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Skin Cancer

ARTHUR K. BALIN, M.D., Ph.D.

More skin cancers occur in the United States than all
other cancers combined. Most of these occur in the el-
derly population. One person dies every hour from malig
nant melanoma and every 4 hours from non melanoma skin
cancer in the United States. Accurate data on the number
of skin cancers is difficult to obtain because most cancers
are treated on an outpatient basis and there is a great vari-
ation with latitude so that population studies in a specific
geographic area are not applicable to the entire country. It
is likely that most of the data on the incidence and preva-
lence of skin cancer represent an underestimate of the true
number. Nevertheless, it is estimated that in 2003 there
will be approximately 1.2 million basal cell carcinomas,
400,000 squamous cell carcinomas, 55,000 invasive ma-
lignant melanomas and 40,000 malignant melanoma in
situ diagnosed in the United States. There is a worldwide
increase in the number of skin cancer cases with the inci-
dence rising by 3 to 20 percent per year.

Several neoplastic conditions that are common in the
elderly population are associated with environmental
damage to the skin. These conditions include actinic
keratoses, Bowen's disease, squamous cell carcinoma, and
basal cell carcinoma. The changes that most persons equate
with aging of the skin are a result of chronic solar damage.
Prolonged exposure to ultraviolet irradiation leads to
cutaneous atrophy, alterations in pigmentation, wrinkling,
dryness, telangiectasia, and solar elastosis. Ultraviolet B
(UVB), at wavelengths between 290 and 310 nm, describes
the spectral range that produces sunburn, and it is also
thought to be the irradiation mainly responsible for acti-
nic damage to the skin. Some of the strongest evidence
that implicates ultraviolet light as being important in the
etiology of epidermal tumors comes from epidemiologic
data correlating the incidence of tumors with degree of
pigmentary protection. The individual principally at risk
is light-skinned, easily sunburned, and does not tan. Other
strong epidemiologic data correlate an increased incidence
of skin tumors with decreasing latitude and increasing sun
exposure.
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ACTINIC KERATOSES

Actinic keratoses, or solar keratoses, are composed of
clones of anaplastic keratinocytes confined to the lower

layers of epidermis and occur commonly on sun-damaged
skin of elderly individuals. If left untreated, they may
progress into squamous cell carcinoma, and atypical cells
are then seen histologically at varying levels within the epi-
dermis, termed squamous cell carcinoma in situ. With fur-
ther progression abnormal cells invade through the base-
ment membrane of the epidermal-dermal junction, thereby
becoming invasive squamous cell carcinomas.

Actinic keratoses are extremely common in elderly in-
dividuals who have had extensive sun exposure. The Na-
tional Health and Nutrition Examination Survey investiga-
tors found that the prevalence of actinic keratoses in the
white population increased with age, irrespective of gender
or degree of sun exposure.Male sex and sun exposure, how-
ever, predisposed an individual to a larger number of ac-
tinic keratoses. This census study found a high prevalence
of actinic keratoses in the elderly population of the United
States. For example, in the 65 to 74-year old age group,
55 percent of the males and 37 percent of the females with
high sun exposure had actinic keratoses as compared to
19 percent of the males and 12 percent of the females with
low sun exposure. White populations that are subject to
greater amounts of sun exposure than the average American
population have an even higher prevalence of actinic ker-
atoses. In some Australian cities, up to 80 percent of the el-
derly women and 95 percent of the elderly men have actinic
keratoses. Actinic keratoses usually occur in skin damaged
from sun exposure, such as the bald scalp, the face, and
the forearms. They are more common in fair skinned in-
dividuals and are almost never seen in African Americans.
These observations strongly suggest that chronic exposure
to sunlight is an important etiologic factor.

The carcinogenic property of sunlight resides mainly
in the UVB range. Experimental evidence indicates that
exposure to ultraviolet light causes damage to cellular
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deoxyribonucleic acid (DNA) by formation of thymidine
dimers. If not properly repaired, these dimers may give
rise to mutations and transformed cells, which then be-
come cancerous. Skin cancers are particularly common in
patients with xeroderma pigmentosum, and inherited con-
dition characterized by defective repair of DNA damage
induced by ultraviolet light. Several studies have shown
that lymphocytes and skin fibroblasts obtained from peo-
ple with multiple actinic keratoses have an impaired abil-
ity to repair their DNA after an ultraviolet light exposure
as compared to those obtained from age-matched controls
without actinic keratoses. The etiologic significance of this
finding remains uncertain.

Clinical Features of Actinic Keratoses

Actinic keratoses occur as well-demarcated, scaly, rough
papules or plagues on sun-exposed skin surfaces. Color
varies from tan to red, but sometimes they are the same
color as the surrounding skin. As a result, some lesions are
more easily palpated than seen (Fig. 59-1and Fig. 59-2).

In some lesions, known as pigmented actinic keratoses,
an increased amount of pigmentation renders the le-
sions a striking brown color. Actinic keratoses are usually
small, measuring from a few millimeters to 2 cm in size.
Depending on degree of prior sun exposure, a given patient
may have one lesion, a few lesions, or hundreds of lesions
(Figure 59-3). There are often other signs of actinic damage
in surrounding skin, including wrinkling, dryness,
and yellow discoloration from solar elastosis. Actinic
keratoses can occur at the base of cutaneous horns. Solar
keratoses have been reported to occur on the conjunctiva.

Spreading pigmented actinic keratosis is an unusual
variant of actinic keratosis. Clinically, the lesions in this
condition are characterized by large size (greater than

T
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Figure 59-1 Actinic keratosis. An erythematous lesion on the
cheek. Early lesions may be perceived by a roughness on palpation
before they are clinically evident.

Figure 59-2  Inflamed hypertrophic actinic keratosis. Exuberant
hyperkeratosis can result in a palpable lesion. However, induration,
erythema, erosion, or increasing size should raise suspicion of the
lesion evolving into squamous cell carcinoma.

Figure 59-3 Actinic Keratosis. The circled erythematous keratotic
lesion was an actinic keratosis histologically. There are multiple
additional actinic keratoses on this patient’s sun damaged arm.
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1 cm), brown pigmentation, and a tendency for centrifugal
spread. These lesions can mimic lentigo maligna in clinical
appearance.

Histologic Features of Actinic Keratoses
and Carcinoma in Situ

Histologically, actinic keratoses are well-demarcated is-
lands of abnormal keratinocytes with overlying paraker-
atosis. Cells of the basal layer and the lower layers of the
stratum malpighii show a loss of polarity. The nuclei of the
cells are large, irregular, and hyperchromatic, giving
rise to a pleomorphic or atypical appearance. These cells
produce a nucleated stratum corneum without the forma-
tion of a normal intact granular layer. The abnormal cells
in the basal layer and in the lower layers of the stratum
malpighii have already undergone neoplastic changes and
will progress to develop full thickness epidermal atypia and
subsequent dermal invasion. By convention, a lesion is re-
ferred to as a "premalignant"” actinic keratosis when the ab-
normal cells are confined to the basal layer and the lower
layers of the stratum malpighii and as carcinoma in situ
when the atypical cells extend through the full thickness
of the epidermis. When the neoplastic cells are still in the
actinic keratosis stage the epidermal cells of the hair folli-
cles and sweat gland ducts appear normal and keratinize
normally. In actinic keratoses and in carcinoma in situ there
are changes of solar elastosis present in the underlying
dermis.

Progression from Carcinoma in Situ to
Invasive Squamous Cell Carcinoma

Progression of actinic keratosis and carcinoma in situ to
invasive squamous cell carcinoma occurs when buds of
atypical keratinocytes extend deep into the dermis, leading
to detached nests of abnormal cells capable of autonomous
growth. Clinically, the lesion may become thicker, more in-
durated, and enlarged. Such signs, however, are not always
present and are not substitutes for histologic confirmation
of dermal invasion.

Marks et al. (1986) examined 1040 people older than
age 40 years and found that 616 (59 percent) had a to-
tal of 4746 actinic keratoses. One year later, they reexam-
ined the affected individuals and found that while some of
the actinic keratoses had spontaneously resolved clinically,
overall there was a 22 percent increase in the total num-
ber of actinic keratoses. Most importantly, the study found
that the incidence of progression to invasive squamous cell
carcinoma was 0.24 percent per actinic keratosis per year.
Subsequently, Marks et al. (1988) enlarged upon this study
by following 21,905 actinic keratoses for a 1-year period
and determining a yearly incidence of progression to inva-
sion of about 0.1 percent per actinic keratosis. Marks et al.
found, on average, 7.7 actinic keratoses per person. These
figures would indicate that, on average, an individual with
actinic keratoses has a likelihood of 1 to 2 percent per year,
or 10 to 20 percent in 10 years, of developing an invasive
squamous cell carcinoma. This estimate agrees reasonably

well with data obtained from a number of pathologic series.
Montgomery estimated that in 20 to 25 percent of patients
with actinic keratoses, squamous cell carcinoma would de-
velop in one or more of the lesions. Graham and Helwig
reported results from several series of patients, including
750 patients with actinic keratoses in Philadelphia and more
than 5000 patients with actinic keratoses accessioned at
the Armed Forces Institute of Pathology. The investigators
consistently found that 12 to 13 percent of the patients
experience progression of at least one actinic keratosis to
invasive squamous cell carcinoma.

In contrast to squamous cell carcinoma arising from
burn scars, osteomyelitis sinuses, and chronic wounds,
squamous cell carcinomas that originate from actinic ker-
atoses metastasize infrequently. The rate of metastases
of squamous cell carcinomas arising in actinic keratoses
ranges between 0.5 percent and 6 percent, depending on the
series consulted. Moller et al. followed 211 patients with
invasive squamous cell carcinoma for 16 to 26 years and
found a 3 percent incidence of metastasis in 153 patients
with squamous cell carcinoma of the skin; 11 percent of 55
patients with mucous membrane squamous cell carcinoma
had metastases. An Australian study that adjusted for life
table losses caused by age found that 5.5 percent of patients
with cutaneous squamous cell carcinoma develop metas-
tases within five years.

Treatment of Actinic Keratosis

A variety of therapeutic methods are available for the pa-
tient with actinic keratoses. Optimal choice depends
on the number of lesions, the extent of involvement, and
the patient's general state of health.

For the patient with a few lesions and little evidence of
actinic damage, destructive techniques such as cryother-
apy, curettage, electrodesiccation, chemical cauterization
with phenol or trichloroacetic acid, or excisional surgery
can be successfully employed. A cream or solution of
0.5% (Carac) to 5% 5-fluorouracil (5-FU, Efudex) can be
effectively employed topically to treat people with actinic
keratoses. This treatment is particularly useful for patients
with moderate actinic damage because it can uncover and
treat subclinical lesions. Preparations containing 5-FU
can be used successfully to treat patients with widespread
extensive actinic damage, although adequate treatment
is usually a prolonged, uncomfortable, and unsightly en-
deavor for the patient. In selected patients with extensive
involvement and numerous actinic keratoses, dermabra-
sion may be the treatment of choice. Dermabrasion is
extremely effective in eradicating large numbers of actinic
keratoses, particularly on the face and scalp. Generally the
period of cosmetic incapacitation is longer with 5-FU than
with dermabrasion, particularly if the 5-FU is administered
with the regional section technique. Additionally, the final
cosmetic result with dermabrasion is usually superior to
that with 5-FU because dermabrasion destroys the skin
uniformly, which then heals uniformly, while 5-FU destroys
individual lesions but not surrounding aged skin. A num-
ber of experienced dermatologists believe that "5-FU is not
efficacious as dermabrasion in long term prevention of
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recurrent dyskeratotic and malignant cutaneous disease."
Ultrapulse CO, laser resurfacing is extremely effective
in eliminating actinic keratoses, and in recent years has
been employed in preference to dermabrasion because it is
technically easier to perform and facilitates treatment of pe-
riorbital, nasal alae, perioral, and vermillion border areas.
Several additional topical treatments may aid in the ther-
apy of actinic keratoses. Topical tretinoin may be helpful in
clearing actinic keratoses and delaying their progression. In
particular, it was found to be useful as an adjunct to 5-FU.
In order to further define the usefulness of topical tretinoin
in treatment of facial actinic keratoses, Balin et al. treated
30 patients with multiple actinic keratoses for 15 months.
They found that after 15 months of therapy (consisting
of an average of 500 applications of tretinoin, 0.05% or
0.1% as tolerated by the patient), the average number of ac-
tinic keratoses decreased to 40 percent of the pretreatment
number, and the average lesion size and area decreased
to 25 percent of the pretreatment value. They found that
improvement was more marked in patients with early ac-
tinic keratoses. Advanced lesions responded poorly, and a
few progressed to invasive squamous cell carcinoma. Side
effects were minor, and the treatment was generally well
tolerated. Their data suggest that topical tretinoin may be
employed as an adjunctive treatment in the therapy of early
actinic keratoses. This treatment seems to delay the pro-
gression of actinic keratoses rather than cure the lesions.
A newcomer to the market, topical imiquimod has been
reported to facilitate regression of actinic keratosis. Im-
iquimod is an immunomodulatory agent that generates
a host immune response by activating TLR-7, an inter-
leukin (IL)-1-like receptor that upregulates a broad spec-
trum of type 1 interferons (IFN)and strongly polarizes
the immune system in a Th-1 cytokine pattern. Imiquimod
also enhances Langerhans cell maturation and migration
to the regional lymph nodes, which is required for the de-
velopment of an immune response. In preliminary studies
by Stockfleth et al., with a small number of patients, im-
iquimod seems to be a promising approach for the treat-
ment of actinic keratoses. In one study, 6 patients were
cleared of 1 to 10 actinic keratoses in 8 weeks of treatment,
and remained clear for at least 3 months of follow-up.
Diclofenac sodium 3% topical gel (Solaraze) is a cy-
clooxygenase (COX)-2 inhibitor and has been reported to
improve actinic keratosis with 90 days of topical therapy.
Thirty percent of patients had clearing of their actinic
keratoses, as compared to 10 percent of placebo-treated pa-
tients. However, the studies only had 30-day follow-up, so
it is not yet clear whether the lesions were cured or simply
suppressed. The rationale for this treatment is based on the
observations that COX-2 has a tumor promoting function
in colorectal carcinogenesis and specific COX-2 inhibitors
can reduce the intestinal polyp burden in patients with
familial adenomatous polyposis. Additionally, animal
studies have shown a chemopreventive effect of selective
COX-2 inhibitors in ultraviolet light-induced skin cancer.
Photodynamic therapy is the oxygen-dependent de-
struction of tissue after photosensitization and subsequent
irradiation with visible light. Topical 5-aminolevulinic acid
(ALA) selectively induces the production of intracellular
porphyrin in epidermal cells, and after irradiation with

635 nm light, leads to singlet oxygen-mediated destruc-
tion of tissue. Clinically, the ALA is painted on individual
actinic keratoses and 16 hours later the patient is exposed
to the light for 20 minutes. Several studies have shown be-
tween a 50 to 88 percent response rates. One double-blind
study by Ormrod and Jarvis demonstrated that 88 percent
of the patients had >75 percent reduction in actinic ker-
atosis at 12 weeks.

BOWEN'’S DISEASE

Bowen's disease is another form of squamous cell carcino-
ma in situ. It may occur anywhere on the skin but is more
common on covered surfaces. Three factors are implicated
in the etiology of Bowen's disease: exposure to ultraviolet
irradiation, arsenic, and papovaviruses and oncornaviruses.

Clinically, Bowen's disease appears as a slowly enlarg-
ing erythematous patch of scaling skin. It may have a
sharp but irregular outline showing little or no infiltration.
(Fig. 59-4 and Fig. 59-5). Within the patch there are ar-
eas of crusting. Fifty-five percent of patients have more
than one lesion. Lesions of Bowen's disease can occur on
the glans penis, the vulva, and the oral mucosa; in these
locations the lesions are called erythroplasia of Queyrat

Many cases of Bowen's disease develop in persons who
ingested inorganic arsenic many years prior to disease pre-
sentation. Some persons report that they received Fowler's

4
i

Figure 59-4 Bowen’s disease. Sharply demarcated erythematous
plaque on arm. Clinical differential diagnosis can include inflamm-
atory (eczema, psoriasis, lichen planus, etc.) and neoplastic process-
es (amelanotic melanoma, seborrheic keratosis, superficial basal
carcinoma etc.).
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Figure 59-5
cell carcinoma.

solution, which was commonly used to treat asthma and
various other medical problems and, which contained 1%
potassium arsenite. In other persons, the source of arsenic is
thought to have been well water or insecticides. Arseni-
cal keratoses of the palms and soles are verrucous, pale
papules without surrounding inflammation. They occur in
40 percent of patients who receive arsenic and histological-
ly are analogous to Bowen's disease. Fifteen to 30 percent
of patients with Bowen's disease on a non-sun-exposed site
develop internal malignancies; presumably this is caused
by exposure to arsenic.

The histologic pattern seen in Bowen's disease is full-
thickness epidermal dysplasia. Dysplastic cells often fill the
acral portions of the appendages. The dysplastic cells are
swollen and clumped and contain markedly atypical mi-
totic figures. The epidermis shows acanthosis with elonga-
tion and thickening of the rete ridges. The thickened horny
layer consists largely of parakeratotic cells. Cells through-
out the epidermis lie in complete disorder.

SQUAMOUS CELL CARCINOMA

In addition to actinic keratoses and Bowen's disease, con-
ditions predisposing to squamous cell carcinoma include
arsenic exposure, radiation exposure, scarring from a previ-
ous injury such as a burn or chronic leg ulcer, and exposure
to heat. However the majority of cutaneous squamous cell
carcinomas arise in actinic keratoses. Squamous cell carci-
noma may occur anywhere on the skin or mucous mem-
branes, but it rarely arises from normal-appearing skin.

il

Bowen’s disease with carcinoma. Scaling hyperkeratotic plaque on the nose. This lesion evolved into invasive squamous

Ultraviolet light exposure is clearly related to the de-
velopment of squamous cell carcinoma. The incidence of
cutaneous squamous cell carcinoma in white males in New
Orleans was 154 per 100,000 in 1980, as compared to 30
per 100,000 in Detroit. The incidence of squamous cell
carcinoma (SCC) in Australia is among the highest in the
world, and in 1990, there were 250 cases per 100,000.
This represents a 51 percent increase in SCC in Australia,
when compared to a similar survey 5 years previously.
There will be a 2 percent increase in the incidence of squa-
mous cell carcinoma for every 1 percent decrease in at-
mospheric ozone content. Cutaneous squamous cell car-
cinoma is approximately twice as common in white men,
as compared to white women. This seems to be a result
of lifestyle factors such as clothing, leisure activities, lip-
stick, and hairstyles. The incidence of squamous cell car-
cinoma increases with age particularly after the age of
40 years.

A number of other factors also predispose an individual
to squamous cell carcinomas. These factors include thera-
peutic x-ray, viral oncogenesis, immunosuppression, PUVA
(psoralen plus ultraviolet A) therapy, arsenic exposure, hy-
drocarbon exposure, chronic scarring, inflammatory pro-
cesses and infrared (heat) radiation.

Ultraviolet-induced mutations of the p53 tumor-sup-
pressor gene interferes with apoptosis of the damaged
cells, permitting damaged cells to proliferate. More than
90 percent of squamous cell carcinomas have p53 gene
mutations. Nucleotide sequence analysis demonstrates that
these mutations are specifically associated with exposure
to UVB light.
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Figure 59-6 Squamous cell carcinoma in situ. Erythematous kera-
totic lesion on the leg. Clinically often difficult to differentiate from
more advanced actinic keratoses. The atypical cells in an actinic
keratosis are confined to the lower layers of the epidermis, while in
a squamous cell carcinoma the atypical cells exist throughout the
epidermis.

Clinically, squamous cell carcinoma in situ can look sim-
ilar to actinic keratoses. Often they are thicker than actinic
keratoses (Fig. 59-6). They occur as well-demarcated, scaly,
rough papules on sun-exposed skin surfaces (Fig. 59-7).
Color varies from tan to red, but sometimes they are the
same color as the surrounding skin. As a result, some
lesions are more easily palpated than seen. Initially, they are
usually small, measuring from a few millimeters to 2 cm in
size (Fig.59-8).

Biopsies of the lesions are often required to distinguish
squamous cell carcinoma in situ from actinic keratoses.
Clinically as squamous cell carcinoma in situ evolves into
invasive squamous cell carcinoma, the lesion becomes
more indurated with distinct margins (Fig. 59-9). The
growth enlarges and becomes firm with in-creases in the
thickness and the diameter of the lesion. A shallow
ulcer may develop surrounded by a wide, elevated, and
indurated border (Fig. 59-10). Often the ulcer is covered by
a crust that conceals a red, granular base. Continued inva-
sion of subcutaneous tissue forms a nodule that may fix
itself to deeper structures. Occasionally raised verrucoid
lesions without ulceration occur (Fig. 59-11).

Squamous cell carcinoma is a malignant, invasive carci-
noma. If neglected or improperly treated, tumor cells
can invade nerve, muscle, and bone (Fig. 59-12). Histo-
logically, there are irregular masses of epidermal cells
proliferating downward and invading the dermis. The
invading tumor masses are composed of varying propor-
tions of normal squamous cells and of atypical cells.

Figure 59-7
keratotic, palpable lesion on arm. Extensive actinic damage and
multiple actinic keratoses on arm.

Squamous cell carcinoma in situ. Erythematous

Figure 59-8
keratotic lesion on ear. Clinically, this lesion is difficult to

Squamous cell carcinoma in situ. Erythematous

differentiate from invasive squamous cell carcinoma.
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Figure 59-9  Well-differentiated squamous cell carcinoma, supe-
rficially invasive. Erythematous keratotic lesion on leg. Continued
growth produces increases in the diameter and height of the
lesion.

Figure 59-10 Squamous cell carcinoma. Ulceration of the tumor
develops sooner in fast-growing lesions. The surface may be gra-
nular and bleed easily or may be crusted. The edges are usually
ele-vated and firm.

Figure 59-11 Squamous cell carinoma. Crusted nodular erythe-
matous keratotic squamous cell carcinoma on the wrist. Extensive
surrounding actinic damage to skin.

Figure 59-12 Squamous cell carcinoma. This lesion was 2-3 cm in
size when it was biopsied 16 months before this photograph was
taken. The biopsy revealed invasive squamous cell carcinoma. The
patient refused all medical therapy electing instead for herbal
treatments. At the time of this photograph the tumor had grown
and invaded through the cranium into the brain.
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These atypical cells demonstrate variations in the size and
shape of the cells, hyperchromasia and hyperplasia of the
nuclei, absence of intracellular bridges, keratinization of
individual cells, and the presence of atypical mitotic fig-
ures. In squamous cell carcinoma, differentiation is in the
direction of the keratinization. Horn pearls are concentric
layers of squamous cells with gradually in-creasing kera-
tinization toward the center. The dermis often shows
marked inflammatory reaction. Histologic grading
of squamous cell carcinoma depends on the percentage of
keratinizing cells, percentage of atypical cells, number of
mitotic figures, and depth of invasion. The Broders classifi-
cation system is based on the degree of dedifferentiation of
the cells: in grade 1 <25 percent, in grade 2 <50 percent,
in grade 3 <75 percent, in grade 4 >75 percent of the
cells are undifferentiated. Tumor grade provides data pre-
dicting outcome. The incidence of metastasis varies from
2 to 5 percent in squamous cell carcinomas arising in actinic
keratoses to 25 to 30 percent in those arising in a chronic
osteomyelitic sinus or in radiodermatitis. Cure rates for
squamous cell carcinomas arising from actinic keratosis
are high, better than 99 percent when Mohs micrographic
surgery is employed to remove the cancer. Treatment failure
occurs if the tumor is not completely removed. Five-year
survival rates were 50 percent for those cancers associated
with chronic radiation and 53 percent for those cancers
developing within a scar.

BASAL CELL CARCINOMA

The most common skin cancer, and hence the most com-
mon cancer in the United States, is the basal cell carcinoma.
This type of lesion is found most commonly on the head
and neck of men, especially those who sunburn easily and
have had chronic sun exposure. These lesions are uncom-
mon in darkly pigmented races. The distribution of lesions
on the face, however, does not correlate well with the area
of maximal exposure to light. These lesions are common
on the eyelids, on the inner canthus of the eye, and behind
the ear, and are not so common on the back of the hand or
the forearm. Actinic keratoses develop into squamous cell
carcinomas but not into basal cell tumors. Basal cell epithe-
liomas generally occur on hair-bearing skin in adults, usu-
ally as single lesions. Predisposing features include chronic
sun exposure, exposure to Xx-irradiation, burn scars, and
xeroderma pigmentosum.

Basal cell epitheliomas rarely metastasize but can be
quite destructive locally. There are several different clinical
types of basal cell epithelioma. Most common is the nodu-
loulcerative basal cell epithelioma, which begins as a small,
waxy nodule with small telangiectatic vessels on the
surface and a translucent, rolled border (see Fig. 59-13).
The nodule increases in size and undergoes central ulc-
eration. The typical lesion consists of a slowly
enlarging ulcer surrounded by a pearly, rolled border
(Fig. 59-14). This represents the so-called rodent ulcer.
Pigmented basal cell carcinomas can contain melanin pig-
ment. The morpheaform, or fibrosing, basal cell epithe-
lioma appears as an indurated, yellowish plaque with an ill-
defined border. The overlying skin remains intact for
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Figure 59-13  Basal cell carcinoma, nodular type. Dome-shaped

papule with telangiectatic vessels and a translucent surface on the
patient’s arm.

Figure 59-14 Basal cell carcinoma. Rolled, elevated, translucent
border in this indurated nodular basal cell carcinoma of the lower
eyelid.
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Figure 59-15  Basal cell carcinoma, recurrent. This photograph of
a translucent ulcerated nodule on the lip was taken 10 years after
a basal cell carcinoma had been treated in this location with elec-
trodessication and curretage. The defect after the cancer was re-
moved by Mohs micrographic surgery measured 3.0 x 2.8 cm and
extended to within 1 mm of the inner mucosal surface of the lip.

a long time before ulceration develops (Fig. 59-15).

Superficial, multifocal basal cell epitheliomas consist of
one or several erythematous, scaling, slightly infiltrated
patches that slowly increase in size by peripheral exten-
sion (Fig. 59-16). The patches are surrounded by a fine,
thread-like, pearly border and usually show small areas of
superficial ulceration and crusting. The center may show
smooth, atrophic scarring. Superficial basal cell epithe-
liomas occur predominantly on the trunk. Morpheaform or
sclerosing basal cell carcinomas present as a whitish plaque
with poorly defined borders and an in-durated consistency.
It may seem like a scar and may have wide subclinical
extension (Fig. 59-17 and Fig. 59-18).

Histologically, the tumor cells have a large oval or elon-
gated nucleus and relatively little cytoplasm. The nuclei are
uniform, compact, and dark-staining. They do not show
variation in size or in staining, nor are there abnormal mi-
toses. The basal cells at the periphery of the tumor appear
to line up, a phenomenon known as peripheral palisading.
A connective tissue stroma is always present with the ep-
ithelial tumor masses, indicating that a mutual relationship
exists between the tumor and its mesodermal stroma. Most
basal cell tumors provoke a round cell, lymphohistiocytic
inflammatory reaction.

Basal cell tumors are thought to originate from imma-
ture pluripotential epidermal cells. The cytokeratin pattern

Figure 59-16  Basal cell carcinoma, superficial. This erythematous,
scaly plaque on the right arm shows centrifugal growth and may be
misdiagnosed as nummular eczema, psoriasis or Bowen’'s dis-
ease.The multiple brownish verrucoid plaques on the chest are seb-
orrheic keratoses.

root sheath of the hair follicle below the isthmus rather
than that of the epidermis, supporting a follicular origin
for the tumor. These cells can mature and differentiate in
a pattern resembling any of the epithelial structures. Their
behavior is governed (as that of normal immature cells) by
the connective tissue in their proximity. Experimental pro-
duction of basal cell epitheliomas has been accomplished
in rats with chemical carcinogens. Reproduction with ex-
posure to ultraviolet light has not been accomplished.

Each basal cell carcinoma has a unicentric origin. Stud-
ies of patients with the basal cell nevus syndrome have
identified specific genetic alterations that predispose to the
formation of basal cell carcinomas. Inactivation of a tumor-
suppressor gene on the long arm of chromosome 9 (9g22)
seems to be necessary for the development of basal cell
carcinomas. In addition more than 50 percent of basal cell
carcinomas have p53 gene mutations of a type associated
with exposure to UVB light.

Several investigators have shown that exposure to
ultraviolet light alters the immune system in experimen-
tal animals, facilitating the development of fatal skin tu-
mors. This ultraviolet-induced immunologic tolerance of
ultraviolet-induced tumors is quite specific, because the
animals will continue to reject transplanted tumors caused
by oncogenic viruses or chemical carcinogens. It has also
been shown that exposure to ultraviolet irradiation causes
the development of hapten-specific suppressor T cells. The
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ultraviolet-induced, abnormal antigen-presenting cell is
thought to be epidermal Langerhans' cell. Alterations
in immune function with age and by chronic sun exposure
are almost certain to contribute to the development of tu-
mors in exposed skin that are so prevalent in the elderly
population.

IMMUNOSUPPRESSION AND SKIN
CANCERS

Dermatologists are quite familiar with the large numbers
of premalignant tumors (solar keratoses, for example) that
can suddenly spring up in an immunosuppressed patient.
Moreover, these behave more aggressively and tend to
transform into invasive, rapidly growing tumors. Frequent
clinical surveillance of the integument is essential in pa-
tients who are receiving chemotherapy for cancer or other
serious diseases.

It is impossible to exaggerate the contributions of exper-
imental tumor biology to the understanding of human ma-
lignancy. Nowhere are these contributions more dramatic
than in tumors of the skin. Penn has brought together a vast
amount of information relating to the development of skin
cancers in immunosuppressed patients. Transplant centers
throughout the world are the main source of this important
knowledge. Immunosuppressive agents are used to prevent
rejection of the homografts. Almost half of the malignan-
cies that arise in patients with impaired immune surveil-
lance occur in the skin. The great majority of these are squa-
mous cell cancers. In Australia, which has the highest inci-
dence of skin cancers, the incidence of these malignancies
is in-creased about 20 times. In New South Wales, a five-
fold increase in malignant melanoma has been recorded.
The impact of immunosuppression is made clear by the fact
that these tumors arise in patients who are much younger
than expected for these conditions (approximately a
30-year difference).

The great majority of these iatrogenic tumors occurred
in sun-exposed areas, and almost half of the patients had
multiple tumors. Some hapless individuals had 30 to 40
carcinomas. Almost 10 percent of skin cancers were asso-
ciated with internal malignancies.

The tumors are also far more aggressive, tending to
metastasize much more rapidly than tumors which arise
spontaneously on sun-damaged skin. Thus, a new threat
has been added, the high killing capacity of these tumors
in immunocompromised subjects. It must be noted, of
course, that immunosuppressive agents may be carcino-
genic in their own right. Animal studies demonstrate that
these drugs greatly potentiate ultraviolet-induced tumors.
They can incite new tumors even while curing the original
malignancy.

TREATMENT OPTIONS FOR SQUAMOUS
CELL CARCINOMA AND BASAL CELL
CARCINOMA

There are a number of standard techniques commonly used
to eradicate skin cancers: electrodesiccation and curettage

(burning), cryosurgery (freezing), radiation therapy (x-
ray), surgical excision, and excision by Mohs micrographic
surgery. Immunomodulation agents are currently under
investigation. Each has advantages and disadvantages.

Burning of the tumor requires electrodesiccation,
cautery, or a laser. Burning is quick, and it requires minimal
operative skill. The clinician neither has to know how to
do incisional surgery nor how to suture wounds.

The major disadvantage of burning the tumor is that one
doesn't really know precisely where to burn. One burns the
tissue without knowing whether the entire tumor has been
destroyed or whether there may be residual tumor cells
remaining. Because of that, a certain percentage of these
tumors may recur. Five-year recurrence rates after elec-
trodesiccation and curettage of primary basal cell carcino-
mas were 13.2 percent in a university dermatology clinic
and 7.7 percent in a published literature review. A second
of burning is that a black scab remains that takes
2 to 3 months to heal. It heals as a depressed and sunken
white scar.

A second way to treat a skin cancer is to freeze it with
cryosurgery. This technique has the advantage of being
quick and easy to perform; often, no injection of anesthe-
sia is required. However, it shares the same disadvantage
as burning in that you do not know exactly where to
freeze. There is no way to tell if the freezing goes deep
or wide enough or if there is residual cancer that has not
been destroyed. With cryosurgery, a certain percentage of
the tumors will recur. One study reported a 5-year recur-
rence rate of primary basal cell carcinomas of 9 percent. The
freezing procedure leaves a blister that later forms a scab. It
takes 1 to 2 months to heal, and it heals as a flat or
depressed white scar.

Freezing involves an extra problem to consider when com-
pared to burning. Freezing a cancer cell does not kill the cell.
Viable cells can be preserved for many years by freezing and
subsequent storage in liquid nitrogen. How-ever, when the
cell thaws, a slow thawing process results
in intercellular ice crystals rupturing the cell membrane,
causing cell death. Unfortunately, not every cell ruptures
as it thaws, only a percentage of them. That is why the
freeze-thaw cycle is repeated several times. These spared
cells, together with ones that were inadequately treated in
the first place, may later produce a recurrence.

X-ray radiation therapy represents a third approach to
treating skin cancers. X-rays, of course, kill cancer but
x-rays can also cause cancer to develop. It takes a
number of years after exposure to get cancer from Xx-
rays, so x-ray therapy is appropriate for certain pa-
tients. A randomized trial of the treatment of primary
basal cell carcinomas with radiation therapy revealed a
4-year recurrence rate of 7.5 percent. The recurrence rate for
patients followed for 5 years or more is 8.7 percent.
One of the more practical problems with x-rays is that pa-
tients must receive fractional treatments. The person has to
come in for multiple visits to receive a fraction of the dose
each time. It's a nuisance to have to return every day for a
lesion that otherwise can be taken right off. But for certain
selected patients, this may be appropriate therapy.

A fourth way to remove skin cancers is standard surgical
excision. When a tumor is excised, the surgeon observes
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the breadth of the lesion then goes a certain distance outside
the observed borders, and cuts out the skin. The excised
skin is sent to a lab for analysis. A technician cuts a
section analogous to slicing a tomato or a loaf of bread
and the pathologist checks the vertically cut section for
evidence of cancer cells. The trouble is that a 2-cm excision
requires four thousand cross-sectional cuts (each slice is
5 microns) to ensure that the entire tumor and any roots are
removed. Generally, a lab makes just one slide, or perhaps
two to four if the piece of skin is large.

Consequently, conventional surgery has two problems.
One is that more skin than is necessary is removed. The
second is that even if the lab reports that the cancer is
entirely removed, one cannot be sure. It all depends on
whether or not there happened to be residual cancer at the
periphery where the lab cut their section. The cure rates
from excisional surgery are similar to or slightly better than
electrodesiccation and curettage or cryosurgery, and are ap-
proximately 90 percent, depending upon the characteris-
tics of the tumor.

Mohs Micrographic Surgery

Mohs micrographic surgery avoids the problems associ-
ated with the aforementioned treatments for skin can-
cer. Originally developed in the 1930s by Frederick E.
Mohs, MD, and later refined from a fixed-tissue to a fresh-
tissue technique, the procedure once known as a "chemo-
surgery" essentially involves excising cancerous tissue se-
rially and examining the undersurface and edges of the sec-
tion for evidence of remaining cancer. Of all the skin can-
cer treatments, Mohs surgery offers the highest cure rate
(greater that 99 percent), the least likelihood of recurrence,
minimal potential for scarring or other disfigurement, and
unmatched precision.

Cure rates for removal of basal cell carcinomas with
Mohs surgery are reported to be 99 percent for primary
lesions and 96 percent for recurrent tumors. This author’s
personal experience in the removal of more than 11,000
primary and recurrent basal cell and squamous cell skin
cancers in the past 12 years has resulted in a cure rate
greater than 99.9 percent. Many types of tumors have
been excised successfully using the Mohs technique.
Although there is some disagreement among experts about
the indications, the procedure is especially appropriate for
these cases:

- Large tumors (squamous cell carcinoma >1 cm; basal
cell carcinoma >1 cm);

- Tumors with indistinct borders (most tumors have in-
distinct borders);

- Tumors near vital functional or cosmetic structures; and

- Recurrent tumors for which other treatments have
failed

Mohs Technique

The Mohs surgeon performs a dual role as both surgeon and
pathologist. First, the surgeon removes the visible portion
of the tumor by excision or curettage. With the scalpel

blade held at a 45-degree angle to the skin, the surgeon
then excises a layer of tissue from the base of the site.
The clinician divides this layer into sections, color codes
them with dyes, and makes reference marks on the skin to
indicate the source of these sections. This yields a map of
the surgical site.

The undersurface and edges of each section are now
examined under the microscope for evidence of remain-
ing cancer. If there are cancer cells, the surgeon marks
their location on the map and returns to the patient to
remove another layer of skin at the corresponding site. This
layer is then examined microscopically for additional can-
cer cells. This process continues layer by layer until there
are no detectable cancer cells. This precise technique is well
described by Dr. Willis Cottel.

Conventional excision yields specimens that are ex-
amined microscopically in broadleaf-type sections, which
may not allow accurate examination of the tumor margins.
In the Mohs procedure, the orientation and sectioning of
the specimens allows examination of the deep and lateral
margins of the tumor. This enables detection of subtle mi-
croscopic strands of tumor.

The duration of the procedure will vary depending on
the size and location of the skin cancer. Another variable
is the type of reconstruction needed. Most cases involve
one to three surgical stages. The excision itself takes only
10 minutes. The sectioning, marking, and microscopic
analysis may take up to 2 hours for each stage.

The size and shape of the final defect will dictate wound
treatment. Our approach generally is to stitch the wound
closed, although some wounds can be allowed to heal
by secondary intention. Larger defects may require skin
flaps or skin grafts. In cases involving extensive defects, a
multidiscipline team approach, working with a reconstruc-
tive surgeon may be necessary. Adjunctive radiation ther-
apy may be indicated in cases of deep tumors, extensive
perineural spread, and where there is a likelihood of lym-
phatic spread.

Mohs micrographic surgery is considered the gold stan-
dard for removal of cutaneous and mucosal neoplasms.
Clinicians can offer patients unmatched long-term cure
rates and the best possible cosmetic results. Mohs surgery
is superior to all of the other methods of skin cancer re-
moval and patients should be given the option of having
their cancer removed by Mohs surgery irrespective of its
clinical size or location.

Investigational Therapy

Clinical studies of different therapeutic approaches have
been performed with varying degrees of efficacy. Photo-
dynamic therapy has been used for superficial basal cell
carcinoma. Immunomodulation with intralesional recom-
binant interferon-o. has been reported to have a maximal
cure rate of 80 percent and has not become a standard treat-
ment. Topical imiquimod (discussed above in the section
on treatment of actinic keratoses) is under investigation.
Treatment of nodular basal cell carcinomas with 5% im-
iquimod once daily for 6 weeks resulted in a 71 percent cure
rate, and for 12 weeks, a 75 percent cure rate. There was
an 88 percent cure rate of superficial basal cell carcinomas
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treated for 6 weeks with 5% imiquimod. These approaches
are new and there is no long-term follow-up data on pa-
tients treated with this modality. Excising the experimen-
tally treated area and examining the tissue pathologically
for evidence of residual cancer established the cure rate
data. Thus the patients used in these trials will not be use-
ful to follow for long-term cure data for imiquimod treated
cancers. It is worthwhile to remember that some years ago
topical 5-fluorouracil was used to treat superficial basal cell
carcinoma. Mohs reported a series of basal cell carcinomas
treated with topical 5-fluorouracil that lead to disastrous
recurrences. In these cases, deep foci of tumor remained
and infiltrated widely before clinical recurrence was
noted.

DYSPLASTIC NEVL

Atypical nevi or dysplastic nevi are atypical appearing
melanocytic nevi. Dysplastic nevi are markers of risk as
well as potential precursors of melanoma. Clinically, the
lesions vary in color and have irregular, ill-defined borders.
(Fig. 59-19 to 59-22) Histolog-ically the lesions have (1) a
proliferation of intraepidermal melanocytes disposed
singly and /or in irregular nests in the epidermis in a lentig-
inous pattern and (2) cellular atypia of the melanocytes.
People with dysplastic nevi have a 7- to 70- fold increased
risk of developing melanoma and a lifetime melanoma risk
of 18 percent. Individuals with dysplastic nevi who have a
personal or family history of melanoma have a higher life-
time risk of developing melanoma which approaches 100%.
One prospective study showed that there was a 57-fold
increased risk of de-veloping melanoma in people with dys-
plastic nevi without a family history of melanoma and a
400-fold increased risk of developing melanoma if people
with dysplastic nevi had a personal or family history of
melanoma.

A
Figure 59-17 A superficial multicentric basal cell carcinoma. An
erythematous scaling plaque on the thigh.

Figure 59-18 Basal cell carcinoma, ulcerated. An ulcerated ery-
thematous indurated basal cell carcinoma on the neck. There is
extensive surrounding actinic damage.

Figure 59-19
nevus is the NIH consensus conference’s preferred terminology for
a dysplastic nevus. Clinically, the lesions have variation in color,
and they have irregular ill-defined borders. Histologically, they
have architectural disorder and cytologic atypia.

Compound melanocytic nevus, atypical. Atypical
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Figure 59-20
disorder and moderate cytologic atypia of melanocytes. Clinically,
there is variation in color and irregular ill-defined borders. This le-
sion requires biopsy to differentiate it from melanoma.

Compound melanocytic nevus with architectural

MALIGNANT MELANOMA

Melanoma results from the malignant transformation of
melanocytes Melanoma represents about 3 percent of
all cancers by incidence (excluding non-melanoma skin
cancers). It is estimated that there will be 55000 invasive
melanomas and 40,000 melanoma in situ diagnosed in
2003 in the United States. The incidence of melanoma
is increasing. There is an increased frequency of newly
diagnosed melanoma of approximately 3 to 8 percent
per year. The lifetime risk for an individual to develop
melanoma has increased in the last century. In 1935, it
was 1 in 1500 people; in 1960 it was 1 in 600; in 1980 it
was 1 in 150; in 1992 it was 1 in 105; in 1996 it was 1 in
88; and in 2000 it was 1 in 75.

The most frequent sites for melanoma to develop in men
are the back, chest, arms, head and neck. The most fre-
quent sites for melanoma to develop in women are the back,
lower legs, arms, head and neck. Risk factors for the devel-
opment of melanoma include blue eyes, blond or red hair,
and light complexion A tendency to freckle and sunburn
and to tan poorly increases the risk by two to three times.
People with dysplastic nevi, changing moles, or congeni-
tal nevi have an increased risk of melanoma. People with
dyplastic nevi who have a personal or family history of
melanoma have a 400-fold increased risk of developing a
subsequent melanoma. People who are immunosuppressed
have a 10-fold increased risk of melanoma. The main clin-
ical features of melanoma include variation in the color and
pigmentation pattern of the lesion and irregularity of the

igure 59-21  Dysplastic nevi, multiple. This patient has mutip e

border and presence of notching. Classically an ABCDE rule
has been established to help diagnose melanomas clinically.
A stands for asymmetry of the lesion, B for irregularity
of the borders, C for variation in color, D for diameter
greater than 6 mm, and E for elevation of the lesion. How-
ever it must be noted that melanomas are commonly less
than 6 mm when diagnosed early, particularly when they
develop from dysplastic nevi.Also, melanomas can be com-
pletely unpigmented (amelanotic melanoma).

Historically, there are four types of melanoma: lentigo
maligna melanoma, superficial spreading melanoma, nodu-
lar melanoma, and acral lentiginous melanoma. Although
these type of melanomas have been subdivided based on
clinical features it is likely that the biologic behavior of all
melanomas can be described by their radial growth phase
and vertical growth phase. The radial growth phase is the
peripheral spread along the basal layer of the epidermis
and upper papillary dermis. The vertical growth phase is
the invasion of the papillary and reticular dermis and sub-
cutaneous tissue.

The lentigo maligna melanoma comprises approxi-
mately 10 percent of all melanomas and is a pigmented ma-
cular lesion with variation in black and brown color. These
lesions have irregular outlines and slowly enlarge over
many years. They are most common on the sun-
exposed areas of the face, arms or hands. The malignant
cells often extend down hair follicles and skin append-
ages making the lesion difficult to cure by superficial
treatments. After many years, a palpable nodule develops
that represents entry into the vertical growth phase.
Superficial spreading melanoma comprises approximately
70 percent of all melanomas. They are most common on the
trunk of males and on the legs of females. They develop as
a spreading, pigmented plaque that often has areas of
regression (Figs. 59-23 to 59-26). This can result in reddish-
pink to white area within the black or brown tumor. They

|

two-toned nevi with irregular, ill-defined borders.
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Figure 59-22  Lentiginous junctional melanocytic nevus with ar-
chitectural disorder and mild cytologic atypia. This atypical nevus
on the arm was inflamed. Dysplastic nevi and melanoma can be
small (1 to 3 mm).

spread into a vertical growth phase faster than the lentigo
maligna.

Nodular melanoma usually arises without evidence of a
preexisting lesion. They constitute approximately 20 per-
cent of melanomas and have a minimal radial growth phase.
These tumors are more aggressive and often appear as
raised or polypoid darkly pigmented lesions, which may
become ulcerated. Acral lentiginous melanoma represents
approximately 5 percent of melanoma and usually occurs
on the hands or feet or beneath the nails. Usually they are
flat lesions that show variable pigmentation ranging from
dark or brown to light appearance. Melanomas under the
nail can show a brown to black discoloration of the nail bed.

Survival prognosis can be estimated by the Clarks
anatomic level of invasion or the Breslow tumor thickness.

Figure 59-23 Superficial spreading malignant melanoma. (Clarks
level III, Breslow 0.62 mm) deeply pigmented lesion with irregular
borders on shoulder developing over 6 months.

Figure 59-24
(Clarks level III, Breslow 0.73 mm). Irregular surface, an irregular
border, and variation in color are signs of a superficial spreading
melanoma on the back in a man with multiple dysplastic nevi.

Malignant melanoma superficial spreading type

Figure 59-25 Superficial spreading malignant melanoma (Clarks
level II, Breslow 0.26 mm). Two-toned lesion with irregular ill-
defined borders in a patient with multiple dysplastic nevi and pre-
vious melanomas. This lesion did not look as suspicious as some
of her other pigmented lesions, which, histologically, were atypical
nevi (dysplastic nevi). Excision and histological examination is
often required to distinguish dysplastic nevi from melanoma.
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Figure 59-26  Superficial spreading malignant melanoma (Clarks
level II, Breslow 0.48 mm) Two-toned lesion with irregular ill-
defined border, asymmetry and notching on the back.

In clinical dermatopathologic practice both measures are
usually reported. Clark Level 1 is confined to the epidermis.
Clark Level Il has tumor cells invading into the papillary
dermis and has a 99 percent 5-year survival. Clark level
Il has tumor cells filling the papillary dermis and has a
95 percent 5-year survival. Clark level IV has tumor cells
into the reticular dermis and has a 75 percent 5-year sur-
vival. Clark level V has tumor cells into the subcutaneous
tissue and has a 39 percent 5-year survival.

Five-year survival based on Breslow's tumor thickness
measurement is : <0.85-mm thickness, 99 percent survival;
0.85-to 1.69-mm thickness, 95 percent survival; 1.70- to
3.64-mm thickness, 78 percent survival; > 3.65-mm thick-
ness, 42 percent survival.

Melanoma in situ may be defined as intraepidermal
melanocytic proliferation showing fully evolved cellular
atypia that is side-to-side and continuous for a distance
of at least two epidermal rete ridges (0.17 mm). Melanoma
is feared because of its tendency to metastasize. The risk of
metastasis is correlated with the primary tumor thickness:
<0.76-mm thickness has a 2 to 3 percent incidence
of lymph node metastasis in 3 years; 0.76 to 1.49 mm has a
25 percent incidence of lymph node metastasis in 3 years;
1.5 to 4.0 mm has a 57 percent incidence of lymph node
metastasis in 3 years; and >4.0 mm has a 62 percent of
lymph node metastasis in 3 years. Melanoma spreads most
frequently to the skin, subcutaneous tissue, and lymph
nodes. Visceral metastases manifest in the lungs, liver,
brain, bone, and intestines.

Treatment of Primary Melanoma

Surgical excision of the primary tumor has been the stan-
dard therapy for malignant melanoma. The tumors are
usually excised with a 1- to 3-cm margin of normal tis-
sue. In recent years, a number of dermatologic surgeons
have employed Mohs micrographic surgery as the treat-
ment of choice for primary melanomas. Examination of the
entire periphery of the excised tissue by the Mohs tech-
nique permits a narrower 1-cm excision margin in most

cases. Approximately 5 percent of primary melanomas and
16 percent of recurrent melanomas will require larger mar-
gins as determined by Mohs surgery. Sentinel lymph node
mapping to aid in the staging of patients with melanomas
greater than 1 mm thick is advocated by some clinicians. In
one study, the 5-year disease-free survival rate in patients
with a negative sentinel node biopsy was 91 percent. In
contrast to 49 percent for patients with a positive biopsy.
It is not proven whether sentinel lymph node biopsy has
any effect on survival and it adds significantly to the cost
of managing a primary melanoma.

UNUSUAL TUMORS
There are a number of less-common cutaneous tumors that
are beyond the scope of this chapter. The reader is referred
to a standard dermatology text for discussion of

Merkel cell carcinoma
Cutaneous T-cell lymphoma and mycosis fungoides
Cutaneous B-cell lymphoma
Histiocytic tumors
Mast cell tumors
Malignant adnexal tumors
hair follicle origin: malignant proliferating
tricholemmal tumor, tricholemmoma carcinoma,
malignant pilomatrixoma
eccrine gland origin: malignant eccrine poroma,
hidradenocarcinoma, malignant chondroid
syringoma, malignant spiradenoma, malignant
cylindroma, eccrine ductal carcinoma,
mucoepidermoid carcinoma, microcystic adnexal
carcinoma, eccrine epithelioma, adenoid cystic
carcinoma, mucinous carcinoma, aggressive digital
papillary adenocarcinoma
apocrine gland origin: extramammary Paget’s disease,
apocrine adenocarcinoma
sebaceous gland origin: sebaceous epithelioma,
sebaceous carcinoma

Cutaneous sarcoma: fibrosarcoma, malignant fibrous
histiocytoma, dermatofibrosarcoma protuberans,
liposarcoma, synovial sarcoma, leiomyosarcoma,
rhabdomyosarcoma, malignant nerve sheath tumor,
angiosarcoma, lymphangiosarcoma, malignant
hemangiopericytoma, Kaposi’s sarcoma, alveolar soft
part sarcoma, epithelioid sarcoma of Enzinger, clear
cell sarcoma of tendons and aponeuroses, extraskeletal
osteosarcoma, extraskeletal chondrosarcoma

Metastatic cancer to the skin.
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