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INTRODUCTION

The lifetime risk for any American to develop some
form of skin cancer has been estimated to be one in
five.1 A large proportion of these cutaneous malig-
nancies fall into the category of nonmelanoma skin
cancer with malignant melanoma comprising
a smaller proportion. Incidence of nonmelanoma
skin cancer has been reported to be 18 to 20 times
greater than that of malignant melanoma.2 Within
the category of nonmelanoma skin cancer, the ratio
of basal cell carcinoma to squamous cell carci-
noma is approximately 4:1.3 In what was formerly
a disease of older generations, the overall inci-
dence of thesemalignancies continues to increase,
with a disproportionate increase in younger pa-
tients likely caused by increasing sun exposure.4,5

Ultraviolet (UV) radiation exposure is a significant
inciting or contributing factor in almost all cuta-
neous malignancies. Within the UV spectrum, it
has been shown that UVB rays (290–320 nm)
cause most damage associated with carcinogen-
esis, whereas UVA rays (320–400 nm) contribute

to overall age-related changes in the skin.6 This
is partly caused by the site of energy absorption
in different skin layers. UVA rays penetrate deeper
into the dermis resulting in solar elastosis, whereas
UVB rays are almost completely absorbed by the
epidermis.7 The absorption of UVA radiation also
is predominantly by non-DNA chromophores,
leading to indirect DNA damage through the crea-
tion of reactive oxygen species causing single
strand breaks.8 This is less traumatic than UVB
radiation causing direct DNA damage through
dimer formation.9 The primary process respon-
sible for repair of damaged DNA is the nucleotide
excision repair mechanism.10 If this mechanism
is overwhelmed, usually through continuous or
repeated UV exposure, the damage goes unre-
paired. When these mutations affect genes encod-
ing regulatory functions, uncontrolled proliferation
occurs. The most well-studied mutation is with the
p53 tumor suppressor gene.7

Basal cell carcinoma and squamous cell carci-
noma comprise most nonmelanoma skin can-
cers. Other histologic forms, such as Merkel cell
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KEY POINTS

� In what was once a disease of older generations, the overall incidence of cutaneous malignancies
continues to increase, with a disproportionate increase in younger patients likely as a result of
increasing sun exposure.

� UVB rays cause most damage associated with carcinogenesis, as a consequence of energy absorp-
tion in different skin layers. UVA rays penetrate deeper into the dermis resulting in solar elastosis,
whereas UVB rays are almost completely absorbed by the epidermis.

� Public education is the first step in curbing the increase in potentially preventable neoplasms.
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carcinoma (MCC), atypical fibroxanthoma (AFX),
malignant fibrous histiocytoma (MFH), dermatofi-
brosarcoma protuberans (DFSP), microcystic
adnexal carcinoma (MAC), and sebaceous carci-
noma, are also described in this category, although
their incidence is much lower. There is abundant
information in the literature on basal cell carcinoma
and squamous cell carcinoma. This article concen-
trates on the less-common malignancies.

MCC

MCC is a relatively new tumor, previously called
trabecular carcinoma or cutaneous neuroendocrine
carcinoma.TheMerkel cell is the only cutaneous cell
known to contain neurosecretory granules and
resides in the basal layer of the epidermis. There is
still debate as to whether theMerkel cell is of neuro-
endocrine origin11 or a puripotent stem cell.12 Even
the function of these cells remains to be fully under-
stood, although they are thought to play a role in
mechanoreception and endocrine signaling.13 They
do, however, form a very small but aggressive
portion of the nonmelanoma skin cancers.
The incidence of MCC in the United States is

estimated to be between 0.32 and 0.44 per
100,000 person-years.14,15 Males have a higher in-
cidence than females at approximately 2:1, and
whites have approximately eight times the risk of
blacks.14 MCC is rare in persons younger than
age 50 years, then increases between ages 50
and 65.14 Like other nonmelanoma skin cancers,
the incidence increases in areas of higher UV
exposure, with the most common location being
on the head and neck (48%), upper limb (19%),
lower limb (16%), and trunk (11%).14

The cause ofMCChas not been completely eluci-
dated. Many contributing factors are being sug-
gested and trends have been observed, but no
definitive factors have been reported. MCC has
been seen in many forms of immunosuppression,
both autoimmune and iatrogenic.16–19 There have
been reports of partial regression of metastatic
lesions after discontinuation of immunosuppres-
sion.20,21 This risk is not specific to MCC, because
the risks of other malignancies also increase with
any degree of immunosuppression.
UV radiation is strongly associated with the

development of MCC. Although no conclusive
evidence has shown causation, their occurrence
within a background of solar elastosis, Actinic
keratoses, and other UV-induced changes
strongly suggests a contributing effect.22 Muta-
tions in the p53 tumor suppressor gene have
also been identified in MCC,23 a change consid-
ered diagnostic of UV-induced DNA damage.24

Patients with psoriasis undergoing psoralen-UVA

therapy have shown a 100-fold increase over the
general population in incidence of MCC, indicating
UVA along with UVB radiation plays a role.
Viral infection has been the most studied and

promising etiologic factor. Recently, Feng and
colleagues25 characterized a new polyomavirus,
Merkel cell polyomavirus. Approximately 80% of
individuals older than 50 years show seropositivity
to Merkel cell polyomavirus,26 although little is
known about transmission and latency. Since
this discovery, many groups have published data
on prevalence of Merkel cell polyomavirus DNA
in MCC lesions, with rates ranging from 40%27 to
100%.28 Further research is needed to determine
the virus’ role in carcinogenesis.
Commonly, MCC develops as an asymptomatic

rapidly growing nodule (over 6–12 months).29 The
tumor is usually flesh colored, firm, and nontender.
There may be overlying telangiectasia and the
differential diagnosis may include a simple cyst,
basal cell carcinoma, adnexal tumor, amelanotic
melanoma, or other nondescript cutaneous lesion.
Diagnosis is established by biopsy (Fig. 1).
Immunohistochemistry is important in the diag-

nosis, because the histopathology can be similar
to other cutaneous malignancies. MCC is positive
for epithelial (CK20) and neuroendocrine (NFP)
markers, whereas lacking markers for lymphoid
or melanoma lesions.30

Since its description, multiple staging systems
have been discussed. Only recently, a single
system has emerged and gained universal accep-
tance. This staging system was recently published
by theAmerican JointCommittee onCancer in their
7th edition, 2010 version, and maintains the stan-
dard T1 to T4 categories (Tables 1 and 2).31

Recurrence rates have been reported from 25%
to 30%, regional lymph node involvement in 52%

Fig. 1. Low-power view of Merkel cell carcinoma
demonstrating a small round blue cell tumor forming
nests or trabeculae.
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