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Course Objective
The purpose of this course is to enhance knowledge 
about the clinical presentation of skin cancers in 
order to help dental professionals detect skin cancer 
and make appropriate referrals early, when treatment 
is most successful.

Learning Objectives
Upon completion of this course, you should be able to:

 1. Describe the etiology and epidemiology of  
skin cancers.

 2. Discuss the role of UV radiation in the  
development of nonmelanomas and melanomas.

 3. Describe the clinical features, treatment,  
and prognosis of basal cell carcinomas and  
squamous cell carcinomas.

 4. Describe the clinical features, treatment,  
and appropriate follow-up care of melanoma.

 5. Outline skin cancer screening guidelines.
 6. Discuss effective preventive measures for skin  

cancers, including resources to educate patients 
about skin cancers and prevention.

Sections marked with this sym-
bol include evidence-based practice 
recommen dations. The level of evi-
dence and/or strength of recommenda-
tion, as provided by the evidence-based 

source, are also included so you may determine the 
validity or relevance of the information. These sections 
may be used in conjunction with the course material 
for better application to your daily practice.
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INTRODUCTION

Approximately 5.4 million nonmelanoma skin 
cancers among 3.3 million people are diagnosed 
each year, making it the most common cancer in 
the United States [1; 2]. The cost of treating skin 
cancers is estimated at $8.11 billion each year [2]. 
The two most frequently occurring nonmelanoma 
skin cancers are basal cell carcinoma and squamous 
cell carcinoma, and the prevalence of these two 
skin cancers has been increasing worldwide. Since 
the 1980s, the incidence of squamous cell carci-
noma has increased 3% to 10% each year, and the 
incidence of basal cell carcinomas has increased by 
as much as 80% [2; 3; 200; 201]. The third most 
common skin cancer, melanoma, is the fifth leading 
type of cancer diagnosed in both men and women 
in 2022, accounting for 5% to 6% of all cancers; an 
estimated 99,780 new cases of invasive and 97,920 
cases of in situ melanoma will be diagnosed in 2022 
[1]. The prevalence of melanoma has increased at a 
rate faster than any other malignant disease, with 
slightly greater increases among men compared 
with women [4; 202]. Due to these increases, skin 
cancer will develop in one of five Americans during 
his or her lifetime [2; 5; 6]. However, data indicate 
that, among individuals younger than 50 years of 
age, the incidence of invasive melanoma appears 
to be declining at a rate of 1% per year; among 
individuals 50 years of age or older, the incidence 
appears to have plateaued [1].

The reason for the dramatic increases in these 
three types of skin cancers is thought to be related 
to increased exposure to the sun through outdoor 
recreation beginning in childhood. It has been 
estimated that nearly 90% of nonmelanoma skin 
cancers can be attributed to exposure to ultra-
violet (UV) rays, especially UV-B rays [6; 203]. 
Thus, many cases of nonmelanoma and melanoma 
could be avoided through appropriate behavioral 
changes [6].

This course provides an overview of skin cancers, 
with a description of the various types of skin 
cancers and the demographic variations in their 
incidences and mortality rates. The role of UV 
radiation in the development of skin cancers is 
discussed, as are other risk factors for nonmela-
nomas and melanoma. The focus of the course is 
on the detection, diagnosis, treatment, prognosis, 
and follow-up for basal cell and squamous cell car-
cinomas and melanoma. Also addressed in detail 
are guidelines for screening and the importance 
of patient education in preventing skin cancers.

OVERVIEW OF SKIN CANCERS

TYPES OF SKIN CANCERS
A wide variety of tumors and lesions arise in the 
skin, and most are benign. However, it is important 
to evaluate all suspicious lesions to distinguish 
benign tumors from nonmelanomas and melano-
mas. Skin cancers primarily comprise melanoma 
and two types of nonmelanomas—basal cell car-
cinoma and squamous cell carcinoma. Basal cell 
carcinoma is far more common, accounting for 
approximately 70% to 80% of nonmelanoma skin 
cancers, while squamous cell carcinoma accounts 
for nearly 20% [7; 8].

Several less common types of skin cancers together 
account for less than 1% of nonmelanoma skin 
cancers [9]. These cancers include Kaposi sarcoma, 
adnexal tumors, cutaneous lymphoma, sarcomas, 
and Merkel cell carcinoma.

Kaposi sarcoma (Image 1 and Image 2) became 
more common with the introduction of the human 
immunodeficiency virus (HIV) and acquired 
immunodeficiency syndrome (AIDS) but has 
become rare again as a result of treatment of these 
conditions with protease inhibitors [10]. Most 
adnexal tumors, which originate in the hair fol-
licles or sweat glands, are benign. Lymphomas 
and sarcomas usually originate in lymph nodes, 
viscera, and connective tissue but develop in the 
skin on rare occasions. Cutaneous T-cell lymphoma 
(mycosis fungoides) is the most common primary 
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cutaneous lymphoma, while dermatofibrosarcoma 
protuberans and angiosarcoma are among the 
various types of sarcomas that arise from the skin. 
Merkel cell carcinoma arises from neuroendocrine 
cells in the skin, and the estimated incidence is 0.7 
cases per 100,000 people; however, the incidence 
appears to be rising [11; 12; 13; 14]. As with basal 
cell carcinoma and squamous cell carcinoma, 
Merkel cell carcinoma is caused in part by exposure 
to the sun and is found on the head or neck in about 
half of cases and on the extremities in about 40% 
of cases [11; 14]. Unlike the other nonmelanomas, 
Merkel cell carcinoma is aggressive and has a strong 
tendency to recur, to spread to regional lymph 
nodes, and to metastasize [15].

Melanomas occur less frequently than nonmela-
noma skin cancers, but they are associated with 
greater morbidity and mortality due to their 
propensity to metastasize. Melanomas account 
for approximately 1% of all skin cancers, but for 
approximately 65% of all deaths related to skin 
cancers [1; 2; 23].

EPIDEMIOLOGY

Demographic Variation
The risk for skin cancers varies among several pop-
ulations defined by sex, age, ethnicity, comorbid 
conditions, and geographic location. It is difficult 
to know the true incidence of nonmelanomas, as 
they are not documented in cancer registries, as 
melanoma is. In an early attempt to determine 
the incidence, researchers studied approximately 
10 million people in four geographic regions of 
the United States (Dallas/Ft. Worth, Minneapolis/
St. Paul, Iowa, and San Francisco/Oakland) in 
the early 1970s and found that 300,000 cases of 
nonmelanoma skin cancer were diagnosed in a 
six-month period [16].

Nonmelanoma skin cancers are more common in 
men, with squamous cell carcinoma affecting two 
to three times as many men as women and basal 
cell carcinoma occurring at a ratio of 3:2 (men 
to women) [17; 18]. Melanoma also occurs more 
frequently in men. The American Cancer Society 
estimates that, in 2022, an estimated 57,180 cases 
of melanoma will be diagnosed in men and 42,600 
cases in women [1]. The incidence of melanoma 
is higher among men across most racial/ethnic 
populations (Figure 1) [19].

Because most cases of skin cancer are linked to 
sun exposure, the incidence increases with age [2; 
17]. Similarly, the incidence of melanoma steadily 
increases after age 19 years, peaking at 205 per 
100,000 population for men older than 85 years 
of age and 67 per 100,000 population for women 
older than 85 years of age (Figure 2) [20]. The 
median age at the time of diagnosis of cutaneous 
melanoma was 65 years in 2014–2018 (Figure 3) 
[21]. The age and sex distribution of melanoma 
among children and adolescents differs from that 

Source: National Cancer Institute Image 1

Kaposi sarcoma in the mouth of a patient with AIDS.

Kaposi sarcoma on the skin of a patient with AIDS.

Source: National Cancer Institute Image 2
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MELANOMA OF THE SKIN, SEER INCIDENCE 2014–2018, ALL RACES, BY AGE AND SEX

Source: [20] Figure 2

MELANOMA INCIDENCE RATES BY SEX AND RACE/ETHNICITY, 2018

Source: [19] Figure 1
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among adults. Between 2014 and 2018, the rate of 
melanoma among individuals 1 to 19 years of age 
was 0.36 per 100,000 (0.29 per 100,000 in boys and 
0.44 per 100,000 in girls) [22].

The incidences of specific types of skin cancer 
vary according to race/ethnicity, and the risk is 
more than 20 times higher for the White popula-
tion than for populations with darker skin, such as 
Black, American Indian/Alaska Native, Hispanic, 
and Asian/Pacific Islander populations [9; 23]. This 
large disparity is the result of the photoprotection 
provided by increased melanin in the epidermis of 
individuals with darker skin, which can filter up to 
twice as much UV radiation than the epidermis of 
White individuals [25; 26].

As is true for the White population, basal cell car-
cinoma is the most common skin cancer among the 
Hispanic and Asian populations [27; 28]. In fact, 
among Hispanic individuals, basal cell carcinoma is 
six times more likely than squamous cell carcinoma 

[28]. In contrast, squamous cell carcinoma is the 
most common skin cancer in the Black population 
[25; 28]. Melanoma is the third most common skin 
cancer among all racial/ethnic populations [25; 
28]. The highest rate of melanoma is found among 
non-Hispanic White men and the lowest is among 
Black women [29; 202]. Although melanoma is 
predominant among White men compared with 
White women, the incidence of melanoma in 
men and women is similar in Black, Hispanic, and 
Asian/Pacific Islander populations [29; 202]. The 
clinical features of skin cancers (i.e., appearance 
and anatomic site) also vary according to race/
ethnicity, as will be discussed later.

The risk of skin cancer is also influenced by comor-
bid or previous conditions. One substantial risk 
factor is a compromised immune system (because 
of either drugs or disease). Due to immunosup-
pression, skin cancers develop in 30% to 70% of 
patients who have a transplanted organ, with a 
100-fold increased risk for developing squamous 

MELANOMA OF THE SKIN, PERCENT OF NEW CASES BY AGE GROUP 2014–2018

Source: [21] Figure 3
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cell carcinoma, a 24-fold increased risk for Merkel 
cell carcinoma, a 6-fold increased risk for basal cell 
carcinoma, and a 2-fold increased risk for mela-
noma [9; 30; 134]. The prevalence of skin cancers 
is also high among individuals infected with HIV, 
and lesions in this population tend to be more 
aggressive [9; 30]. A higher risk of squamous cell 
carcinoma is significantly associated with seroposi-
tivity for human papillomavirus (HPV) types 16 
and 18, but a direct causal relationship has not been 
established [31]. In addition, individuals with a his-
tory of skin cancer are at increased risk for another 
skin cancer, and survivors of childhood cancers are 
at increased risk for nonmelanoma skin cancers, 
primarily basal cell carcinoma, particularly in an 
anatomic site that had been treated with radiation 
therapy [9; 32; 33; 34; 205].

Geographic area of residence also plays a role in the 
risk of melanoma, with a higher risk for individuals 
who live near the equator, where the sun’s rays are 
most intense [9; 35].

Trends in Prevalence and Mortality
As noted, the incidence of all types of skin can-
cers in adults has been increasing over the past 
few decades. In 1930, the likelihood of melanoma 
was 1 in 5,000 Americans; by 2013–2015, that 
rate increased to 1 in 27 for men and 1 in 40 for 
women [36; 222]. Overall, the rate of skin cancers 
has increased 3% to 8% per year since the 1960s 
[37]. In addition, the incidence of pediatric mela-
noma increased at a rate of 2% to 2.9% per year 
since the 1970s [38]. As discussed, the most recent 
data show melanoma rates may be leveling off or 
even decreasing [1]. The demographics of other 
skin cancers are also changing. Both basal cell 
and squamous cell carcinoma are occurring in an 
increasing percentage of people younger than 40 
years of age, and one study found a disproportionate 
increase in basal cell carcinoma among women in 
that age-group [39; 201]. These two types of skin 
cancer have nearly tripled in frequency among 
women younger than 40 years of age since the 
1970s [9; 40].

When detected and treated early, most skin can-
cers are associated with an overall survival rate of 
97.7% [41]. Squamous cell carcinoma is associated 
with the greatest number of deaths attributed to 
nonmelanomas, and a 2013 study estimated that 
squamous cell carcinoma was responsible for 3,900 
to 8,800 deaths in the United States in 2012 [42]. 
Previous estimates for annual nonmelanoma deaths 
have been closer to 2,000. As noted, of the three 
most common skin cancers, melanoma accounts for 
the most skin cancer-related deaths, and an esti-
mated 7,650 people will die of the disease in 2022 
[1]. Mortality rates associated with melanoma vary 
according to demographic factors; the rate is higher 
for men than for women (3.9 vs. 1.6 per 100,000), 
is highest for White men (4.5 per 100,000), and 
is lowest for Asian/Pacific Islander men and 
women (0.4 and 0.3 per 100,000, respectively)  
(Figure 4) [43].

Since the 1970s, the relative five-year survival 
rate for melanoma has increased significantly, from 
approximately 82% (1975–1977) to 94% (2008–
2014), with a 10-year survival rate of greater than 
92% [1; 41]. However, this rate is lower among 
racial/ethnic minority populations; for example, 
the five-year survival rate rose from 57% to 66% for 
the Black population during the same time period 
[1; 43]. This disparity in survival is primarily the 
result of melanoma being diagnosed at later stages 
in Black individuals [24; 134].

ROLE OF UV RADIATION IN THE 
DEVELOPMENT OF SKIN CANCER
UV radiation is a known carcinogen in humans 
[44]. Sources of UV radiation include the sun, as 
well as sunlamps, sunbeds, and other types of tan-
ning devices. Exposure to UV radiation, predomi-
nantly sun exposure, has been the most significant 
factor associated with the three primary types of 
skin cancers. Approximately 90% of nonmelano-
mas and 65% of melanomas are associated with 
sun exposure [45].
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In the United States, the incidence of basal cell 
carcinoma has increased in states with a higher UV 
index (an estimate of the amount of UV radiation 
reaching the surface of the earth), with a greater 
difference for squamous cell carcinoma [46]. The 
risk of melanoma, however, was not found to differ 
with variations in the UV index, with only a few of 
the states with the highest numbers of melanoma 
cases associated with higher rates of sun exposure 
year-round (Table 1) [1; 46; 47]. These findings 
may be explained by many factors, including 
exposure to the sun in other locations (e.g., dur-
ing vacation), changes in residence, frequency of 
exposure, and genetic susceptibility to the effects 
of UV radiation [48]. The findings also point to the 
need for enhanced awareness and attention to sun 
protection regardless of the geographic location of 
residence.

Mechanism of Carcinogenicity
Both the epidermis and the underlying dermis are 
susceptible to damage from UV exposure. UV-A 
rays penetrate to the dermis, where they alter 
structural and matrix proteins, leading to the aged 
appearance associated with chronic sun exposure. 
UV-B rays are readily absorbed in the outer epi-
dermal layer and are the primary cause of sunburn. 
UV-B rays are more carcinogenic than UV-A rays, 
and UV-B rays are thought to act as tumor initia-
tors, while UV-A rays act as tumor promoters [32]. 
An early target of UV radiation is thought to be 
the p53 suppressor gene, which is often mutated 
in skin cancers [49].

The exposure to UV rays from the sun has increased 
as the protection afforded by the atmosphere has 
decreased because of the depletion of the ozone 
layer—individuals born between 1960 and 1980 
have experienced the greatest increases in lifetime 
UV dose due to atmospheric ozone depletion [50]. 

MORTALITY RATES FOR MELANOMA ACCORDING TO SEX AND RACE/ETHNICITY

Source: [43] Figure 4
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Cloud cover protects only 20% to 40% of UV rays, 
glass blocks UV-B rays but only half of UV-A rays, 
and certain clothing provides little protection (e.g., 
a white t-shirt, particularly when wet, offers very 
little protection) [17; 242]. Sunscreen provides a 
chemical or physical barrier to UV rays, but only 
when applied correctly [17].

Patterns of Exposure
Although UV exposure is the primary factor in the 
development of nonmelanomas, data are conflict-
ing about the pattern of exposure (i.e., cumulative 
exposure versus intense, intermittent exposure). 

Exposure to UV radiation begins in early child-
hood, and 23% of lifetime exposure is reached by 
the age of 18 years (Table 2) [51; 52]. The greatest 
accumulation occurs between the ages of 41 and 
59 years, which would account for the increase in 
rates of skin cancers with advancing age [36; 51].

The risk of basal cell carcinoma has been found 
to be higher with episodic acute overexposure to 
the sun (sunburn) than with a similar degree of 
continuous exposure [53; 54]. In contrast, chronic 
(cumulative) exposure to the sun has been associ-
ated with a higher risk of squamous cell carcinoma 
[54; 55]. The findings of a study of Asian individu-
als demonstrated that lifetime sun exposure was 
primarily associated with higher risk of squamous 
cell carcinoma among women, while early-age sun 
exposure was associated with a greater risk among 
men [56].

The pattern of exposure associated with melanoma 
has been debated, with some researchers finding a 
higher risk with episodic overexposure to the sun 
and other investigators finding a higher risk with 
chronic exposure [57; 58; 59; 60; 61; 62]. One 
study found that the exposure pattern depends 
on the anatomic site; melanomas on the head 
and neck were associated with chronic exposure, 
and melanomas on the trunk were related to epi-
sodic exposure [63]. A meta-analysis of 57 studies 
published before 2002 supported a relationship 
between sunburn history and an increased risk for 
melanoma (relative risk: 2.03); the analysis also 
demonstrated an inverse relationship between 
continuous exposure and high risk [64]. Studies 
have shown that the risk of melanoma is doubled 
for an individual who had one blistering sunburn in 
childhood or adolescence or five or more sunburns 
at any age [6; 65; 66]. Additionally, a cohort study 
published in 2014 noted that individuals experi-
encing five or more blistering sunburns between 
15 to 20 years of age have an 80% increased risk 
of developing melanoma and a 64% increased risk 
of developing non-melanoma skin cancer in their 
lifetimes [6; 227].

STATES WITH THE HIGHEST NUMBER OF 
CUTANEOUS MELANOMA CASES, 2022

State No. of Cases

California 10,260

Florida 9,650

Texas 5,020

Ohio 4,110

New York 3,960

Illinois 3,860

North Carolina 3,760

Georgia 3,640

Pennsylvania 3,540

Michigan 3,180

Source: [1]  Table 1

LIFETIME EXPOSURE TO ULTRAVIOLET  
(UV) RAYS IN THE UNITED STATESa

Age-Group Average Accumulated 
Exposure 

1 to 18 years 23%

19 to 40 years 47%

41 to 59 years 74%

60 to 78 years 100%
aBased on lifespan of 78 years

Source: [51]  Table 2
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Artificial UV Radiation
Through widespread education and legislation 
regarding the dangers of indoor tanning, exposure 
to artificial UV radiation has decreased in recent 
years, but nearly 8 million adults still tan each 
year. Among adults, the rates of indoor tanning 
declined from 5.5% in 2010 to 3.5% in 2015 [69]. 
Among women, the prevalence decreased from 
8.6% in 2010 to 5.2% in 2015, and the rates were 
2.2% in 2010 and 1.6% in 2015 among men [69]. 
The national Youth Risk Behavior Survey also 
indicates a continued decrease among adolescents, 
with 15.6% indicating that they used indoor tan-
ning in 2009, compared with 7.3% in 2015 [67; 
68]. The highest rates of indoor tanning are among 
White women 18 to 21 years of age (20.4%). 
Among White adults who reported indoor tanning, 
40.8% reported at least one sunburn in the past 
12 months, compared with 33.9% of non-indoor 
tanners [69].

The high use of devices with known carcinogenic-
ity has led to much research on the association 
between indoor tanning and skin cancers. More 
than 419,000 cases of skin cancer are diagnosed 
annually due to indoor tanning, including 245,000 
basal cell carcinomas, 168,000 squamous cell car-
cinomas, and 6,200 melanomas [2]. Studies have 
shown an increased risk for basal cell (29%) and 
squamous cell carcinoma (83%) associated with use 
of a tanning device; people who first use a tanning 
device before 35 years of age have a 75% increased 
risk for developing melanoma [2; 70]. The direct 
cost of medical care for indoor tanning-related skin 
cancers is $343.1 million annually in the United 
States.

As of 2021, 22 states and the District of Columbia 
have passed legislation prohibiting indoor tan-
ning for children younger than 18 years of age. 
In addition, 44 states have passed legislation to 
regulate indoor tanning among minors, including 
limiting exposure time, providing eye protection, 
and requiring parental consent [71]. The Society 
of Behavioral Medicine, the American Academy 
of Dermatology, and the American Academy of 
Pediatrics have all issued statements supporting the 
ban of indoor tanning for minors [224; 225; 226]. 
The World Health Organization and the U.S. Food 
and Drug Administration (FDA) have declared 
indoor tanning devices to be carcinogenic, and 
the Surgeon General issued a first-time warning on 
the dangers of UV radiation and indoor tanning 
in 2015 [2; 72; 73].

NONMELANOMAS

RISK FACTORS
In addition to the risk factors already mentioned 
(age, sex, race/ethnicity, comorbid or previous 
conditions, and geographic location), other indi-
vidual risk factors associated with the development 
of nonmelanoma skin cancers include physical 
characteristics that influence the response to UV 
rays, such as complexion and eye and hair color. 
A personal or family history of skin cancers also 
adds risk (Table 3) [9; 32; 33]. A low percentage 
of nonmelanomas are the result of industrial agents 
such as hydrocarbons, arsenic, coal tar, and ion-
izing radiation [9; 32]. Exposure to UV rays is the 
most common risk factor for basal cell carcinoma 
across all racial/ethnic populations [28]. In the 
Black population, the most important risk factors 
for squamous cell carcinoma are chronic scarring 
processes (occurring in 20% to 40%) and areas of 
chronic inflammation [27; 28].
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DEVELOPMENT OF NONMELANOMAS

Basal Cell Carcinoma
Basal cell carcinoma arises from the basal layer 
of keratinocytes in the epidermis. These lesions 
are most often localized and will gradually destroy 
healthy surrounding tissue if left untreated. Basal 
cell carcinoma is classified in histologic subtypes 
according to the degree of invasion, from superficial 
basal cell carcinoma to nodular, micronodular, and 
morpheaform (fibrosing or sclerosing) types. The 
most common form is a mixed type, followed by 
nodular, superficial, and micronodular [74]. The 
superficial and nodular subtypes generally follow 
a less aggressive clinical course than the other 
subtypes [33]. Basal cell carcinoma is slow growing 
and rarely metastasizes, with a rate of metastasis of 
0.0028% to 0.55% [33].

Squamous Cell Carcinoma
Squamous cell carcinoma, which originates in 
keratinizing epidermal cells, differs from basal cell 
carcinoma because of its potential to grow rapidly 
and invade fatty tissues beneath the skin and to 
metastasize. The risk of metastasis for squamous cell 
carcinoma varies widely, with an average rate of 2% 
to 6% [7; 75; 76]. However, the rate of metastasis 
is 11% to 15% for lesions on the lip and is nearly 
30% for tumors larger than 2 cm with poor cell dif-
ferentiation [32]. Other risk factors associated with 
metastasis include increasing depth of invasion, 
location in old scars or areas of chronic radiation 
dermatitis, and the presence of a compromised 
immune system [32].

RISK FACTORS FOR SKIN CANCER

Type of Skin Cancer Risk Factors 

Nonmelanomas Fair complexion
Light-colored eyes (blue, green, or gray)
Blond or red hair
Tendency to burn or freckle with exposure to the sun
History of exposure to the sun
Family history of skin cancer
Weakened immune system
Exposure to arsenic, coal tar, paraffin, or ionizing-radiation
Xeroderma pigmentosum
Previous basal cell carcinomaa

Nevoid-basal cell carcinoma syndromea

Personal or family history of squamous cell carcinomab

Actinic keratosesb

Chronic skin ulcersb

Human papillomavirus (types 16 and 18)

Melanomas Changed or persistently changing mole
Dysplastic nevi
Family history of melanoma
Immunosuppression
Sun sensitivity or increased exposure to the sun

aRisk factor specifically for basal cell carcinoma
bRisk factor specifically for squamous cell carcinoma

Source: [9; 32; 33]  Table 3
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As many as 60% of squamous cell carcinomas 
evolve from actinic keratoses [77]. These prema-
lignant growths develop as a result of epigenetic 
changes caused by chronic exposure to sunlight 
[76]. Actinic keratoses are slow growing, usually 
asymptomatic, and frequently resolve on their own, 
but may recur. If left untreated, actinic keratoses 
become malignant in 0.25% to 20% of cases [9]. 
Another precursor lesion is squamous cell carci-
noma in situ (also called Bowen disease), in which 
malignant cells are confined to the epidermis [9; 
32].

Historically, squamous cell carcinomas have not 
been classified into subtypes; however, they exhibit 
a range of clinical behaviors from indolent to 
aggressive with significant metastatic potential. 
Researchers have recommended a risk-based classi-
fication system based on malignant potential, with 
categories of low (metastatic rate of 2% or less), 
intermediate (metastatic rate of 3% to 20%), high 
(metastatic rate of more than 10%), and indetermi-
nate [78; 228]. Examples of low-risk squamous cell 
carcinomas are those arising from actinic keratosis 
and those associated with HPV. Intermediate-risk 
subtypes include adenoid (acantholytic) squamous 
cell carcinoma and intraepidermal epithelioma 
with invasion. The high-risk subtypes include 
de novo squamous cell carcinoma, squamous cell 
carcinoma associated with predisposing factors 
(e.g., radiation, burn scars, immunosuppression), 
invasive Bowen disease, adenosquamous carci-
noma, and malignant proliferating pilar tumors. 
Signet ring cell, follicular, papillary, and clear-cell 
squamous cell carcinomas are classified as indeter-
minate [78; 228].

DETECTION AND DIAGNOSIS
The early detection and diagnosis of skin cancers 
is crucial for selecting the appropriate treatment 
approach and to an optimum outcome. Early 
studies suggested that dermatologists were best at 
identifying skin cancers, but it is appropriate for 
primary care providers to conduct skin examina-

tions and to evaluate suspicious lesions, especially 
given that 51% of all healthcare visits are to a 
primary care provider [79; 80; 81]. According to 
a survey of family physicians, as many as 74% of 
respondents said they treat skin cancers in their 
offices [82]. Identification of melanomas is essen-
tial for reducing their associated morbidity and 
mortality, as melanomas detected by primary care 
providers have a greater likelihood of being less 
invasive than those found by self-examination or 
examination by family members [81; 83]. In gen-
eral, referral to a dermatologist is appropriate for 
borderline or larger lesions, and review of pathol-
ogy reports should include a dermatologist and/or 
surgical oncologist [75].

The primary challenges in diagnosing skin cancers 
are to distinguish between benign and malignant 
lesions and to identify lesions with malignant 
potential. The first steps in diagnosing skin cancers 
involve obtaining a history and physical examina-
tion and evaluating the clinical features of the 
lesion. Symptomatology does not play a large role 
in the detection and diagnosis of skin cancers, 
as early stage lesions are usually asymptomatic. 
Preliminary diagnoses for nonmelanomas can be 
based on the clinical appearance of the lesion, but 
biopsy should be performed to determine a defini-
tive diagnosis.

History and Physical Examination
When evaluating a patient with a suspicious lesion, 
it is important to obtain a history of relevant risk 
factors and to perform a physical examination, with 
systematic inspection of the entire skin surface to 
determine the presence of other lesions. If squa-
mous cell carcinoma is suspected, regional lymph 
nodes should be evaluated clinically and with 
imaging studies, when indicated [84]. Advanced 
lesions may be associated with nonhealing ulcer-
ation, bleeding, or pain [9; 76]. A sore that does not 
heal may be a sign of either basal cell or squamous 
cell carcinoma.
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The examination room should be brightly lit, and 
full-spectrum halogen light or combined incandes-
cent and fluorescent light may be useful. A hand 
lens with a 7 to 10 times magnification is helpful 
for evaluating variation in pigment pattern, and 
dermoscopy has been shown to provide more 
accurate assessment of lesions than examination 
with the naked eye, resulting in fewer excisions 
of benign lesions [9; 85; 86; 87; 88]. In one study, 
instructing primary care physicians on how to use 
dermoscopy and the subsequent use of dermos-
copy within the standard clinical examination 
significantly increased the sensitivity of referrals 
to dermatology specialists [89]. Photographs may 
be helpful for documenting changes in moles and 
dysplastic nevi over time.

Clinical Features
Examination to identify skin cancers includes 
evaluation of such clinical characteristics as shape, 
elevation, nature of the surface, color, and type of 
border. When evaluating nonmelanomas, clini-
cians should consider differences in some clinical 
features among racial/ethnic populations to avoid 
incorrect diagnoses [28].

Basal Cell Carcinoma
The classic appearance of basal cell carcinoma is a 
pearly, waxy, or translucent papule or nodule with 
small telangiectatic vessels on its surface; this is the 
nodular type (Table 4) [7; 8; 9; 32; 33; 76; 90]. This 
type may occasionally appear similar to large pores 
or pits of the sebaceous skin of the central portion 
of the face (Image 3) [91]. Superficial and nodular 
basal cell carcinomas may look brown, blue, or 
black as a result of the presence of melanin. The 
morpheaform type usually presents as a whitish or 
yellowish, indurated scar-like plaque, often with 
indistinct borders [9; 32; 33].

The most common sites for basal cell carcinomas 
are the head and neck (85% of cases) and the trunk 
[8; 33]. The clinical features and most common 
anatomic sites of basal cell carcinoma are similar 
across all racial/ethnic populations. One difference 
is the prevalence of pigmentation in the lesion; 
pigmentation is present in more than half of basal 
cell carcinomas in individuals of color, compared 
with approximately 5% in the White population 
[28]. Among the Asian population, basal cell car-
cinomas often appear brown to glossy black and 
have a black, pearly appearance [28].

CLINICAL FEATURES OF BASAL CELL CARCINOMAS

Type of Basal 
Cell Carcinoma 

Surface Color Border Common 
Anatomic Sites 

Similar in 
Appearance 

Superficial Scaly 
erythematous 
patch or plaque

Usually lacks 
pigment, but can 
be brown, blue,  
or black

Threadlike Face, upper 
extremities, 
posterior trunk, 
lower extremities

Inflammatory  
skin disorder 
(psoriasis or 
nummular 
eczema)

Nodular Pearly papule or 
nodule, frequently 
with small 
telangiectatic 
vessels

Brown, blue,  
or black

Rolled Face, upper and 
lower extremities, 
neck, posterior 
trunk

Large pores or  
pits of sebaceous 
skin of central 
portion of face

Morpheaform 
(sclerosing) 

Indurated  
scar-like plaque

Whitish or 
yellowish

Indistinct Head and neck, 
trunk, arms and 
legs

—

Source: [7; 9; 32; 33; 76; 90]  Table 4
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Squamous Cell Carcinoma
Squamous cell carcinoma usually presents as an 
ulcerated erythematous nodule, scaling patch, or 
superficial erosion on the skin or lower lip, but the 
clinical features of this nonmelanoma vary widely 
(Table 5) [7; 9; 32; 33; 76]. These lesions may also 
appear as a verrucous papule or plaque. Color also 
varies, and lesions may be reddish-brown, pink, or 
flesh-colored. Squamous cell carcinomas typically 
present as exophytic tumors, ranging in size from 
a few millimeters to centimeters. Larger lesions 
may appear crusted, erythematous, or eroded  
(Image 4). In contrast to basal cell carcinoma, 

overlying telangiectasias are uncommon. The 
margins may be ill-defined, and the lesion may be 
fixated to underlying structures [9; 32].

Actinic keratosis (a premalignant form of squa-
mous cell carcinoma) appears as small (size of a 
pinhead) rough spots that may reach several cen-
timeters in diameter. They are typically pink-red or 
flesh-colored and feel rough to the touch. Changes 
such as pain, erythema, ulceration, induration, 
hyperkeratosis, and increasing size may suggest 
evolution of an actinic keratosis to squamous cell 
carcinoma. Some evolving lesions may become 
clinically indistinguishable from invasive squa-

CLINICAL FEATURES OF SQUAMOUS CELL CARCINOMAS

Surface Ulcerated erythematous nodule or superficial erosion; verrucous papule or plaque;  
larger lesions may appear crusted, erythematous, or eroded

Color Reddish-brown, pink, or flesh-colored

Border Ill-defined, may be fixed to underlying structures

Common Anatomic Sites Head and neck (especially lip and ear), hands, forearms, upper trunk, lower legs

Similar in Appearance Keratoacanthoma (usually dome-shaped papule with a central keratotic crater)

Premalignant Lesions Squamous cell carcinoma in situ (reddish patch, often scaly and sometimes crusted) 
Actinic keratosis (hyperkeratotic papules)

Source [7; 9; 32; 33; 76]  Table 5

Squamous cell carcinoma tends to arise from premalignant  
lesions, actinic keratoses; the surface is usually scaly and is  
often ulcerated (as shown here).

Source: National Cancer Institute Image 4

Nodular basal cell carcinoma, presenting as a small, reddish/
brownish papule, often with telangiectatic blood vessels.  
This type of skin cancer may appear translucent (described  
as “pearly”) and may have a central depression with rolled 
borders.

Source: National Cancer Institute Image 3
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mous cell carcinoma during their development 
[92]. Squamous cell carcinoma in situ appears as 
a reddish patch that is usually larger than actinic 
keratoses, more scaly, and sometimes crusted.

Cutaneous squamous cell carcinoma may develop 
anywhere on the body but usually arises on sun-
damaged skin. However, in individuals of color, 
the lesions develop primarily in areas of the body 
that are not exposed to the sun (such as the legs) 
[28]. Approximately 50% to 60% of squamous cell 
carcinomas occur on the head and neck (especially 
the lip and ear), and other common sites are the 
hands, forearms, upper trunk, and lower legs [7]. 
Actinic keratoses typically develop on the face, 
ears, back of the hands, and arms.

BIOPSY
A biopsy should be performed on any suspicious 
lesion. Excisional biopsy is preferred for most cases 
[75; 84; 93]. A shave biopsy can be done for lesions 
that appear to be benign or for elevated, nodular 
lesions suggestive of basal cell or squamous cell 
carcinoma [75; 76]. An incisional or punch biopsy 
may be considered for large lesions or when maxi-
mum preservation of tissue is desired (e.g., lesions 
on the palm or sole, a digit, the face, or an ear). An 
incisional biopsy should be performed through the 
thickest portion of the lesion and should include 
the vertical growth phase of the primary tumor, if 
present [9].

In cases of suspected squamous cell carcinoma, 
a core biopsy or fine-needle aspiration should be 
done on regional lymph nodes that are either pal-
pable or appear abnormal on imaging studies [84].

STAGING
Nonmelanoma skin cancers are staged according 
to the American Joint Committee on Cancer 
(AJCC) tumor, node, metastasis (TNM) classifica-
tion [94]. Basal cell carcinomas are rarely staged 
due to limited risk of metastasis. However, because 

of the higher risk of metastasis of squamous cell 
carcinoma, staging criteria were provided in the 
seventh edition of the AJCC manual, published 
in 2009. The 2009 classification for cutaneous 
squamous cell skin carcinomas and a first-time 
separate classification for Merkel cell carcinoma 
provided a method of staging nonmelanoma skin 
cancers [94; 229]. However, research showed that 
the tumor (T) classification for cutaneous squa-
mous cell carcinoma failed to accurately stratify 
disease-related outcomes. As a result, the eighth 
edition of the AJCC TNM classification features a 
revised tumor classification that applies to only the 
head and neck of those with nonmelanoma skin 
cancers and includes the requirement to measure 
the maximum dimension (usually diameter) of 
every potential invasive cancer before assigning 
a T1–T3 category, which have also been updated 
depending on the size of the lesion. This has since 
been shown effective in the stratification of staging 
these diseases [229; 230; 231].

According to the 2017 AJCC system, early stage 
cutaneous squamous cell carcinoma is defined as 
no evidence of regional or distant metastasis, with 
stage I assigned to tumors 2 cm or less and stage 
II disease to tumors larger than 2 cm but smaller 
than 4 cm [94; 230]. Stage III disease is defined by a 
tumor larger than 4 cm or by tumor extension into 
bone, perineural invasion or deep invasion (>6 cm 
beyond subcutaneous fat). Stage III may also be any 
size tumor in conjunction with clinical, histologic, 
or radiographic evidence of disease in one lymph 
node (3 cm or less) and no extranodal extension 
[94; 230]. The characteristics of stage IV disease 
are direct or perineural tumor invasion of the skull 
base or axial skeleton, involvement of two or more 
lymph nodes, metastasis in one or more lymph 
nodes that is larger than 3 cm, or distant metastasis 
[94]. The regional lymph nodes, lung, and liver are 
the most common sites of metastasis [7].
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TREATMENT OPTIONS
The goals of treatment of nonmelanoma are cure, 
preservation of function, and cosmesis. Several 
treatment options are available, but surgery is the 
primary treatment modality, as it is the most effec-
tive and efficient way to achieve cure [84]. Among 
the surgical treatments are electrodessiccation 
and curettage, traditional surgical excision, and 
Mohs micrographic surgery; superficial therapies 

include cryotherapy, topical treatment with 5-fluo-
rouracil or imiquimod, and photodynamic therapy 
(Table 6) [7; 9; 32; 75; 76; 92; 95; 96; 97; 98; 99]. 
Radiation therapy remains an adjunctive option or 
primary therapy, but it is associated with possible 
cosmetic damage and long-term sequelae, includ-
ing secondary malignancies, non-healing ulcers 
(in up to 25% of lesions), decreased sensation, 
cataracts, and soft tissue, cartilage, bone, or brain 
necrosis [84].

TREATMENT OPTIONS FOR BASAL CELL AND SQUAMOUS CELL CARCINOMAS

Treatment Option Type of Tumors Comments 5-Year Cure Rate 

Electrodesiccation  
and curettage

Low-risk tumors A commonly used technique >92%

Surgical excision High-risk basal cell carcinoma, 
standard treatment for squamous 
cell carcinoma

A commonly used technique;  
offers good histologic control

>90%

Mohs micrographic 
surgery

Large, ill-defined tumors, hard-
to-treat locations (head, neck, 
hands, feet), recurrent lesions

Offers best histologic control;  
saves greatest amount of healthy 
tissue; high cost

95% to 99%

Radiation therapy Lesions near eye, nose, ear An option for patients who are  
not good candidates for surgery

>90%

Photodynamic therapy Superficial basal cell carcinoma, 
large, extensive lesions,  
or multiple lesions

Excellent cosmetic outcome,  
with minimal damage to normal 
tissue

Not available

Topical fluorouracil 
(5-FU)

Superficial basal cell carcinoma, 
multiple lesions, difficult 
treatment sites

Nonvisible dermal involvement 
may persist; local skin reaction

Not available

Topical 5%  
imiquimod cream

Superficial basal cell carcinoma Local skin reaction Not available

Cryotherapy Low-risk tumors Specialized equipment and skills; 
long healing time

92.5%

Laser surgery Treatment secondary to failed 
topical medications

Risk of scarring and pigment loss 
greater than with other techniques

Not available

Hedgehog pathway 
inhibitors

Treatment of metastatic or locally 
advanced basal cell carcinoma

New class of treatment; long-term 
efficacy unknown. Should be 
considered in those not responding 
to surgery or radiation.

Not available

 PD-1 inhibitors 
(checkpoint inhibitors)

Treatment of metastatic or locally 
advanced carcinomas

For squamous cell carcinoma, used 
as monotherapy (for cases that 
cannot be cured with surgery or 
radiation) or in combination with 
radiation therapy. 
For basal cell carcinoma, consider 
when hedgehog pathway inhibitors 
ineffective or unavailable.

Not available

Source: [7; 9; 32; 75; 76; 84; 92; 95; 96; 97; 98; 100; 101; 232]  Table 6
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Basal Cell Carcinoma
Although basal cell carcinomas rarely metasta-
size, these lesions should be removed, as they can 
become large, destroying healthy surrounding 
tissue and causing disfigurement. Appropriate 
treatment is essential to minimize the risk of recur-
rence, which is important because recurrent basal 
cell carcinomas are usually more aggressive than 
primary lesions of this type [32; 232].

A systematic review of the literature has shown 
that surgery or radiation therapy is the most effec-
tive treatment for basal cell carcinomas, with 
surgery associated with the lowest rates of failure 
[102; 232]. Guidelines developed by the National 
Comprehensive Cancer Network (NCCN) rec-
ommend electrodessication and curettage for 
low-risk lesions, defined as lesions less than 1.5 
cm in diameter and of less aggressive subtypes, as 
well as lesions in more favorable locations [103]. 
However, the technique cannot be used in a hair-
bearing area, as tumor that extends into follicular 
structures may not be adequately removed [103]. 
Traditional surgical excision, superficial therapies 
(where radiation and surgery are contraindicated), 
and radiation therapy (typically reserved for those 
older than 60 years of age) are other options [103].

The American Academy of Dermatology 
recommends standard excision with a 
4-mm margin of uninvolved skin around 
the tumor and/or biopsy site to a depth of 
the mid-subcutaneous adipose tissue with 
histologic margin assessment for low-

risk primary basal cell carcinoma. For high-risk basal 
cell carcinoma, the recommended approach is Mohs 
microsurgery.

(https://www.jaad.org/article/S0190-9622(17)32529-X/
fulltext. Last accessed February 14, 2022.)

Strength of Recommendation/Level of Evidence: 
A1 (Recommendation based on consistent and good-
quality patient-oriented evidence measuring outcomes 
that matter to patients: morbidity, mortality, symptom 
improvement, cost reduction, and quality of life)

Surgical excision is the recommended treatment 
for high-risk basal cell carcinomas, and Mohs 
micrographic surgery and radiation therapy are 
other options [103]. In all cases of surgical excision, 
the margins should be evaluated postoperatively; 
Mohs micrographic surgery or repeat excision 
should be done if the margins are positive. Mohs 
surgery is also the treatment of choice for most 
morpheaform (sclerosing) basal cell carcinomas, 
as well as for recurrent lesions, tumors in high-risk 
locations, lesions that are large and ill-defined, or 
in instances when maximal tissue conservation is 
critical [9; 75; 76].

The high cost of Mohs micrographic surgery has 
raised concern about whether the cost is warranted. 
A review of the literature involving comparisons of 
Mohs surgery and surgical excision demonstrated 
that Mohs surgery was associated with the highest 
initial cure rates and the lowest recurrence rates 
[104]. In addition, Mohs surgery was found to be 
cost-effective, primarily because traditional surgi-
cal excision was associated with higher costs for 
frozen sections, ambulatory facility costs, and the 
cost of repeat excision [104].

Although a surgical approach is used most often for 
basal cell carcinomas, radiation therapy can also 
be effective. This modality is helpful for patients 
who are not considered to be good candidates for 
surgery, and it is useful for lesions near the eye, 
nose, or ear. However, long-term cosmesis is less 
favorable. Radiation therapy can also be used as an 
adjunct to surgery for high-risk tumors. Due to the 
long-term risks associated with exposure to radia-
tion, this approach should be avoided in patients 
younger than 60 years of age [75]. Radiation is also 
contraindicated in patients with genetic predispo-
sition to skin cancer and should likely be avoided 
in patients with connective tissue diseases [103].

A 2006 National Institutes of Health Consensus 
Statement indicated that photodynamic therapy 
with 5-aminolevulinic acid (ALA) is a safe and 
effective method for treating superficial basal cell 
carcinoma [98]. The following year, the Inter-
national Society for Photodynamic Therapy in 
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Dermatology published evidence-based recommen-
dations on the use of photodynamic therapy with 
ALA or methyl aminolevulinate (MAL) [99]. The 
authors of these recommendations concluded that 
photodynamic therapy was effective and reliable 
for superficial basal cell carcinoma, offering excel-
lent cosmetic outcomes, and was beneficial for the 
treatment of large, extensive, and multiple lesions 
[99]. In addition, five-year follow-up demonstrated 
long-term efficacy of photodynamic therapy with 
MAL for the treatment of superficial or nodular 
basal cell carcinoma [99]. A synthesis of inter-
national guidelines for the use of photodynamic 
therapy published in 2019 also supported the use 
for superficial and certain thin nodular basal cell 
carcinomas [233].

Treatment with topical 5-fluorouracil can be used 
for superficial basal cell carcinomas, and intral-
esional chemotherapy (5-fluorouracil and inter-
feron) has been found to be effective for patients 
with numerous lesions [9; 76]. Topical treatment 
with an immunomodulator has shown encouraging 
results for the treatment of superficial and nodular 
basal cell carcinomas.

Cryotherapy with liquid nitrogen or nitrous oxide 
can be used for low-risk tumors, but the approach 
calls for specialized equipment and skills, and sev-
eral weeks may be needed for complete healing 
[9; 75]. The long-term efficacy of laser surgery for 
the treatment of infiltrative or recurrent lesions 
is not known. Although this modality has some 
advantages, its use is limited by safety hazards and 
inconvenience [75].

Due to advances in the understanding of patho-
genesis of basal cell carcinoma, a newer class of 
drugs—hedgehog pathway inhibitors—was first 
approved by the FDA in 2012 for the treatment of 
metastatic or locally advanced basal cell carcinoma 
[103; 154; 234]. Hedgehog pathway inhibitors work 
by selectively blocking Smoothened (Smo), a key 
transmembrane protein involved in hedgehog 

signal transduction of cancerous epithelial cells 
[101; 154]. The 2022 NCCN practice guidelines 
recommend consideration of a hedgehog pathway 
inhibitor in patients who have exhausted other 
surgical and radiation treatment options. It has also 
been found that this class of drugs may be effective 
in the treatment of cutaneous squamous cell cancer 
of the head and neck, although this use is off-label 
[103; 154; 234]. More studies are needed to deter-
mine the efficacy and long-term outcomes of this 
novel treatment modality; however, in one trial, 
65% of patients with locally advanced disease and 
previously treated with standard therapies showed 
significant improvement while 11% significantly 
worsened.

Squamous Cell Carcinoma
As with basal cell carcinomas, treatment of 
squamous cell carcinoma depends on a variety of 
factors, including tumor characteristics (i.e., size, 
location, and degree of histologic differentiation) 
and patient characteristics (e.g., age, physical 
condition). In general, curettage and electrodes-
sication is recommended for localized, low-risk 
lesions, with surgical excision and radiation 
therapy as additional options. Localized, high-risk 
lesions (larger than 2 cm in diameter on the trunk 
or extremities or larger than 1 cm on the face or 
neck) should be treated with surgical excision or 
Mohs micrographic surgery [84]. Mohs micro-
graphic surgery is preferred when the amount of 
tissue removed must be kept to a minimum for 
cosmetic reasons or to maximize function [7]. The 
NCCN recommends 4- to 6-mm clinical margins 
when excising squamous cell carcinomas [84]. The 
risks of radiotherapy may outweigh the benefits, 
particularly for younger patients. It should noted 
that the use of radiation alone for nodal metasta-
sis is not recommended, due to poor control and 
survival, and clinical trial data regarding the use 
of adjunctive radiation therapy for regional disease 
are inconclusive [84].
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As with basal cell carcinomas, radiation therapy 
may be used for patients who are not surgical 
candidates, when it is critical to preserve function 
or cosmesis, or as an adjunct to surgery for high-
risk tumors, and should not be routinely used for 
patients younger than 60 years of age [84].

Although photodynamic therapy has been effec-
tive for superficial squamous cell carcinoma in 
some small studies, the recurrence rate has been as 
high as 69% (mean: 24%), and complete response 
rates to treatment are estimated to be between 
48% to 89% [84; 105; 106]. Thus, photodynamic 
therapy was not recommended for the treatment 
of squamous cell carcinoma in the International 
Society for Photodynamic Therapy in Dermatology 
guidelines [99].

Superficial therapies may yield lower cure rates 
than surgery and, as such, should be used only for 
shallow squamous cell cancers or for individuals 
in whom surgery or radiation is contraindicated 
or impractical [84].

Cryotherapy is the most common approach for 
actinic keratosis [84]. Other treatment options 
for these premalignant lesions are photodynamic 
therapy and topical treatment with 5-fluorouracil 
or imiquimod [84; 92; 98].

Palpable regional lymph nodes should be surgically 
evaluated, and lymph node dissection should be 
done when the findings are positive on evalua-
tion of samples from open biopsy or fine-needle 
aspiration [84]. Radiation therapy should be used 
for individuals who have palpable lymph nodes 
in the head and neck region. For individuals with 
palpable nodes in the trunk or extremities, radia-
tion therapy should be considered after node dis-
section [84].

PROGNOSIS AND FOLLOW-UP
As noted, appropriate treatment of basal cell 
and squamous cell carcinomas can lead to high 
cure rates. However, a second nonmelanoma 
will develop in approximately 60% of individu-
als within 10 years after treatment of a first skin 
cancer, and the risk for cutaneous melanoma is 
also increased [107; 108; 109]. An estimated 30% 
to 50% of patients will develop a recurrent cuta-
neous squamous cell carcinoma within five years 
after treatment (70% to 80% of these recurrences 
develop within two years) [84; 110]. A primary 
risk factor for recurrence of either basal cell or 
squamous cell carcinomas is size, in accordance to 
location, as follows [84; 103]:

• 20 mm or more: Trunk, extremities
• 10 mm or more: Cheeks, forehead,  

scalp, neck
• Any, not dependent on size:  

So-called mask areas of the face

Poorly defined borders, immunosuppression, and 
site of previous radiation therapy are other risk fac-
tors for recurrence of both types of nonmelanomas; 
site of chronic inflammatory process, neurologic 
symptoms, rapid tumor growth, moderate or poor 
differentiation, and thickness increase the risk of 
recurrent squamous cell carcinomas [84].

The NCCN recommends a history and physical 
examination, including a complete skin examina-
tion, every 6 to 12 months for 2 years after treat-
ment and then, if appropriate, a reduced follow-up 
schedule for basal cell carcinoma; follow-up after 
treatment for squamous cell carcinoma is based on 
the extent of disease (Table 7) [84; 103]. Follow-up 
for all patients should include extensive educa-
tion on sun protection and self-examination [84; 
103]. 
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MELANOMA

RISK FACTORS
The factors associated with an increased risk of 
melanoma, in decreasing order of importance, 
include [100; 235]:

• A persistently changed or changing mole
• Adulthood (compared with childhood)
• Irregular varieties of pigmented lesions, 

including dysplastic nevi and lentigo  
maligna

• A congenital mole
• White race
• A personal or family history of melanoma
• Immunosuppression
• Sun sensitivity
• Excessive sun exposure

A review of data on nearly 363,000 individuals who 
were screened for melanoma demonstrated five fac-
tors that independently increased the likelihood of 
melanoma: history of previous melanoma, age older 
than 50 years, lack of a regular dermatologist, pres-
ence of a changing mole, and male sex [111; 235].

A model has been developed by the National Can-
cer Institute (NCI) to calculate the absolute risk 
of melanoma based on risk factors that are easily 
determined during a routine history and physical 
examination. The model is available online at 
https://mrisktool.cancer.gov.

DEVELOPMENT OF MELANOMA
Melanomas originate from melanocytes, epidermal 
dendritic cells that synthesize melanin. Undetected 
primary melanomas undergo two growth phases: 
the radial growth phase and the vertical growth 
phase. In the first phase, the tumor cells are con-
fined to the epidermis or are locally invasive with-
out evidence of potential for growth or metastasis. 
In the latter stage, melanoma cells expand into the 
dermis and subcutaneous tissue and are at risk for 
systemic metastasis [112].

Research has shown that melanomas develop at 
different anatomic sites through divergent path-
ways [113; 114]. For example, the number of moles 
has been most strongly associated with melanoma 
of the trunk, whereas severe, painful sunburn 
(intense, episodic exposure) has been most strongly 
related to melanoma on an upper extremity [113]. 

NATIONAL COMPREHENSIVE CANCER NETWORK RECOMMENDATIONS  
FOR FOLLOW-UP AFTER TREATMENT OF NONMELANOMAS

Disease Follow-Up Frequency

Basal cell carcinoma History and physical examination, with complete skin 
examination
Education on sun protection and self-examination

Every 6 to 12 months for 2 years, 
then assess risk and adjust follow-up 
frequency thereafter

Squamous cell 
carcinoma, localized

History and physical examination, with complete skin 
examination and evaluation of regional lymph nodes
Education on sun protection and self-examination of skin

Every 3 to 12 months for 2 years,  
then every 6 to 12 months for 3  
years, and annually thereafter 

Squamous cell 
carcinoma, regional

History and physical examination, with complete skin 
examination and evaluation of regional lymph nodes
Education on sun protection and self-examination of  
skin and lymph nodes

Every 1 to 3 months for 1 year,  
then every 2 to 4 months for 1  
year, then every 4 to 6 months for  
3 years, and every 6 to 12 months 
annually thereafter

Source: [84; 103]  Table 7
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The molecular basis of melanoma continues to 
be explored, and mutations in several oncogenes 
have been linked to melanoma. Many researchers 
believe that the development of melanoma is a 
complex interaction among genetic, environmen-
tal, and possibly other factors [115; 235].

Several studies have been conducted on the rela-
tionship between atypical moles (dysplastic nevi) 
and the risk of melanoma. Most people have several 
moles (10 to 40), but melanoma is less likely to 
arise from these typical moles than from dysplastic 
nevi [116]. Approximately 10% of people have 
at least one dysplastic nevus, which is generally 
larger than a typical mole and has irregular or 
indistinct borders [116]. The development of dys-
plastic nevi tends to occur in families, and often, 
several members of a family have a large number of 
dysplastic nevi; the risk of melanoma is higher for 
these individuals than for the general population. 
Researchers have found that the occurrence of 
melanoma is 10 times greater for individuals with 
five or more dysplastic nevi compared to those 
without, and the risk of melanoma increases as the 
number of dysplastic nevi increases [32; 116; 117; 
118]. The lifetime risk of melanoma is more than 
50% for individuals who have both dysplastic nevi 
and a family history of melanoma [9].

Melanomas are categorized into four main his-
tologic subtypes: superficial spreading, nodular, 
lentigo maligna, and acral lentiginous. Superficial 
spreading melanoma is the most common subtype, 
accounting for 70% of all melanomas [7; 32]. 
Nodular melanoma accounts for 10% to 15% of 
all melanomas, lentigo maligna for 4% to 15%, 
and acral lentiginous for 2% to 8% [23; 32; 236]. 
The frequency of these subtypes varies according 
to ethnicity, with superficial spreading melanoma 
occurring most frequently in the White and His-
panic populations, and acral lentiginous melano-
mas appearing more often in Black and Asian/
Pacific Islander populations than in the White 
population [27; 28; 32].

There are also differences in the prevalence of 
these subtypes with respect to the age of the 
patient and the anatomic location of the lesion. 
For superficial spreading melanoma, the mean age 
at the time of diagnosis is 59 years and the most 
common anatomic sites are areas of intermittent 
sun exposure, including the trunk (especially in 
men), the legs (especially in women), and the back 
(in both) [119; 236]. In contrast, lentigo maligna 
occurs most often in individuals who are 70 to 80 
years of age and typically develops in chronically 
sun-damaged areas (e.g., the face, neck, back of 
hands) [32]. Lentigo maligna may be difficult to 
diagnose if it develops in areas of sun-damaged 
skin [120]. Acral lentiginous melanoma appears 
on the palmar and plantar surfaces, the digits, and 
subungual areas [25].

DETECTION AND DIAGNOSIS
Most melanomas are detected by nonphysicians; 
one study found that 72% of melanomas were 
found by the individual or his or her family or 
friend [121]. Although this finding points to 
the importance of self-examination, the role of 
healthcare providers cannot be overstated, as they 
have typically detected thinner melanomas than 
those found by nonphysicians, and this earlier 
detection increases the likelihood of cure [122]. 
For example, in another study, 53% of melanomas 
were self-detected, but the incidental rate of mela-
noma detected by dermatologists was 80% [237]. 
Healthcare providers can also detect melanomas 
in anatomic areas that are outside an individual’s 
view [122].

The history, physical examination, and biopsy are 
integral to diagnosing melanoma. Evaluating the 
clinical and pathologic features to determine the 
stage of disease is essential for selecting appropri-
ate treatment.
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CLINICAL FEATURES OF MELANOMAS

Type of 
Melanoma 

Surface Color Border Common 
Anatomic Sites 

Similar in 
Appearance 

Premalignant 
Lesions 

Superficial 
spreading 

Flat or  
slightly raised

Dark with 
variegated 
colors. 
Variation 
in pigment 
pattern, color 
(occasionally 
amelanotic).

Irregular, 
sometimes 
notched

Back (men); 
back and lower 
legs (women)

— Dysplastic nevi 
(papular lesions,  
up to 6 mm or 
larger; cobblestone 
surface with 
variable mixture of 
tan, brown, and red 
or pink coloration; 
characteristically 
hazy and indistinct 
borders)

Nodular Dome-
shaped or 
pedunculated

Black, brown, 
blue, gray, tan, 
red. Variation 
in pigment 
pattern, color 
(occasionally 
amelanotic).

Smooth or 
regular

Back (men); 
back and lower 
legs (women)

Blood blisters, 
hemangiomas, 
nevi, or polyps

Lentigo 
maligna 

Flat, focal 
papular or 
nodular areas

Dark brown, 
reddish-brown, 
blue-black. 
Variation 
in pigment 
pattern, color 
(occasionally 
amelanotic).

Scalloped  
and  
convoluted

Sun-damaged, 
sun-exposed 
sites (face, 
neck, back  
of hands)

—

Acral 
lentiginous 

Flat or  
nodular

Brown, black, 
multicolored. 
Variation 
in pigment 
pattern, color 
(occasionally 
amelanotic).

Irregular, 
sometimes 
notched

Palms, soles, 
nail beds, 
mucous 
membranes

—

Source: [7; 9; 32; 33; 76]  Table 8

Clinical Features
As with squamous cell carcinomas, the clinical 
features of melanomas vary according to subtype 
(Table 8) [7; 9; 32; 33; 76]. Detection and diagnosis 
rely on careful evaluation of the appearance and 
anatomic site of the lesion and signs and symptoms 
of metastasis.

Appearance
With melanomas, the most important feature is 
a change in appearance over time. As the lesion 
develops by penetrating deeper into the skin, the 

borders become irregular and may be notched 
(Image 5). The color and pigment pattern vary. 
Occasionally, melanomas are amelanotic and may 
be lighter than the surrounding skin or may be red. 
An increase in size or a change in color is noted by 
the patient in approximately 70% of early lesions 
[123]. Subungual melanomas are usually charac-
terized by a pigmented band on the nail (typically 
more than 3 mm wide), variable pigment, a rapid 
increase in size, and the presence of a solitary lesion 
[27]. Bleeding, ulceration, and pain may be present 
in advanced disease.
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Superficial spreading melanoma arising from a dysplastic nevus. 
The 4-by-8-mm, pink-tan lesion with irregular borders at  
the upper left (arrow) is a dysplastic nevus. Arising from it  
is an invasive malignant melanoma, with its characteristic  
blue-black color, notched border, and distorted surface.  
The gray area at the lower left represents tumor regression.

Source: National Cancer Institute Image 5

As with nonmelanomas, detection focuses on 
distinguishing melanoma from nonmelanoma. 
In 1985, the ABCD rule was developed to help 
physicians distinguish melanomas from benign 
lesions (Table 9) [124]. According to this system, 
A represents asymmetry; B, border irregularity; 
C, color; and D, diameter (Image 6, Image 7,  
Image 8, and Image 9). “E” (evolving) was added 
to the rule to recognize the importance of changes 
in the size, shape, surface, shades of color, or symp-
toms (e.g., itching, tenderness), and it is considered 
the most important factor in diagnosing melanoma 
[125]. This system has a sensitivity of about 65% 
to 80%, primarily because some melanomas may 
be smaller than 6 mm, some may have a regular 
shape, and some may lack color variation [126].

Dysplastic nevi, common precursors to melanoma, 
appear as macular or papular lesions, and they may 
be present in great numbers. They may be as large 
as 6 mm and have a cobblestone surface with hazy 
or indistinct borders (Image 10). The pigment pat-
tern is highly varied; colors can include a mixture 
of tan, brown, and red or pink.

Anatomic Sites
In general, melanomas primarily occur in sun-
exposed areas in White and Hispanic individuals 
and in sun-protected areas in Black, American 
Indian/Alaska Native, and Asian/Pacific Islander 
populations [2; 27; 28; 127]. Specific anatomic sites 
vary among racial/ethnic groups. Among White 
and Hispanic individuals, the head, neck, and 
trunk are the most common sites for melanoma in 
men, and the lower part of the leg (knee to ankle) 
and the head and neck are the most common sites 
for women [113]. The trunk is the primary site for 
American Indian/Alaska Native individuals; the 
lower extremity is a common site for Hispanic, 
Black, and Asian/Pacific Islander individuals [2; 
127]. The foot is a common site for Black and 
Asian/Pacific Islander individuals, and mucosal and 
subungual sites are also common in these popula-
tions [2; 127; 128; 129]. Uveal melanomas are rare 
but are the most common intraocular malignant 
lesions in adults [130].

Signs and Symptoms of Metastasis
Information from the history and physical exami-
nation can help in determining whether the mela-
noma has metastasized. Signs and symptoms such 
as general malaise, weight loss, headaches, visual 
difficulty, or bone pain are indicative of metastasis. 
If metastasis is suspected, imaging of the liver, lung, 
bone, and brain should be done, as these are the 
most common sites of metastasis [94].
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ABCDE RULE FOR DISTINGUISHING BENIGN TUMORS FROM MELANOMAS

Criteria Benign Tumors Melanoma 

A: Asymmetry Symmetric Asymmetric

B: Border Clear-cut, distinct border Irregular border

C: Color Uniform light or dark pigment Pigment variegation

D: Diameter <6 mm (usually) ≥6 mm

E: Evolving No change over time Change in size, shape, surface, shades of color, or symptoms

Source: [124; 125]  Table 9

A melanoma with a border that is uneven, ragged, or notched.

Source: Skin Cancer Foundation Image 7

Border

A melanoma with coloring of different shades of brown,  
black, or tan.

Source: Skin Cancer Foundation Image 8

Color

A melanoma that is irregular in shape.

Source: National Cancer Institute Image 6

Asymmetry

A melanoma with a diameter that is greater than 6 mm.

Source: Skin Cancer Foundation Image 9

Diameter
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BIOPSY
When melanoma is suspected, full-thickness exci-
sion should be done when possible [25; 76]. An 
excisional biopsy allows for the determination 
of the thickness of the melanoma, an important 
clinical and prognostic factor [131; 132].

A full-thickness incisional biopsy or punch biopsy 
can be done on very large lesions or lesions in such 
anatomic areas as the palm or sole, a digit, the face, 
or an ear; in these cases, the biopsy should be done 
through the clinically thickest portion of the lesion 
[132]. A shave biopsy should be done only when 
the suspicion of melanoma is low, as this type of 
biopsy may compromise pathologic assessment 
[132]. All biopsy specimens should be evaluated 
by a pathologist experienced in pigmented lesions 
[132].

STAGING
As with nonmelanomas, melanoma is staged 
according to the AJCC TNM classification  
(Table 10) [94]. Two primary factors considered 
in staging the melanoma are thickness (Breslow 
thickness) and ulceration [94]. In 2017, the AJCC 
TNM classification was updated and the require-
ment of mitotic rate for defining T1 tumors was 

removed, the Breslow stratification was lowered to 
0.8 mm, and new staging subdivisions were added 
[94; 231].

Tumor thickness is the most important prognostic 
factor for early stage melanoma, with highly sig-
nificant decreases in 5-year and 10-year survival 
as thickness increases [32; 94; 133]. Ulceration is 
the next most important prognostic factor. The 
Clark level of invasion is no longer used in staging 
melanoma; this factor had been used in staging 
melanomas since 1969, but other factors have now 
been found to be more strongly correlated with 
survival rates [94].

Staging of regional lymph nodes is determined pri-
marily by the number of involved nodes and tumor 
burden (micrometastasis or macrometastasis). 
Overall, the disease status of the lymph nodes is 
the most important prognostic factor for melanoma 
[94; 135]. The M classification is defined by the site 
of metastasis and the serum lactate dehydrogenase 
(LDH) level [94]. Although it is uncommon to 
include a laboratory value in a staging system, the 
serum LDH level has been found to be a highly 
significant predictor of outcome for patients who 
have advanced stage disease [94].

After the TNM factors have been determined, 
a melanoma is assigned a stage based on defined 
groupings, from stage 0 (melanoma in situ) to stage 
IV (distant metastasis) [94]. Stage I melanoma is 
localized (no involved lymph nodes) and is sub-
categorized as stage IA (0.8 mm thick or less with 
or without ulceration (T1a) or 0.8–1.0 mm with 
or without ulceration (T1b) or stage IB (1.0–2.0 
mm thick without ulceration).

Stage II melanoma is also localized; stage IIA 
lesions are 1–2.0 mm thick with ulceration or 
2.0–4.0 mm thick with no ulceration; stage IIB 
lesions are 2.0 –4.0 mm thick with ulceration 
or more than 4.0 mm thick with no ulceration; 
stage IIC lesions are more than 4.0 mm thick with 
ulceration [94].

The periphery of this dysplastic nevus is macular, irregular, 
indistinct, and slightly pink.

Source: National Cancer Institute Image 10
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AMERICAN JOINT COMMISSION ON CANCER TNM CLASSIFICATION FOR MELANOMA

Tumor (T)

Tis Melanoma in situ

T1 ≤1.0 mm Unknown or unspecified 
a: without ulceration <0.8 mm
b: with ulceration <0.8 mm OR 0.8–1.0 mm with or without ulceration

T2 1.0–2.0 mm Unknown or unspecified  
a: without ulceration
b: with ulceration

T3 2.0–4.0 mm Unknown or unspecified  
a: without ulceration
b: with ulceration

T4 >4.0 mm Unknown or unspecified  
a: without ulceration
b: with ulceration

Regional Lymph Nodes (N)

N0 No regional metastases detected

N1 1 lymph node a: clinically occult (i.e., detected by SLN biopsy)
b: clinically detected 
c: in-transit metastasis/satellite(s) without regional lymph node disease

N2 2 or 3 lymph nodes a: clinically occult
b: at least one clinically detected 
c: in-transit metastasis/satellite(s) with one lymph node clinically  
occult or clinically detected

N3 4 or more metastatic lymph 
nodes, matted lymph nodes,  
or combinations of in-transit 
metastasis/satellite(s) and  
metastatic lymph nodes

a: clinically occult
b: at least one clinically detected or presence of any matted nodes 
c: in-transit metastasis/satellite(s) with two or more clinically occult  
or clinically detected and/or presence of any matted nodes

Metastasis (M)

M0 No detectable evidence  
of distant metastasis

Normal LDH

M1a Distant skin, subcutaneous,  
or lymph node metastasis

Not recorded or unspecified 
(0): Normal LDH 
(1): Elevated LDH

M1b Lung metastasis with or  
without M1a sites of disease

Not recorded or unspecified 
(0): Normal LDH 
(1): Elevated LDH

M1c Distant metastasis to non-CNS 
visceral sites with or without  
M1a or M1b sites of disease

Not recorded or unspecified 
(0): Normal LDH 
(1): Elevated LDH

M1d Distant metastasis to CNS with 
or without M1a, M1b, or M1c 
sites of disease

Not recorded or unspecified 
(0): Normal LDH 
(1): Elevated LDH

CNS = central nervous system; LDH = serum lactate dehydrogenase; SLN = sentinel node biopsy.

Source: [94]  Table 10
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Regional lymph nodes are involved with stage III 
melanoma. When lymph nodes are evaluated clini-
cally only, there are no subclassifications of stage III 
disease. However, when lymph nodes are evaluated 
pathologically, this stage is subclassified into [94]:

• Stage IIIA: T1a/b–T2a with one to three 
clinically occult nodes

• Stage IIIB:
– T1a/b–T2a with one to three nodes  

clinically detected or one node with 
in-transit metastasis/satellite(s) without 
regional lymph node disease; or

– T2b–T3a with clinically occult or  
clinically detected in one to three  
nodes or one node with in-transit  
metastasis/satellite(s) without regional 
lymph node disease

• Stage IIIC:
– T1a–T3a with at least one lymph node 

clinically occult or clinically detected  
or in-transit metastasis/satellite(s)  
and/or presence of any matted nodes  
in two or more nodes, or

– T3b/T4a with any lymph node  
involvement, or

– T4b with one to three lymph nodes  
clinically occult or clinically detected, 
with or without in-transit metastasis/
satellite(s), or

– T0 with at least two nodes involved  
and one node clinically detected or at 
least one node with in-transit metastasis/
satellite(s) with clinically or occult or 
clinically detected  

Sentinel lymph node biopsy is considered by many 
to be a standard-of-care procedure for obtaining 
information on involvement of lymph nodes for 
staging melanoma, although fine-needle aspira-
tion or core biopsy is also used [136; 137]. The 
AJCC Cancer Staging Manual notes that if either 
of these methods are performed in the absence of 
complete nodal dissection, the N category of the 

TNM classification should be noted with a suffix of 
(sn) for sentinel node biopsy or (fn) for fine-needle 
aspiration or core biopsy [94].

Approximately 84% of individuals with melanoma 
have localized disease at the time of diagnosis [132]. 
Regional disease is present at the time of diagnosis 
in approximately 9% of individuals and distant 
metastasis in approximately 4% [132]. However, 
these rates vary significantly across racial/ethnic 
populations, with much higher rates of more 
advanced disease among minority populations and 
lower five-year survival rates [1; 47; 204]. In a study 
of 1,690 melanoma cases in Miami-Dade County 
(Florida), melanoma was diagnosed at later stages 
in Black and Hispanic populations than in White 
populations. Regional disease was evident at the 
time of diagnosis in 21% of Black individuals, com-
pared with 11% of Hispanic individuals and 7% 
of White individuals; the corresponding rates for 
distant disease were 31%, 16%, and 9% [24]. Other 
studies have confirmed these disparities [127; 204]. 
In addition, the rate of thinner melanomas was 
reported to be lower among Asian/Pacific Islander 
individuals than among White individuals (49% 
vs. 66%) [127].

TREATMENT OPTIONS
The goal of treatment of newly diagnosed mela-
noma is to remove all malignant tissue and to mini-
mize the risk of local recurrence. Melanomas in 
children should be treated as aggressively as those 
in adults [138]. Surgical excision should be done 
for all local and regional disease, with adequate 
clinical margins. A systematic review published in 
2016 indicated that for melanomas less than 2 mm, 
a 1-cm margin appears to be wide enough, and for 
melanomas greater than 2 mm, a 2-cm margin is 
recommended [238]. However, there is still much 
debate and insufficient evidence on the optimal 
excision margins for melanoma. It is unclear if 
a margin wider than 2 cm would result in better 
outcomes [139; 238]. In its guidelines for care of 
primary cutaneous melanoma, the American Acad-
emy of Dermatology and the NCCN recommend 
margins according to the thickness of the lesion 
(Table 11) [93; 132].
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Historically, the literature has shown no benefit 
to adjuvant therapy for stage II or III melanoma, 
but this has changed due to new clinical trial data 
[140]. In 2021, the FDA approved pembrolizumab 
for adjuvant treatment of Stage IIB or IIC (i.e., 
high-risk) melanoma following the completion 
of a phase III clinical trial to assess the safety and 
efficacy in preventing disease recurrence in adults 
and adolescents [244]. The NCCN advises that 
adjuvant treatment with pembrolizumab for Stage 
IIB and IIC melanomas can actively reduce relapse 
events, even though the effect on overall survival 
is currently unknown; the clinical trial cited in 
the FDA approval will run until 2033 to help 
determine this [132; 245]. Accurate pathologic 
staging is critical to guide decision-making, and the 
benefits of pembrolizumab adjuvant therapy should 
be discussed with patients and weighed against the 
potential for significant systemic toxicity (e.g., 
thyroid, kidney, liver). 

Interferon alfa-2b has provided some benefit for 
patients with stage III disease, including signifi-
cant improvement in recurrence-and disease-free 
survival and in overall survival, although results 
of a 20-year study published in 2016 show no 
improvement or benefit in patients with minimal 
stage III melanoma, defined as melanoma in only 
one lymph node [141; 142; 143; 239]. Interferon 
is associated with severe toxicity in almost half 
of patients treated with the high-dose protocol 
approved by the FDA. Factors to consider are 

the goal of treatment, the quality of life, and the 
cost [144; 145]. Studies are focusing on ways to 
optimize immunotherapy and on gaining a better 
understanding of melanoma biology and tumor 
immunology [141; 146; 147; 239].

Hyperthermic isolated limb perfusion is an option 
for patients with stage III unresectable in-transit 
metastasis [132]. This approach involves melpha-
lan and tumor necrosis factor (TNF), and some 
studies have indicated a high response rate; how-
ever, the NCCN notes that TNF-alpha is currently 
unavailable in the United States [148]. Locore-
gional radiation therapy is another option for 
stages IB and higher; enrollment in a clinical trial 
of neoadjuvant therapy should also be considered 
for stages II and higher [132]. The NCCN recom-
mends nivolumab for stage IIIB/C patients only.

Metastatic melanoma (stage IV) can be cured in 
certain patients depending primarily on the site(s) 
of metastases [132] The prognosis for patients with 
distant disease has significantly improved due to 
the development of effective systemic therapies 
[132]. If disease is limited (resectable), surgical 
resection is the preferred option, and nivolumab, 
pembrolizumab, or high-dose ipilimumab may be 
used after excision [132]. Immunotherapy with 
either interferon alfa-2b or interleukin-2 (IL-2) 
has led to response rates of 10% to 20% in appro-
priately selected patients, and complete responses 
achieved with immunotherapy seem to be more 
durable than those obtained with chemotherapy 
[148]. However, the toxicity associated with immu-
notherapy can be severe. Cytotoxic therapy may be 
considered on a case-by-case basis but is typically 
not preferred [132].

The NCCN recommendations for first-line 
treatment of metastatic melanoma or unrescect-
able disease include checkpoint immunotherapy 
(anti-PD-1 monotherapy with pembrolizumab 
or nivolumab or nivolumab/ipilimumab); for 
BRAF-mutated disease, the recommendation is 
for BRAF-targeted therapy (BRAF/MEK inhibitor 
combination therapy with dabrafenib/trametinib, 

RECOMMENDATIONS FOR SURGICAL 
MARGINS WITH EXCISION OF MELANOMA

Thickness of Lesion Margin 

Melanoma in situ 0.5–1.0 cm

≤1 mm 1 cm

>1–2 mm 1–2 cm

>2.0 –4 mm 2 cm

>4 mm 2 cm

Source: [132]  Table 11
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vemurafenib/cobimetinib, or encorafenib/bin-
imetinib) [132]. Other first-line recommendations 
include pembrolizumab/low-dose ipilimumab and, 
for BRAF-mutated disease, combination targeted 
therapy (vemurafenib/cobimetinib) plus immuno-
therapy (atezolizumab). Enrollment in a clinical 
trial should be discussed with patients with stage 
IV melanoma [132]. Systemic chemotherapy is 
preferred for disseminated (unresectable) disease. 
Palliative resection or radiation therapy should be 
considered for individuals with brain metastases 
[132]. Systemic therapy is also an option for these 
individuals [132].

Since 2011, the FDA has approved several new 
treatment options for melanoma, including ipi-
limumab, a chemotherapeutic agent for adjuvant 
treatment of stage III melanoma and the treatment 
of nonresectable or metastatic melanoma [152]. In 
clinical trials, ipilimumab improved survival rates 
in patients with advanced disease compared to 
the use of tumor vaccine [152; 153]. It is the first 
in the monoclonal antibody group of medications 
to target an antigen (CTLA-4) on the surface of 
T cells. The approved dosage for unresectable or 
metastatic melanoma is 3 mg/kg administered 
intravenously every three weeks for four doses 
[154]. The most common side effects are fatigue, 
diarrhea, pruritus, and rash. The NCCN no longer 
recommends ipilimumab monotherapy for stage 
III patients because combination nivolumab/ipi-
limumab has been shown to improve outcomes in 
comparison [132]. Patients with stage IV disease 
with previous exposure to anti-PD-1 agents may 
benefit from ipilimumab monotherapy.

Vemurafenib is a BRAF kinase inhibitor and is 
approved for the treatment of advanced mela-
noma in patients with the BRAFV600E mutation, 
as detected by an FDA-approved test [155]. A 
clinical trial involving 675 patients with previously 
untreated, metastatic melanoma with this muta-
tion found that overall survival was significantly 

better with vemurafenib (84%) than with dacar-
bazine (64%) [156]. Compared with dacarbazine, 
vemurafenib was associated with a 74% reduction 
in the risk of either death or disease progression. 
The recommended dose is 960 mg twice daily 
orally, until disease progression or unacceptable 
toxicity [154]. In cases of intolerable toxicity, the 
treatment should be interrupted and then restarted 
at a lesser dose (not less than 480 mg twice daily). 
In 2015, cobimetinib was approved for use in 
combination with vemurafenib in patients with 
BRAF-mutated metastatic or unresectable mela-
noma [247]. In 2020, the FDA approved a new 
combination therapy for unresectable or metastatic 
BRAF-mutated melanomas, vemurafenib/cobi-
metinib plus atezolizumab [243]. Atezolizumab is 
an IV infusion given every two weeks, until disease 
progression or unacceptable toxicity and is associ-
ated with greater progression-free survival [154].

In 2013 and 2014, three additional drugs (dab-
rafenib, trametinib, and pembrolizumab) were 
approved for the treatment of patients with 
advanced or unresectable melanoma who are not 
responding to other medications [157]. These 
agents have different mechanisms of action and 
therefore present new options for patients with 
refractory melanoma. Pembrolizumab, the first 
anti-PD-1 drug (a monoclonal antibody) approved 
by the FDA, inhibits negative immune regula-
tion [154; 157]. In 2017, nivolumab, also a PD-1 
blocker, gained FDA approval for adjuvant treat-
ment of cutaneous melanoma; nivolumab mono-
therapy was found to be at least as effective as ipi-
limumab monotherapy, with fewer adverse effects 
[132; 246]. In 2018, the FDA approved two new 
combination drugs for the treatment of patients 
with unresectable or metastatic melanoma with a 
BRAFV600E or BRAFV600K mutation as detected by 
an FDA-approved test: trametinib/dabrafenib and 
encorafenib/binimetinib [150; 151]. 
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SENTINEL LYMPH NODE BIOPSY  
AND LYMPH NODE DISSECTION
At one time, lymph node dissection was done rou-
tinely with excision, because of the significant asso-
ciation between the disease status of the nodes and 
survival. However, the rate of metastasis to regional 
nodes is low for early stage melanoma; nodes are 
involved in approximately 1% of melanomas that 
are 0.75 mm or less thick, in approximately 15% 
of melanomas that are 1.0–2.0 mm thick, and in 
approximately 15% to 20% of lesions of so-called 
intermediate thickness (1.2–3.5 mm) [159; 160; 
161]. To avoid the morbidity associated with 
potentially unnecessary lymph node dissection, 
the procedure is no longer done routinely and its 
indications have been debated.

The most definitive trial to date on the role of 
sentinel lymph node biopsy is the Multicenter 
Selective Lymphadenectomy Trial I (MSLT-I), in 
which 1,269 patients with melanomas of interme-
diate thickness were randomly assigned to either 
excision with sentinel node biopsy and lymph node 
dissection if metastasis was found or to excision 
and observation, with dissection done only when 
disease became clinically evident in a node [161]. 
Several important findings of the study have been 
noted [136; 137; 161]:

• Presence of metastases in the sentinel node 
was the most important prognostic factor, 
with a five-year survival rate of 90% for 
patients with no metastasis in the sentinel 
node and 72% for patients with metastasis  
in the sentinel node.

• The five-year survival rate was significantly 
higher for patients who had immediate  
dissection after sentinel node biopsy  
compared with patients who had delayed  
dissection (72% vs. 52%), although five- 
year melanoma-specific survival rates were 
similar (approximately 87%).

• The similarity in the incidence of node 
metastases in patients who had excision  
and observation and the total incidence  
of metastasis detected by sentinel node 
biopsy suggests that micrometastatic  
disease will become clinically detectable 
disease if the node is not removed.

• Sentinel node biopsy detected micro- 
metastases a median of 16 months earlier 
than metastasis can be detected in the  
nodes clinically.

Further research led to the publication of a guide-
line (updated in 2017), jointly developed by the 
American Society of Clinical Oncology (ASCO) 
and the Society of Surgical Oncology (SSO), on 
the use of sentinel lymph node biopsy [162; 163]. 
The following are the guideline recommendations 
[163; 240]:

• Sentinel lymph node biopsy is recommended 
for patients with cutaneous melanomas with 
Breslow thickness of 1–4 mm (intermediate 
thickness) at any anatomic site.

• Sentinel lymph node biopsy may be  
recommended for staging purposes and  
to facilitate regional disease control for 
patients with melanomas that are T4  
or >4 mm in Breslow thickness (thick).

• There is insufficient evidence to support  
routine sentinel lymph node biopsy for 
patients with melanomas that are T1a  
or <0.8 mm (thin, nonulcerated).

• Sentinel lymph node biopsy should be  
considered for patients with melanomas  
who are T1b or 0.8 –1.0 mm in Breslow 
thickness, particularly those with high- 
risk features (e.g., ulceration and/or  
mitotic rate ≥1/mm2).

• Completion of lymph node dissection  
is recommended for all patients with  
a positive sentinel lymph node biopsy.
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Sentinel lymph node biopsy is 
recommended by the American Society 
of Clinical Oncology and the Society 
of Surgical Oncology for patients with 
intermediate thickness cutaneous 
melanomas (Breslow thickness: 1–4 mm) 

of any anatomic site. 

(http://ascopubs.org/doi/10.1200/JCO.2017.75.7724. 
Last accessed February 14, 2022.)

Level of Evidence/Strength of Recommendation: 
Intermediate/moderate

The recommendations in the 2022 version of the 
NCCN guidelines are similar to those in the 2017 
ASCO/SSO guidelines. The NCCN expert panel 
agrees that routine sentinel lymph node biopsy is 
not recommended for thin melanomas (<0.8 mm) 
and notes that a discussion of sentinel lymph node 
biopsy should be considered for melanomas that 
are 0.8–1.0 mm thick [132; 240]. The NCCN 
states that other factors (such as ulceration) should 
be considered when deciding on sentinel lymph 
node biopsy for T1b melanomas; additionally, the 
NCCN cites a mitotic index >2/mm2 (particularly 
with younger age) and lymphovascular invasion 
as other high-risk features [132]. Complete lymph 
node dissection is recommended when the sentinel 
node is positive and also when disease is clinically 
evident in one or more nodes [132]. The NCCN 
advises forgoing sentinel lymph node biopsy, even 
for recommended stages, if the patient is unfit or 
unwilling to act on biopsy results (e.g., additional 
monitoring, further disease treatment).

Despite its value as a staging tool and the available 
guidelines, sentinel lymph node biopsy has been 
underused, especially for patients older than 65 
years of age, minority populations, patients with 
melanomas on the trunk and head and neck, and 
patients in some geographic areas [164; 165]. Even 
when sentinel lymph node biopsy is done, appropri-
ate dissection does not always follow. A 2008 study 
of practice patterns showed that complete dissec-
tion was done in approximately half of patients in 
whom disease was found in the sentinel node [166].

PROGNOSIS AND FOLLOW-UP
The prognosis for melanomas is related to the stage 
of disease at the time of diagnosis, the anatomic 
site, the sex of the patient, and other tumor char-
acteristics. A poorer prognosis has been associated 
with melanomas diagnosed at a later stage; with 
those located on the head, neck, and trunk; and 
for those in men [25]. For metastatic disease, the 
prognosis is better for patients with metastasis to 
soft tissues or lymph nodes than for those with 
metastasis to the brain or liver. The five-year 
survival rate ranges from 99.4% for localized mela-
noma to 29.8% for distant disease (Table 12) [167]. 
As stated, survival rates are lower for racial/ethnic 
minority populations [27; 47; 127].

Follow-up, including the search for second primary 
melanomas, is crucial after treatment for mela-
noma, and the intervals depend on several factors, 
including thickness of the lesion and patient risk 
factors. The American Academy of Dermatology 
suggests follow-up one to four times per year for two 
years and one to two times per year thereafter [93]. 
The NCCN offers guidelines for follow-up based on 
stage of disease (Table 13) [132]. Follow-up should 
include emphasis on self-examination of the skin 
and lymph nodes [93; 132]. Family members of 
patients with melanoma should be screened yearly.

SURVIVAL ACCORDING  
TO STAGE OF MELANOMA

SEER Stage Five-Year Survival Rate

Localized 99.4%

Regional 68.0%

Distant 29.8%

All sites combined 93.3%

Source: [167]  Table 12
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SKIN CANCER SCREENING

Skin cancer screening practices vary consider-
ably, and screening rates are generally low, even 
among individuals at high risk for skin cancer. 
The reported rates for full body skin examinations 
done during routine physician care have ranged 
from 15% to 60% [81; 122]. Of 32,000 adults who 
participated in the 2000 or 2005 National Health 
Interview Survey (HINTS) cancer control supple-
ments, 8% said they had had a skin examination 
within the past 12 months, although 70% had 
seen a physician during that time; 15% of the 
respondents reported ever having a skin cancer 
examination [168]. The rate of skin cancer screen-
ing was lower for individuals who had high-risk 
occupations (i.e., increased exposure to UV rays) 
than for individuals who had low-risk occupations 
[168]. An analysis of National Health Interview 
Survey Cancer Control Supplement data from 
2010 showed that screening rates were higher 
among the elderly, the fair-skinned, those report-
ing sunburn(s), and those with a family history of 
skin cancer [169]. Another study found that the 
majority of those who seek screening are women 
[176]. Of the estimated 104.7 million (51.1%) U.S. 
adults with at least one risk factor for developing 
melanoma, only 24% reported at least one total 
body skin examination by a physician [169].

Several issues have been reported to be barriers 
to physician skin examinations [122]. Lack of 
time is the number-one barrier, cited by 42% of 
dermatologists and 70% of primary care providers 
[122]. Involving other practice staff, such as nurse 
practitioners and physician assistants, can help 
ease this burden. Other barriers included poor 
or no training and lack of confidence [122]. In a 
study of medical students, 69% said that there was 
insufficient attention to skin cancer examinations 
in their medical training. Of the respondents, 
23% had never observed a skin cancer examina-
tion and 27% had never been trained to perform 
such an examination [40]. As a result, only 28% 
rated themselves as somewhat or very skilled in 
the procedure. Education to enhance the knowl-
edge and diagnostic skills of medical students as 
well as primary care providers has led to increased 
confidence and diagnostic accuracy [122]. More 
initiatives such as these can help further improve 
early detection.

Another barrier to screening is the lack of scientific 
evidence to support the practice [122]. In general, 
there is insufficient evidence to recommend peri-
odic screening for melanoma in the general adult 
population. This was the conclusion of the U.S. 
Preventive Services Task Force (USPSTF) when it 
updated its statement in 2016 [170; 171]. The Task 
Force noted that there was “fair” evidence that 

NATIONAL COMPREHENSIVE CANCER NETWORK (NCCN)  
RECOMMENDATIONS FOR FOLLOW-UP AFTER TREATMENT FOR MELANOMA

Clinical/Pathologic Stage Follow-Up 

Stage 0 (in situ) Skin examination and surveillance annually for life

Stage IA–IIA History and physical exam (with emphasis on lymph nodes and skin) every 6 to 12 months  
for five years, then annually as clinically indicated. Routine laboratory testing or imaging 
studies to screen for asymptomatic recurrent or metastatic disease is not recommended.

Stage IIB–IV History and physical exam (with emphasis on lymph nodes and skin) every 3 to 6 months for 
two years, then every 3 to 12 months for three years, then annually as clinically indicated. 
Chest x-ray and other imaging studies may be considered to screen for recurrent/metastatic 
disease every 3 to 12 months. Routine laboratory testing or imaging studies to screen for 
asymptomatic recurrent or metastatic disease is not recommended after three to five years.

Source: [132]  Table 13
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screening by clinicians was “moderately accurate” 
in detecting melanoma, but that there was insuffi-
cient evidence to determine that screening reduces 
the morbidity or mortality rates associated with 
skin cancer [170]. Potential harms of detection 
and early treatment were noted to be misdiagno-
sis, overdiagnosis, and harm related to biopsy and 
treatment [170]. This same conclusion has been 
drawn by many other organizations, including the 
American Academy of Family Physicians and the 
NCI [172; 173]. The HINTS study indicates that 
routine screening through total-body skin exam 
for melanomas and nonmelanomas is also not 
recommended, as there is inadequate evidence to 
suggest that population-wide screening would be 
effective [241].

Other professional organizations have set forth rec-
ommendations that primarily target individuals at 
high risk for melanoma. The American Academy of 
Dermatology suggests an annual skin examination 
by a dermatologist, especially for adults who have 
known risk factors, such as a history of substantial 
sun exposure or a family history of skin cancer 
[177]. The Academy also offers the Melanoma/
Skin Cancer Screening Program, which provides 
free skin examinations by volunteer dermatologists 
[177]. The Skin Cancer Foundation also recom-
mends annual screening by a dermatologist [174]. 
The American Cancer Society has set forth defini-
tive screening recommendations: skin examination 
by a physician as part of a cancer check-up every 
three years for individuals 20 to 39 years of age and 
annually beginning at 40 years of age [178]. The 
American Cancer Society, American Academy 
of Dermatology, Skin Cancer Foundation, and 
the NCI recommend that individuals perform 
self-examinations, usually at four-to eight-week 
intervals [172; 174; 177; 178].

Since the USPSTF issued its update, studies have 
shown that both physician examination and self-
examination can lead to earlier detection, when 
cure is more likely. In a study of 126 asymptomatic 
individuals with melanomas, skin examinations by 
dermatologists were associated with significantly 
thinner melanomas (less than 1.0 mm) and an 

increasing likelihood of the lesion being in situ 
[179]. In a case-control study, skin cancer screen-
ing was associated with a 38% higher likelihood of 
being diagnosed with a thin melanoma (0.75 mm 
or less) [180]. An increased rate of detection of 
melanomas when they are thinner would seem to 
support an association with better outcomes, given 
that tumor thickness is an important prognostic 
factor. There has been a call for a national plan to 
enhance prevention and detection by providing 
screening as a health benefit, expanding outreach 
and education, and advocating for legislation to 
support screening and education [181].

PREVENTION

Patient education is the cornerstone of efforts to 
prevent skin cancer. In a 2018 update to its report 
on counseling to prevent skin cancer, the USPSTF 
recommended counseling for children, adolescents, 
young adults, and parents of young children to 
minimize UV exposure among those 10 to 24 years 
of age (particularly those with “fair skin”), thereby 
reducing the risk of skin cancer [182]. The USPSTF 
found insufficient evidence to assess the balance 
of benefits and harms of such counseling for adults 
older than 24 years of age, but recommends selec-
tive counseling based on presence of risk factors 
for skin cancer [182]. Talking to patients about 
ways to protect themselves from UV rays should 
be carried out, with several points of emphasis 
(Table 14). Every summer, the consumer media is 
inundated with information on reducing the risks 
of sun exposure, and physicians should reinforce 
this information. Although Healthy People 2030 
sets no targets regarding protective measures that 
may reduce the risk of skin cancer, healthcare 
providers should work toward attaining the goal of 
increasing from 70.8% the proportion of adults who 
usually or always apply sunscreen with a sun protec-
tion factor (SPF) of 15 or higher, wear protective 
clothing, or seek shade; as of 2015, 70.8% of adults 
reported usually or always using sun-protection 
methods [183]. Men are significantly less likely to 
use sunscreen than women [175; 183]. 
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POINTS OF EMPHASIS FOR PATIENT EDUCATION ON PREVENTION OF SKIN CANCERS

Use of Sunscreen

All individuals, regardless of skin color, should use sunscreen. Children require extra protection, as sun damage  
begins early and progresses over time. 

Choose a sunscreen that has a sun protection factor (SPF) of 15. (Higher SPFs impart only slightly more protection.)

Select a sunscreen that protects against both UV-A and UV-B rays. Look for labels with “broad spectrum” or 
“multispectrum” or ingredients such as avobenzone (Parsol 1789), titanium dioxide, zinc oxide, or oxybenzone.

Expand the use of sunscreen beyond the summer; snow reflects up to 80% of the sun’s rays.

Apply sunscreen at least 30 minutes before going out in the sun.

Use sunscreen even if wearing make-up that has SPF. (Apply sunscreen underneath make-up.)

Apply sunscreen liberally (at least a shot glass full per application for adults) and reapply at least every two hours  
(sooner if swimming or sweating).

Make sure to use sunscreen on often-forgotten areas, such as ears, scalp (if bald), and back of the neck. 

Check the expiration date on the bottle of sunscreen; expired products are not effective.

Other Protection from UV Rays

Use lip balm (SPF 30); petroleum jelly does not provide protection against the sun. 

Wear protective clothing.

Wear a broad-brimmed hat.

Wear sunglasses that protect against UV rays.

Avoid the sun during its highest intensity (10 a.m. to 4 p.m.).

Avoid tanning beds and tanning salons; warn parents of the danger of this practice among teenagers.

Self-Examination

Learn how to: 

• Perform self-examination of the skin

• Recognize moles and dysplastic nevi

• Use the ABCDE criteria

• Perform self-examinations at least monthly and examine other family members, including children

Other

Early detection of skin cancers provides the best opportunity for cure. 

Family history has an important role in the development of skin cancers; greater precautions are needed for children  
of parents with skin cancers.

Educational materials vary in quality; choose high-quality print and online resources.

Source: Compiled by Author Table 14
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Efforts to educate patients should emphasize three 
key points: protection from UV rays, the impor-
tance of self-examinations and examination of 
family members, and the need to monitor existing 
moles for changes.

The U.S. Preventive Services Task Force 
recommends counseling young adults, 
adolescents, children, and parents of 
young children about minimizing exposure 
to UV radiation for persons 6 months 
to 24 years of age with fair skin types to 

reduce their risk of skin cancer.

(https://jamanetwork.com/journals/jama/
fullarticle/2675556. Last accessed February 14, 2022.)

Strength of Recommendation: B (There is high 
certainty that the net benefit is moderate or there is 
moderate certainty that the net benefit is moderate  
to substantial.)

PROTECTION FROM UV RAYS
Given the high association between sun exposure 
and increased risk for skin cancer, many skin 
cancers could be prevented through enhanced 
protection from UV rays. Skin cancer prevention 
campaigns have emphasized several behaviors to 
protect against UV rays [183; 184; 185]:

• Use sunscreen
• Seek shade
• Wear a wide-brimmed hat
• Wear protective clothing  

(long-sleeved shirt and/or long pants)
• Avoid the sun between 10 a.m. and 4 p.m.

The rates of these regular sun-safety practices are 
low, despite the clear link between UV protection 
and lower rates of skin cancer, as well as the sub-
stantial number of initiatives to heighten aware-
ness about the importance of UV protection [5; 
186; 187]. In the 2021 National Cancer Institute’s 
Cancer Trends Progress Report, approximately 
65% of respondents reported not regularly using 
sunscreen, and approximately 60% did not wear 
protective clothing or seek shade (Figure 5) [183].

Many individuals remember to use sunscreen when 
they intend to be exposed to the sun, but they do 
not use sunscreen routinely [5]. The low rate of 
sunscreen use and other sun protections is reflected 
in the rates of sunburn in the United States. Data 
from 2015 and 2017 were examined and showed 
that 57.2% of high school students and 35.3% of all 
adult respondents had at least one sunburn during 
the preceding year [188]. In adults, the rates were 
highest among non-Hispanic White individuals 
(46.3%), followed by Hispanic (22.4%), and Black 
individuals (9.9%) [188]. Sunburns were found 
to be equally common in adult men (35.5%) and 
women (35.2%), but higher (43.6% to 48.4%) in 
younger adults (18 to 24 years of age) and in indi-
viduals more prone to sunburn [188; 189].

Some have claimed that the use of sunscreen 
actually increases the risk for melanoma, but this 
finding was not supported by an analysis of 18 
case-controlled studies [190]. There is also debate 
regarding the effectiveness of sunscreen in reducing 
skin cancer, and no study has shown that the use of 
sunscreen reduces the risk of basal cell carcinoma. 
A few studies have shown that sunscreen reduces 
the incidence of squamous cell carcinoma and 
melanoma, but large-scale reliable information is 
lacking and these studies are contradicted in other 
literature [158; 171; 175; 191; 192].

It has been postulated that sunscreen use has not 
reduced the rates of skin cancer because individuals 
who use sunscreen may remain in the sun longer 
because they feel protected. To test this, researchers 
provided vacationers with free sunscreen that was 
labeled as high protection or basic protection; the 
high protection sunscreen had a sun protection 
factor (SPF) of either 12 or 40, while the basic 
protection had an SPF of 12. The researchers 
found that the higher SPF did not influence the 
amount of time in the sun [193]. A more plausible 
reason for continued high rates of skin cancer is 
the widespread inappropriate use of sunscreens. In 
one study, 73% of individuals who used sunscreen 
still sunburned [194].
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Protection behaviors are especially crucial for 
individuals with risk factors for skin cancers related 
to UV exposure, such as fair complexion, light-
colored eyes, blond or red hair, and tendency to 
burn or freckle with exposure to the sun. Individu-
als with these characteristics have been shown to 
be more likely to use sun protection than other 
individuals and may be receptive to educational 
interventions on prevention [187]. Protection 
from the sun is also crucial for children, as they 
are at highest risk for sunburn and because they 
may receive as much as two to three times the sun 
exposure as adults [195]. Special attention should 
be given to children with a family history of skin 
cancer. One study found that frequent sunburns, 
suboptimal use of sunscreen, and high rates of 
tanning salon use were evident among children of 
mothers with a personal or family history of skin 
cancer [196]. Reinforcing sun protection habits in 
young children can enhance the likelihood that 
the habits will be continued through adolescence 
and adulthood [197]. The appropriate use of sun-

screen in childhood may reduce the lifetime risk 
for nonmelanoma skin cancer by up to 78% [198].

Fact sheets on prevention targeted to different 
grade levels are part of the Centers for Disease Con-
trol and Prevention (CDC) Sun Safety Resource 
Toolkit, which is available on the CDC website.

Healthcare professionals should also talk to their 
patients about the hazard of indoor tanning facili-
ties, targeting those patients who are most likely 
to use such facilities. According to the 2018 
HINTS, 87% of individuals indicated that their 
physician had not talked them about reducing rates 
of exposure to the sun or indoor tanning devices 
[199]. As noted, rates of indoor tanning have been 
decreasing since the early 2000s, but in 2015, 3.5% 
of adults and 7.3% of adolescents still used indoor 
tanning [67; 68; 69]. The highest rate of indoor 
tanning is among White women 18 to 21 years of 
age (20.4%) [69]. The danger of indoor tanning for 
youths has led at least 44 states to establish legisla-
tion restricting youth’s access to such facilities. In 
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addition, 19 states and the District of Columbia 
have passed legislation banning the use of tan-
ning beds for all children younger than 18 years of 
age [71]. Most tanning facilities require parental 
consent for minors (younger than 18 years of age), 
and healthcare providers should encourage parents 
to decline giving consent. The FDA continues 
to review the growing body of literature linking 
UV radiation exposure from tanning devices and 
skin cancer in consideration of stricter regula-
tions overall. In 2014, the FDA changed labeling 
requirements for sunlamp products and ultraviolet 
or UV lamps used in indoor tanning salons from 
low-risk to moderate-risk devices. The agency has 
also required the products to carry a black box 
warning. The warning must be visible to consum-
ers and must state that the product should not be 
used for people younger than 18 years of age [206].

SELF-EXAMINATION  
AND MONITORING MOLES
Self-examination has been estimated to reduce 
melanoma-related mortality by 63%, and health-
care providers should encourage their patients, 
especially those at high risk for skin cancer, to 
perform self-examination regularly [207]. Knowl-
edge of skin cancer risk and of the importance of 
early detection have been associated with increased 
likelihood of performing self-examination, and a 
diagnosis of skin cancer within the previous three 
years is a strong predictor [122]. Instructional 
videos, sample photographs, and hand mirrors 
have been shown to enhance performance of self-
examination [208]. Healthcare providers should 
talk to their patients about the importance of 
monitoring moles or skin lesions over time and 
about the indicators of melanoma, describing the 
ABCDE criteria. Determining the A, B, C, and E 
criteria from the ABCDE rule may be difficult for 
some individuals, but training can enhance skills 
[209].

Problems with eyesight and physical mobility may 
make it difficult for some individuals, especially 
older persons, to carry out self-examination. 
Healthcare providers should engage other family 

members in discussions about self-examination 
and encourage spouses and partners to help with 
skin examinations. Educational programs directed 
at the individual as well as a partner (a person 
living with the individual) have been found to be 
more effective than programs directed solely at the 
individual [210].

ADDRESSING PATIENTS’ 
EDUCATIONAL NEEDS
Because of differences in culture, literacy, and 
learning preferences, individual needs for educa-
tional resources vary. All these needs should be 
addressed to effectively convey the importance of 
strategies to prevent skin cancer.

Culture and Literacy
Culture, reading literacy, and health literacy (i.e., 
the ability to understand health information and 
make informed health decisions) are all factors 
to consider when talking to patients about skin 
cancer and its prevention. The disparities in sur-
vival attributable to advanced stage at the time of 
diagnosis call for enhanced awareness in minority 
populations about their risk for skin cancers and 
about how the site of skin cancers may differ from 
traditional sites (i.e., areas of the body not exposed 
to sun). The rates of sunburn reported for minor-
ity populations also suggest that more education 
is needed about the importance of sun protection.

Compounding the issue of educating individuals 
about skin cancers and prevention are the lower 
rates of health literacy among populations at high 
risk [211]. The National Assessment of Adult 
Literacy estimated that only 12% of adults have 
“proficient” health literacy and 14% have “below 
basic” health literacy, and rates of health literacy 
are especially low among ethnic minority popula-
tions and individuals older than 60 years of age 
[211; 212]. In addition, according to U.S. Census 
Bureau data from 2019, almost 66 million Ameri-
cans speak a language other than English in the 
home, with approximately 25.6 million of them 
(8.4% of the population) speaking English less 
than “very well” [213].
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Healthcare professionals should assess their 
patients’ literacy level and understanding and talk 
with them in a manner that increases the likeli-
hood of understanding. For example, clinicians 
should use plain language in their discussions with 
patients who have low literacy or limited English 
proficiency. They should ask patients to repeat per-
tinent information in their own words to confirm 
understanding [214]. Reinforcement with the use 
of low-literacy or translated educational materials 
is helpful.

It has been suggested that when patients are first 
evaluated, they should be asked what language is 
spoken at home and if they speak English “very 
well” (if the healthcare professional is English-
speaking) [215]. In addition, physicians should ask 
what language they prefer for their medical care 
information, as some patients prefer their native 
language even though they have said they can 
understand and discuss symptoms in English [215].

“Ad hoc” interpreters (i.e., family members, friends, 
bilingual staff members) are often used instead of 
professional interpreters for a variety of reasons, 
including convenience and cost. Physicians should 
check with their state’s health officials about the 
use of ad hoc interpreters, as several states have 
laws about who can interpret medical information 
for a patient [216]. Even when allowed by law, the 
use of a patient’s family member or friend as an 
interpreter should be avoided, as the patient may 
not be as forthcoming with information and the 
family member or friend may not remain objective 
[216]. Children should especially be avoided as 
interpreters, as their understanding of medical lan-
guage is limited and they may filter information to 
protect their parents or other adult family members 
[216]. Individuals with limited English language 
skills have indicated a preference for professional 
interpreters rather than family members [217].

Most important, perhaps, is the fact that clinical 
consequences are more likely with ad hoc inter-
preters than with professional interpreters [218]. A 
systematic review of the literature showed that the 
use of professional interpreters facilitates a broader 
understanding and leads to better clinical care 
than the use of ad hoc interpreters. Many studies 

have demonstrated that the lack of an interpreter 
for patients with limited English proficiency com-
promises the quality of care and that the use of 
professional interpreters improves communication 
(errors and comprehension), utilization, clinical 
outcomes, and patient satisfaction with care [219; 
220].

A professional interpreter is more than a neutral 
party who communicates information between 
two parties. An interpreter is an active agent, 
negotiating between two cultures and assisting in 
promoting culturally competent communication 
and practice [221]. In this more active role, the 
interpreter’s behavior is also influenced by a host 
of cultural variables such as gender, class, religion, 
educational differences, and power/authority per-
ceptions of the patient [221].

Learning Preferences and Types of Resources
Healthcare providers should have educational 
resources available in a variety of formats and 
media, as learning styles differ among adults. 
Depending on the individual, learning may be 
optimal with printed materials, illustrations, vid-
eos, interactive tutorials, online resources, or a 
combination of resources. Asking an individual 
how he or she prefers to learn can help healthcare 
providers select the best resources. A variety of 
government agencies and professional organiza-
tions have developed educational materials about 
skin cancers. These resources, available in print 
and online, are often available in languages other 
than English (Table 15).

The Internet has become a primary source of health 
information; approximately 80.2% of respondents 
to the 2017 HINTS said they used the Internet 
in the past 12 months to search for health or 
medical information [199]. However, in a study 
of 74 websites offering information on melanoma, 
researchers found that most websites had incom-
plete information and 14% contained inaccuracies 
[223]. The sites were likely to lack complete basic 
information, such as that related to risk factors, 
diagnosis, treatment, prevention, and prognosis. 
Clinicians can help ensure that their patients gain 
accurate information from online sources by guid-
ing patients to authoritative websites.
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EDUCATIONAL RESOURCES FOR PATIENTS

Resource Description

American Academy of Dermatology
https://www.aad.org

Educational pamphlets on melanomas and nonmelanomas

American Academy of Family Physicians  
https://familydoctor.org

Overviews of melanomas and nonmelanomas, as well as guidelines for  
sun safety and skin cancer prevention; information available in Spanish 
(https://es.familydoctor.org/condicion/cancer-de-piel)

American Cancer Society
https://www.cancer.org

Comprehensive information on all types of skin cancer, including 
downloadable booklet, Why You Should Know about Melanoma

Information available in Spanish (https://www.cancer.org/espanol)

Tool for individuals seeking information in 14 other languages  
(https://www.cancer.org/cancer-information-in-other-languages.html)

American Society of Clinical Oncology 
(patient website) 
https://www.cancer.net

Provides variety of information on melanoma and nonmelanomas,  
including research, clinical trials, and staging illustrations

Centers for Disease Control  
and Prevention  
https://www.cdc.gov/cancer/skin

Comprehensive information on all types of skin cancer, with a focus on 
prevention; offers wide variety of materials, including targeted educational 
resources, posters, and brochures

Some information available in Spanish

Health Information Translations
(Collaborative initiative, facilitated by 
OhioHealth, the Ohio State University 
Wexner Medical Center, the Mount 
Carmel Health System, and Nationwide 
Children’s Hospital)
https://www.healthinfotranslations.org/
information/skin_cancer/196949

Brief overviews on skin cancer available in Arabic, Chinese, English, 
French, Hindi, Japanese, Korean, Nepali, Russian, Somali, Spanish, and 
Ukranian

Melanoma Research Foundation
https://melanoma.org 

Comprehensive information on melanoma, including research and  
advocacy efforts; resources include chats, educational teleconferences,  
and details on special events

National Cancer Institute (NCI)
https://www.cancer.gov

Comprehensive information on all types of skin cancers, including research, 
treatment, screening, and prevention; offers downloadable booklets

Some information available in Spanish

The Skin Cancer Foundation
https://www.skincancer.org 

Comprehensive information on all types of skin cancer, with a focus  
on prevention

Information is available in several languages, including French, German, 
Italian, and Spanish. Resources include illustrations, videos, and an 
electronic newsletter.

U.S. National Library of Medicine/
National Institutes of Health  
https://medlineplus.gov/skincancer.html

Provides overview of melanoma and nonmelanomas and their prevention 
and treatment, with illustrations, definitions, and interactive tutorials

Some information available in Spanish

Source: Compiled by Author Table 15
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CONCLUSION

Basal cell carcinoma, squamous cell carcinoma, 
and melanoma comprise the majority of skin 
cancers. The risk for skin cancers varies among 
several populations, with the highest rates found 
for White men older than 50 years of age, and 
lower rates among the Black, American Indian, 
Hispanic, and Asian populations than for White 
individuals. Also increasing risk are immunosup-
pression, characteristics that predispose the skin 
to sunburn (e.g., light complexion, light-colored 
eyes and hair), and a personal or family history of 
skin cancer.

Early treatment of nonmelanomas and melanoma 
is integral to cure, making it essential for patients 
to know how to detect suspicious lesions and to 
understand the importance of seeking medical 
attention for such lesions. In turn, primary care 
providers should enhance their abilities to detect 
skin cancer, especially given that formal educa-
tion and training has not been strong in this area. 
The primary challenges in diagnosing skin cancers 
are to distinguish between benign and malignant 
lesions and to identify lesions with malignant 
potential. The clinical characteristics and use of 
the ABCDE method are key to diagnosis. Several 
treatment options are available for nonmelanomas, 
and the type of treatment is selected on the basis 
of several factors, such as tumor characteristics, 
patient age, medical status, and patient prefer-

ence. Guidelines are available for both nonmela-
nomas and melanoma. For melanoma, the goal of 
treatment is to remove all malignant tissue and 
minimize local recurrence. Sentinel lymph node 
biopsy, an underused procedure, can help identify 
individuals who will benefit from lymph node dis-
section and those who can avoid the procedure 
(and its morbidity) without compromising survival.

Although the USPSTF has determined that there 
is insufficient evidence to recommend periodic 
screening for melanoma in adults, annual examina-
tions by a healthcare provider, along with monthly 
self-examinations, is prudent. Effective patient 
education, particularly about the harmful effects of 
UV radiation from natural and artificial UV radia-
tion and about early detection and treatment, can 
substantially reduce the morbidity and mortality 
associated with skin cancers.

RESOURCES

Centers for Disease Control and Prevention
Sun Safety
https://www.cdc.gov/cancer/skin/basic_info/ 
sun-safety.htm

National Cancer Institute Melanoma Risk 
Assessment Tool
https://mrisktool.cancer.gov

Skin Cancer Foundation
https://www.skincancer.org
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