cancers in mutation 
carriers are still under investigation.11 

All family members known to 
carry mutations in CDKN2A should 
self-examine their moles monthly so 
that they can recognize any chang-

es in color, contour, or size. Patients 
should be educated about the natu-
ral history of moles and what changes 
would be considered worrisome. Pho-
tographs of atypical moles and mela-
nomas may be used as teaching tools 
and references.10

The frequency of follow-up by 
a dermatologist depends upon the 
number and type of moles that are 
present. Some studies have suggested 
that more regular follow-up should be 
arranged during pregnancy, although 
there is little evidence that pregnan-
cy has an effect on melanoma. Unless 
genetic testing clarifies the mutation 
status of an individual, all members of 
families with known CDKN2A mu-
tations should consider themselves 
to be at risk for hereditary melano-
ma and must have prompt access to 
a dermatologist when suspicious le-
sions are discovered.10

The clinical genetic testing debate

Whether genetic testing for hered-
itary melanoma should be incorpo-
rated into clinical care or reserved for 
patients participating in research pro-
tocols is currently an open question. 
The Melanoma Genetics Consor-
tium suggests that clinical CDKN2A 
genetic testing is premature because 
of the uncertainties in tumor pene-
trance and the efficacy of melanoma 
prevention and risk-reduction strate-
gies.10 Other sources have supported 
the availability of clinical CDKN2A 
gene testing.2

There are several potential benefits 
of clinical CDKN2A testing. Patients 
with deleterious mutations may ben-
efit from increased surveillance and 
earlier diagnosis of malignancies and 
in situ disease. Adoption of and ad-
herence to sun-avoidance tactics may 
increase with the knowledge of he-
reditary susceptibility to melanoma. 
Physicians may increase the sampling 
of suspicious lesions in patients with 
mutations and develop more regi-
mented methods of monitoring and 
tracking skin changes. Patients in 

FIGURE 2 Pedigree of the proband described in the case report.
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families with known germline mu-
tations who test negative may be less 
anxious about developing melanoma. 

Concerns regarding clinical 
CDKN2A testing have also been 
raised. The threshold may be too low 
for a biopsy of lesions in patients with 
CDKN2A mutations, resulting in un-
necessary and excessive tissue sam-
pling. Negative CDKN2A test results 
in families without known mutations 
would not disprove hereditary mela-
noma, because certain mutations may 
be undetectable with current molecu-
lar methodologies or because muta-
tions might be present in other mel-
anoma susceptibility genes. Patients 
with negative test results in families 
with documented mutations may be-
lieve that their non-carrier status pre-
cludes them from skin cancers, result-
ing in risky behaviors regarding sun 
and ultraviolet radiation exposure. 
Finally, some clinicians opine that 
all individuals in high-risk kindreds 
should adopt increased skin surveil-
lance and sun-avoidance regimens, 
which makes the utility of molecular 
testing questionable.11

Summary
In the standard community oncology 

setting, research protocols for hereditary 

melanoma susceptibility testing are gen-
erally unavailable. We believe that pre- 
and post-test genetic counseling can 
address many of the concerns raised 
in this article, and that with appropri-
ate education and informed consent, 
offering clinical CDKN2A testing to 
selected patients is reasonable. We of-
fer clinical CDKN2A testing to pa-
tients with appropriate personal and 
family histories within a structured 
genetic counseling program. 

The subject of this case report 
maintains that her test results have 
influenced her behavior, including 
limiting outside activities during the 
brightest or hottest daylight hours; 
wearing hats, long sleeves, and pants; 
increasing sunscreen use; and per-
forming more vigilant and regular 
skin self-checks. 
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