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NE IN FOUR people in the United States will als with NMSC in eight geographic areas betweendevelop one or more primary skin cancers. 1977 and 1978. 3 The data from the 1977-1978 sur-
The vast majority of these cancers are basal cell vey are widely reported as they represent the larg-
cancers that rarely metastasize or cause death, est available data base on skin cancer incidence

Also common are squamous cell carcinomas, spanning a wide geographic area, thus permitting
which do occasionally metastasize and cause over comparisons of ultraviolet B (UVB) measurements
2,000 deaths each year. Least common and most and skin cancer incidence.

, lethal are skin melanomas. Cutaneous malignant melanoma. Since cuta-
neous malignant melanomas (CMMs) are routinely

EPIDEMIOLOGYOF NONMELANOMASKIN reported to tumor registries, incidence data are
CANCERSAND MELANOMA available for many parts of the US and around the

world. 4"s The estimated total US incidence for

Incidence 1990 is 27,600 cases; 1however; this figure may be
slightly underestimated s since not all melanomas

Nonmelanoma skin cancer. Nonmelanoma removed in private physicians' offices are actually
skin cancer (NMSC) is the most common malig- reported to tumor registries. Although CMM rep-
nant neoplasm in the US white population, and its resents only about 3% of all skin cancers, its
incidence has been increasing for several decades, metastatic potential is great: it accounts for an es-
An estimated 600,000 cases will occur in 1990. = timated 6,000 deaths annually and for approxi-
NMSCs generally are not reported to tumor regis- mately three fourths of all deaths from skin
tries, and statistics on skin cancer are not readily cancer.
available from hospital sources. Because most pa- The dramatic increase in incidence of CMM in
tients are treated in outpatient settings, population- the US and several other countries poses a major
based estimates of NMSC incidence require spe- threat to public health. 5'6 For instance, in the US
cial surveys to collect data. The National Cancer NCI Surveillance, Epidemiology, and End Results
Institute (NCI) has conducted two such US sur- (SEER) program, the incidence for whites rose
veys. The first was conducted as an adjunct of the 4.4% each year over the period from 1973 to 1987,
Third National Cancer Survey 2 in 1971-1972 in or 83.3% over the 15-year period (Fig 1).7 This
four geographic areas with varying ultraviolet ra- rate of increase leads all other cancers, including
diation (UVR) intensities. The second and more lung cancer in females. The highest rates in the US
comprehensive survey identified 30,000 individu- are found in southern Arizona, where the incidence

among whites has increased at least fourfold. 8 If
CMM incidence increases at the same rate it has
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14 nantly for BCC. Males and females have similar

e__ rates of BCC at younger ages, but males show

12 ..... twice the rate at older ages. The disparity between
Incid males and females appears earlier in life in south-R

a to .... r--- - _ em areas. In contrast, male incidence of SCC at
t
e any age is always greater than the incidence in

P s females.
er _dence _ fema;e-s............ In 1989, Glass and Hoover 5 found increasing

incidence of SCC in a continuous population-based
1 6
o registry in a large, prepaid health plan over a 27-0

6 year period. This unique long-range study showed
o 4 ........................ that the incidence of SCC increased 2.6 times in

0 _M°rtality- males males and 3.1 times in females (Table 1). Thea .......... incidence increased 6% to 8% per year from the
1960s to the 1970s, and 4% per year from theMortality - females
1970s to the early and mid-1980s.0 I I I I I I

,or= ,gr, ,ore ,9r8 ,_8o ,982 ,_8, ,_8_ CMM. White males have a slightly higher age-

Year of Diagnosis/Death adjusted incidence rate than white females (12.8
Fig1. Melanomsoftheskin:SEERincidenceandOSmor-versus 10.1/100,000, respectively, for 1987). 7

tality inwhites only from 1973to 1987. Ratesare age-adjusted Males and females show a different age-specific
to 1970. incidence pattern. For the period from 1983 to

1987, white females under the age of 40 had higher
rates than white males. Around age 40 to 44, the

than blacks or other dark-skinned populations, age-specific incidence curves crossed, and male
a pattern that reflects a more general protective incidence exceeded female incidence at ages 45
effect of skin pigmentation on skin cancer years and over. By age 65, white male rates were
risk. Males develop BCC and SCC two to three approximately double female rates. 7
times more often than do females, a finding The increase in incidence has been greater in
that is thought to be related to occupational expo- men than women (Fig 1). White males have in-
sures.2"l°-13 creased 5.1% each year, 93.3% overall, while fe-

All types of skin cancers are rare in children and males have increased only 3.8% per year, 67.7%
increase in incidence with each decade of life. Fig- overall. This increase has been especially pro-
ure 2 shows the age-specific incidence rates for nounced for older white males. The rates for

BCC and SCC for white males and females in the blacks have not increased significantly. Whites are
1977-1978 US survey. 3 Over the 6-year period at a much greater risk of CMM than blacks, as

from 1971-1972 to 1977-1978, an increased inci- reflected by their respective age-adjusted incidence
dence of 15% to 20% was observed, predomi- rates: 11.2 versus 1.0/100,000 for 1987. 7
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Fig 2. Incidence of SCC 400
among white males (1_) and 200
white females (X), and BCC 0
among white males(+) and 10 20 30 40 50 60 70 80 90white females (*) in the 1977 to

1978 US survey. Age
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Table 1. Incidence of Skin Cancer by Type of Cancer, vival percentage, the mortality rate continues to

Gender, andCalendarPeriod increase because of the dramatic increase in inci-

Age-Adjusted Rates/100,000 SE dence. During the 15-year period between 1973-
(no.ofcases) 1987, the age-adjusted cancer mortality rates for

Type Females Males whites reported by the NCI SEER program rose

SquamouscMI 32.3%. 7 For white males in the 15- to 34-year age
1960-1969 9.7 -+ 2.05 (33) 41.6 -+ 4.18 (124) group, skin cancer, mainly CMM, was the second
1970-1979 21.0-+ 1.71 (154) 76.9 _+3.78 (452) leading causeof cancer mortality. 1
1980-1986 29.8 -+ 1.71 (308) 106.1 -+ 3.79 (803)

Melanoma

1960-1969 4.9 -+ 1.11 (20) 4.4 -+ 1.56 (13) Geographic Patterns
1970-1979 10.6 +- 1.10 (97) 10.2 -+ 1.21 (77)

1980-1986 17.0 +- 1.32 (178) 20.1 + 1.55 (176) Epidemiologic studies have shown higher inci-

dence of NMSC and CMM in whites living in lat-
Abbreviation:SE,standarderror, itudes closer to the equator. The highest rates inData from Kaiser Permanente Health Plan in the Portland,

OR/Vancouver, WA,area. Reprinted with permission from the world have been recorded in southern Arizona,
JAMA, 1989, 262:2097-2100. e Copyright 1989, American Med- South Africa, and Australia, followed by Ireland,
ical Association. where there is comparatively less intense UVR

exposure but a large fair-skinned popula-
Sites tion. 2-7,1 O-12.14

Scotto et al3 reported in the 1977-1978 skin can-
NMSC. Approximately 80% of BCC and 70%

of SCC arise on the face, head, and neck. 2'3"1°-12 cer survey that the age-adjusted incidence of
NMSC for New Orleans, LA, 30.0°N latitude, wasThe trunk and upper extremities are the next most

common sites. In Fig 3, data from the 1977-1978 384.2/100,000; the rate for Detroit, MI, 42.2°N
US survey show the percentage of cases with latitude, was 135.6/100,000. The latitudinal gra-

dient is steepest for SCC, intermediate for BCC,NMSC by anatomical site. 3 Between the 1971- and least but still marked for CMM.
1972 and 1977-1978 surveys, BCC increased, es-

pecially on the trunk in males, on the lips in fe- RISK FACTORS/ETIOLOGYFOR NONMELANOMA
males, and on the upper extremities of both SKIN CANCER
genders. The incidence of SCCs on the upper ex-
tremities of females appeared to be increasing. 3 Environmental Factors

CMM. CMMs can occur on any cutaneous Ultraviolet radiation. The distribution of SCC

surface, but a clear excess occurs on the trunk in and BCC on the body, the pattern of incidence by
men, on the lower extremities in women, and on latitude, and the male:female ratio reflect the direct

the head and neck regions in both genders (Fig role the ultraviolet part of the solar spectrum plays
4).4,7,14 in human skin cancer. Epidemiologic studies indi-

Survival cate that more than 90% of BCC and SCC can be
attributed to exposure to UVB. 15 Experimental

NMSC. Generally, the prognosis for NMSC is studies indicate that the UVB 290-320 nanometers

excellent, with the cure rates being about 96% to (nm) portion of the solar spectrum is primarily re-
99%. 2"1°-12The tendency to metastasize reportedly sponsible for the carcinogenic properties of
differs according to etiology, location on the body, sunlight. 16It is mainly responsible for sunburns, <
and morphologic characteristics. Only a small per- suntans, skin cancer, and changes associated with
centage of NMSCs, usually SCC, metastasize or aging of the skin. Ultraviolet A (UVA) radiation
result in death; this occurs more commonly in im- (320-400 nm) is 10- to 100-fold more common
munosuppressed patients. The number of deaths than the UVB that reaches the earth's surface, and
due to NMSC is estimated at 2,200 per year in the penetrates more deeply into the skin. UVA plays a
US mainly attributed to SCC. l far more important role in contributing to the

CMM. Survival rates have been increasing, harmful effects of sun exposure than previously
largely due to earlier stage at diagnosis (Table suspected. UVA has very weak tanning and carci-
2).1'4'7'14 The overall relative 5-year survival rate nogenic activities, and contributes to aging of the
for whites is shown in Fig 5. Despite a larger sur- skin. 16
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MALE FEMALE

% %

80.0 FACE, HEAD, NECK 81.0

Scalp or
18.2 Forehead 18.0

4.6 Eyelids 5.4

9.2 Ears 1.6

16.4 Nose 24.0

4.7 Lips 6.3

Cheek, Chin
19.0 or Jaw 19.1

Neck/
7.2 Supraclavicular 5.9

0.8 Head/Neck, NOS" 0.7

10.6 TRUNK 8.5

4.3 Front 3.3

6.1 Back 4.9

7.3 EXTREMITIES 6.3

4.3 Arms 3.5

2.8 Hands 2.7

0.2 Arms/Hands, NOS" 0.1 y
LOWER

, 1.3 EXTREMITIES 3.2
HAND _' _A._c_ -- HA_D

1.2 Legs 3.0 \ HAN
/

Feet t

LEG ILEGf\ 0.1 0.1

foo__l/_O_,"r 0'0 Legs/Feet" _os"0"10.7 OTHER S,TES. Nos" I..___I _oo,__i _oo,
Fig 3. Percentage of cases of 0.2 Genitals 0.6

NMSC by anatomical site 0.5 Skin, Nos" 0.4 Legend 410% = F-"_among white males and females ._o, 01he_JseSpe/:tf,ed

in the US (1977-1978). Reprinted _00 _00% :

from Scot"to et al. 3 200% �=

Two distinct biologic effects of UVR on the skin mals are UV-irradiated before transplantation, the
that are likely to be responsible for the carcino- tumor graft is accepted. Much remains unknown
genie effects are photochemical alteration of DNA about the role of UVR in the immunobiology of
and partial suppression of immunity. 1°'16-t9 UVR human skin cancer.

modifies local and systemic immune responses, Human exposure to UVR varies widely depend-
functionally alters Langerhans cells, and activates ing on clothing, occupation, lifestyle, age, and en-
the T-cell suppressor pathway. Soluble factors re- vironmental and geographic factors. 17UVR expo-
leased from UV-irradiated epidermal cells also sure rises with decreasing latitude and increasing
may be responsible for this altered immune re- altitude. For every 1,000 feet above sea level,
sponse. Kripke _8"19and others 16have reported an there is a compounded 4% increase in UVR

association between the ability of UVR to suppress exposure. Jo Other factors that influence exposure
the immune response and the development of skin to UVR include heat, wind, humidity, pollutants,
cancer in experimental animals. Skin cancers in- cloud cover, snow, season, and time of day.
duced in mice by UVR are highly antigenic. If In recent years, serious concern has arisen about

transplanted to genetically identical mice, they are depletion of stratospheric ozone by man-made
destroyed by the immune system. If the host ani- chlorofluorocarbons (CFC). 16In a recent risk as-
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°/1_ __5 that meteorological, climatic, and environmental

13 % factors in the troposphere may play a greater role
in attenuating UVB radiation than was previously
suspected.

Chemicals. In addition to UVR, certain chem-

_/_ i %_!2 4 %_2 ical agents als° cause skin cancer °r enhance the

carcinogenic effects of sunlight. 2'1°-12'21 Indeed,
21% 6 % skin cancer was the first cancer shown to be caused

by chemicals, in Percivall Pott's 1775 description
of SCC of the scrotum induced by chimney soot.
Several decades ago, polycyclic aromatic hydro-

/ 2 _ ____ y carbons were shown to induce skin cancers in an-

imals. Mixtures of these agents are found in coal

10% tars, pitch, asphalt, soot, creosotes, anthracenes,
paraffin waxes, and lubricating and cutting oils.

/ _ _/ 32 Exposures to mineral oils have been linked to

% NMSCs among shale oil workers, jute processors,
tool setters operating automatic lathes, and mule
spinners.

Fig 4. Melanoma of the skin: site distribution by gender in Chronic exposure to arsenic is another causeof
whites only in 1987. Data from NCI SEER program, 7 Other both BCC and SCC. 10-12,21,22 This link has been

sites, not otherwise specified: males, 6%; females, 4%. confirmed in epidemiological studies of patients
exposed to arsenic in medicinals (such as Fowler's

sessment document, the US Environmental Protec- solution) used in the treatment of psoriasis and

tion Agency (EPA) predicted that, without controls asthma, and in environmental exposure by apply-
on CFC production, there would be a 40% deple- ing agricultural insecticide and drinking well-water
tion of ozone by the year 2075. The EPA also contaminated with arsenic.
concluded that for every 1% decrease in ozone. Psoralens, used in combination with UVA for
there will be a compounded 2% increase in UVB the treatment of psoriasis, have been linked to skin
wavelengths reaching the earth's surface. Such an cancer, primarily SCC at sites not ordinarily ex-
increase is predicted to result in an additional 1_ posed to the sun.l°'11"21 Stern et a123reported that
to 3% increase per year in the incidence of the risk of skin cancer in patients treated with oral
NMSC. i6 8-methoxypsoralen phototherapy (PUVA regimen)

Because of this continued threat of stratospheric was 2.6 times higher than expected for a matched

ozone depletion, a network of ground-level sta- control group.
tions was begun in 1974 to use photosensitive Ionizing radiation. Skin cancers were the first
meters (Robertson-Berger [R-B] meters) in several neoplasms related to ionizing radiation, with re-
different latitudes in the US to measure UVB. 2° ports in 1902 among workers using roentgen x-ray
The fact that no increases of UVB have been de- machines. 2'1°-i2 An excess risk of skin cancer has

tected at ground levels from 1974 to 1985 suggests been described among radiologists, uranium min-

Table 2. CMM: f-Year Relative Survival Rates for All Stages

Year of Diagnosis

1960-1963* 1970-1973* 1974-1976t 1977-1980t 1981-1986t

Females 68 75 84.3 86.3 86.65

Males 51 62 74.4 76.4 76.2$

Values are percentages.

• Rates are based on End Results Group data from a series of hospital registries and one population-based registry.

t Rates are from the NCI SEER program and are based on data from population-based registries in CT, NM, UT, IA, HI, Atlanta,

CA, Detroit, MI, Seattle-Puget Sound, WA, and San Francisco-Oakland, CA. Rates are based on follow-up of patients through 1986.
$ The difference in rates between 1974-1976 and 1981-1986 is statistically significant (P < .05).
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_\\\\\\\\\\\\\\\\\\\_ 81 ents has been associated with a dramatically in-ALL STAGES

111181 creased risk of SCC. These reports suggest that

LOCAL,ZED_\\\\\\\\\\\\\\\_ 90 preexisting keratoses may become SCCs more
8t readily in the immunosuppressed patient.

REG,ONAL_\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\__S
* Host Factors

DISTANT _ 14

* RACE Pigmentation/phenotype. Skin pigmentation is
UNSTAGED_\\\\\\\\\\\\\\\\\\_0_ _WHETES clearly important in the etiology of both melanoma

_* , BBBLACKS and NMSCs. 2'4'10-16'24'25 The genetically regu-
o lO 3o ao 4o 60 6o 7o so 9o lOO lated amount of melanin pigment produced by me-SURVIVAL RATE (%)

lanocytes determines an individual's skin coloringFig 5. Melanoma of the skin: 5-year survival rates. Data

fromNCISEERprogram,1981-1986.7 and protects the skin from the cumulative damage
produced by UVR. Thus, dark-skinned individuals
(eg, blacks and Asians) are more resistant to all

ers, and in individuals treated with x-ray therapy forms of UV-induced skin cancer, while light-for tinea capitis and enlarged thymus glands. Al-
though epidemiologic data are insufficient for ex- skinned (eg, Irish, Scottish, Scandinavian, and En-
amining dose-response relationships and quantify- glish) individuals are significantly predisposed.

The correlation of skin, eye, and hair color with
ing risk estimates with accuracy, the risk from susceptibility to skin cancer has been studied.
exposures under 1,000 rem appears to be very Pathak et a126have formulated a working classifi-
small. The findings in humans are generally con- cation for sun-reactive types that assigns individ-
sistent with the capacity of ionizing radiation to uals with white skin by skin types. The categories,
induce skin cancers in laboratory animals. Today, shown in Table 3, permit an estimate of the rela-
ionizing radiation is rarely used to treat benign skin tive risk (RR) of the development of the acute and
disease, and industrial and occupational exposure chronic changes related to UVR exposure. Individ-
are well controlled; thus, ionizing radiation makes uals with Type I or I1 skin are at increased risk ofminimal contribution to the burden of skin

CMM and NMSC because they have poor toler-cancer.2"l°-_2
ance to sunlight.

Immunologic Factors Precursor lesions. There are several precan-
cerous skin lesions that may evolve into invasive

Immunologic surveillance may affect the occur- SCC. 1°'_]'27 There is no premalignant stage for
rence of SCC, since the incidence of malignancies BCC equivalent to the lesions described for SCC.
in patients who are immunosuppressed, whether or Actinic keratosis, also known as solar keratosis or

not they have had organ transplants, is greater than senile keratosis, is a premalignant stage of SCC. It
in the general population.'°'_ The prolonged im- is the most common epithelial precancerous lesion

, munosuppression among organ transplant recipi- among whites, affecting nearly 100% of the el-

Table 3. Skin Types

Skin Type and Reactions Individual Characteristics

I. Always burns easily and severely (painful burn); tans little Fair skin; blue, green, or even brown eyes; freckles;
or none and peels, unexposed skin is white.

I1. Usually burns easily and severely (painful burn); tans Fair skin; blond or brown hair; blue, hazel, brown eyes;
minimally or lightly, also peels, unexposed skin is white.

II1. Burns moderately; tans about average. Average Caucasian; unexposed skin is white.

IV. Burns minimally; tans easily and above average with each White or light brown skin; dark brown hair; dark eyes;
exposure, unexposed skin is white or light brown.

V. Rarely burns, tans easily and substantially. Brown skin; unexposed skin is brown.

Vl. Never burns and tans profusely. Blacks; unexposed skin is black.

Based on first exposure of unexposed skin to approximately 45 minutes (3 minimal erythema dose [MED]) solar radiation (noon,

June-July). Developed by M.A. Pathak, T.B. Fitzpatrick, J.A. Parrish, and D.B. Mosher, Harvard Medical School, Massachusetts
General Hospital, Boston, MA; and F.J. Greiter, Vienna, Austria.
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derly white population. Actinic keratoses present BCCs are particularly prevalent in the radiation
on sun-exposed body regions. In approximately ports.
one fourth of patients with actinic keratoses, the Xeroderma pigmentosum (XP), inherited in an
lesions progress to in situ SCC. Further progres- autosomal recessive manner, is a progressive sun-
sion of actinic keratoses to invasive SCC occurs in sensitive disease that is recognized in early
only 12 to 13% of untreated lesions, which tend to childhood. 2"_°-_2Nearly all XP cases exposed to
be locally aggressive only, and very rarely me- sunlight develop various forms of skin cancer, in-
tastasize. 1o,11,27 cluding BCC, SCC, and CMM. The carcinogenic

Arsenical keratoses develop at sites of friction mechanism in XP appears to be related to several
and trauma, especially on the palms and soles, variants of an enzyme responsible for repairing
Most arsenical keratoses persist for years without DNA damage induced by UV light.
evolving into invasive SCC. 27 Other recessively inherited diseases are associ-

Bowen's disease is a variant of in situ ated with an increased risk of skin cancer. Albi-

SCC.1°'1_'27"2s It is predominantly a disease of the nism predisposes to skin neoplasms, especially
elderly, with a mean age at diagnosis in the sixth SCC, in sun-exposed body regions. 2 In the genetic
decade and an age range beginning in the late 20s. immunodeficiency disease epidermodysplasia ver-
The male:female ratio shows a slight preponder- ruciformis, multiple virus-induced warty lesions
ance (1.2:1) in some studies, while in the largest develop in early childhood. _° For many years, a
study to date, the ratio is reversed (0.8:1, male: close relationship between benign papillomas in-
female). 28 duced by human papillomavirus (HPV; types 5,

Chronic radiation keratoses are premalignant cu- 6, 8, 11, 16, 18, and others) and subsequent cu-
taneous dysplasias excluding those induced by the taneous SCC infection has suggested that HPV
UV spectrum (actinic keratoses) or the infrared might play a role in the development of these
spectrum (thermal keratoses). Chronic radiation tumors. 3° Dyskeratosis congenita, a rare sex-
keratoses are of great concern since they may linked recessive trait, carries a high risk of SCC. 2
evolve into invasive SCC, which has a high met-

astatic potential, especially when x-ray-induced. 27 RISKFACTORS/ETIOLOGYFORCMM
A variety of dermatologic conditions may give

rise to SCC, including cutaneous horns, burns, Sunlight exposure, fair skin, and mole patterns
scars, erythema ab igne from thermal damage, are the three main known risk factors for
thermal keratoses, chronic inflammatory condi- CMM. 4"14"24"25"31-54 The descriptive data leave no
tions, chronic sinuses and ulcers, and other doubt that UVR affects risk, yet analytic data have
dermatoses. 27 not isolated a measure of sun exposure that iden-

Keratoacanthoma is fairly common, but, since it titles more than a two- to threefold difference in

is a benign cutaneous tumor, accurate information risk. 3t'49 Recent studies have found significantly
regarding its true incidence is not available. 10.27.29 increased risks of melanoma associated with sun

These lesions never metastasize, but often present exposure during recreational activities, especially
a dilemma because clinically they can mimic SCC. those with intense exposure, which has led to the
Keratoacanthomas are rare in blacks, and occur hypothesis that intermittent sun exposure is an
almost twice as frequently in males as in females, important risk factor for CMM. A history of sun-
usually around age 60. burning has been linked to risk in most

Several rare hereditary diseases predispose to studies, 34'37"39'49 but not all. 4°'55One study delin-
skin cancer, primarily by increasing susceptibility eated a strong effect of sunburn before age 15 but
to the effects of UVR. 2"_°-_2The nevoid basal cell not at later ages, 39and childhood sunburn was as-

carcinoma syndrome, inherited in an autosomal sociated with the development of nevi in another
dominant manner, consists of multiple BCCs and study. 56People who migrate to sunnier climates at
various developmental defects. The basal cell tu- an early age increase their risk markedly; those
mors usually begin in childhood, but continue to who migrate at a later age increase their risk only
appear throughout adult years. Some patients have slightly. 24'54 Inconsistent associations have been
had more than 1,000 primary BCCs. In children reported with regard to the influence of constant
treated with radiation for their medulloblastomas, long-term exposure to sun.
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Fair skin and associated light eyes and hair are 9%. 31'61-63 Kraemer et a164 proposed a classifica-
consistently related to risk, with typical twofold tion of kindreds with and without CMM and dys-
risk gradient. 24'49Mole patterns are the other main plastic nevi. He estimated that individuals with

host factor. Indeed, the major advance in the rec- dysplastic nevi but without a family history of mel-
ognition of individuals at very high risk of CMM anoma have a sevenfold increased risk.

was the identification of distinctive precursor le- Studies to date have been too small to differen-

sions, dysplastic nevi (originally called B-K tiate clearly the effects of dysplastic and common
moles), in members of melanoma-prone acquired nevi. The common finding in all the stud-
families.3t.33,57 Lynch et a158 subsequently de- ies that have counted nevi is that the RR of CMM

scribed a syndrome of unusual nevi in some reel- in the category of the greatest number of nevi is 6-
anoma-prone families and called it the familial to 25-fold increased. 31"35'36'38'45Future studies

atypical multiple mole and melanoma syndrome will need to further clarify the relationship of num-
(FAMMMS). Although some variation in defini- ber of dysplastic nevi and sun exposure to mela-
tion persists, dysplastic nevi have now been clin- noma risk. Giant congenital nevi are a risk factor
ically and histologically well defined. 31In the mel- for CMM, but the risk of CMM associated with

anoma-prone families followed in a collaborative small congenital nevi is more controversial. 4"16

study between NC1 and University of Pennsylvania Individuals who have already had one CMM
Pigmented Lesion Clinic, 57"59the age-adjusted in- also have increased risk, probably 6- to 10-
cidence of CMM was 1.4% per year. Those indi- fold. 31'65 In addition, significantly elevated risks
viduals with at least one prior melanoma have a of CMM are seen after brain and breast can-
500-fold risk of developing another primary mel- cer.31.65 The increase of CMM after breast cancer

anoma. Approximately 5.4% of those individuals may relate to shared hormonal or reproductive risk
affected with melanoma each year will develop factors. The increased risk after brain cancers may
another melanoma. 3_'59 The cumulative risk of reflect an underlying abnormality of neural crest
CMM in family members with dysplastic nevi was cells because both tumors are derived from that

56% between the ages of 20 and 59. Table 4 shows tissue. Various immunosuppressed conditions also
the risk of CMM in identified high-risk groups, lead to increased risk, eg, renal transplant and
Family history of CMM without dysplastic nevi is Hodgkin's disease. 4'14'31
also a risk factor for CMM. From several studies to In 1988, Evans et a149reviewed the case-control

date, 6% to 18% of individuals with CMM re- studies of CMM published between 1970 and
ported that one or more relatives have had 1987. Table 5 summarizes the risk factors associ-
melanoma. 31,57,6o

Dysplastic nevi also occur in people who are not
members of melanoma-prone families. Surveys of Table5. Significant RiskFactorsFrequently

the general population, prison inmates, and derma- ReportedforCMM

tology patients suggest a prevalence of 2% to Ri,kFactor EstimatedRR

Phenotypic factors

Table 4. Risk of CMM In Identified High-Risk Groups Blue eyes 1.6-3.1
Blond/light hair 1.6-9.7

Group RR Red hair 2.3-5.5
Fair/pale complexion 1.7-18.4

Member of melanoma-prone family with Tendency to sunburn 1.4-4.6
prior melanoma 500 inability to tan 1.5-4.5

Member of melanoma-prone family with Freckles 2.6-20.1
dysplastic nevi 148 History of cutaneous

Individual with prior melanoma 8.5 cancer/precancer 2.8-5.0
Individual with dysplestic nevi, not from Higher socioeconomic status 1.8-5.8

melanoma-prone family 7 Increased numbers of nevi 2.0-20.1
Individual with increased number of nevi 6-25 Intermittent sun exposure 1.6-2.5
Renal transplant 4-5

Hodgkin's disease 8 Adapted and reprinted by permission of the publisher from
Brain cancer 3-6 "Risk Factors for the Development of Malignant Melanoma--I:
Breast cancer 1.5 Review of Case Control Studies," by Evans et al, Journal of

Dermatologic Surgery and Oncology, 14:393-408.4aCopyright
Reprinted with permission. 31 1988 by Elsevier Science Publishing Co., Inc.
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ated with a significantly increased RR in more than 18 years of life would reduce the lifetime incidence
half of the studies reviewed, plus more recently of NMSCs by 78%, and possibly reduce CMM risk
published case-control studies, as well. Dietary constituents may play a role, but

Oral contraceptives were proposed as a risk fac- no consistent associations have emerged to
tor in 1977, but most subsequent studies have date. 49"68"7° Similarly, no occupational hazards,
found no association. 31"49'66"67Other factors that apart from UVR exposures, have been identified. 71
have been studied and generally found to be unre- There is considerable uncertainty about some of
lated to risk include alcohol, caffeine, tobacco, the risk factors for CMM and other skin cancers.

hair dyes, pesticides, marital status, and par- These topics will receive increased scrutiny as the
ity. 49'6s epidemic of skin cancers continues into the next

Fluorescent lighting has been proposed as a risk century. 72
factor, but has not been extensively studied. 35'49'69

The effects of sunscreen on risk are uncertain be- ACKNOWLEDGMENT
cause their widespread use is so recent. Stern et
al_5projected that regular use of a sunscreen with The authorsgratefully acknowledge thecontributionof Jo-
a sun protection factor (SPF) of 15 during the first sepb Scotto, MS.
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