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Practice recommendations
■

Expect to encounter 6 to 7 cases of basal
cell cancer, 1 to 2 cases of squamous cell
cancer, and approximately 1 case of
melanoma every year.

■

There is good evidence for using the
American Cancer Society’s ABCDE criteria
as a clinical diagnostic test to rule out
malignant melanoma (A).

■

The revised 7-point checklist has high
sensitivity and is therefore useful for ruling
out a diagnosis of malignant melanoma.
However, its low specificity yields many
false-positive results (B).

■

The gold standard for diagnosis of skin
malignancies is a tissue biopsy. If any doubt
exists about the diagnosis, a biopsy should
be performed (A).
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T

he American Cancer Society’s ABCDE
criteria and the revised 7-point checklist
are the most reliable means of detecting
or ruling out malignant melanoma. Each has its
strengths and weaknesses, a knowledge of which
will increase the accuracy of assessment and minimize chances of misdiagnosis.
In addition to these 2 clinical prediction rules,
we examine the evidence on physician’s global
assessment of nonmelanoma skin cancers and
review the risk factors for the major types of skin
cancer. As a result of a comprehensive
evidence-based review on the incidence, risk
factors, and diagnosis of skin malignancies, we
present an algorithm for evaluating skin lesions.
■ IMPACT OF SKIN CANCER

The incidence of malignant melanoma has
increased from 1 in 1500 in 1930 to 1 in 75 for the
year 2000.1 Although it is the rarest skin cancer
(1% of skin malignancies), it is also the deadliest,
accounting for 60% of skin cancer deaths.2
Nonmelanoma skin cancers, which include
squamous cell cancers and basal cell cancers,
account for one third of all cancers in the United
States. Approximately 1 million cases were diagnosed in 1999.3 Deaths from nonmelanoma skin
cancers are in steady decline, and the overall

5-year survival rate is high (over 95%).4 Recurrent
nonmelanoma skin cancer, however, carries a very
poor prognosis, with only a 50% cure rate.5
Treatment of nonmelanoma skin cancer costs
over $500 million yearly in the US.4
■ PRIMARY CARE PHYSICIANS

HELP IMPROVE PROGNOSIS
More persons visit primary care physicians
(38.2%) than dermatologists (29.9%) for evaluation of suspicious skin lesions.6 Such lesions
are usually benign, but a malignancy must be
excluded. A primary care physician can expect to
diagnose 6 to 7 cases of basal cell cancer, 1 to
2 cases of squamous cell cancer, and approximately 1 case of melanoma every year, according
to population-based studies.4
Primary care practitioners contribute to a
more favorable prognosis. For each additional
family physician per 10,000 population, the
chances of diagnosing malignant melanoma
earlier increase significantly (odds ratio=
1.21, 95% confidence interval, 1.09–1.33,
P<.001).7
Primary care physicians who diagnose nonmelanoma skin cancers can select therapies that
offer maximum efficacy and cost-effectiveness.

ing basal cell carcinoma, tricoepithelioma, keloid,
molluscum contagiosum, and dermatofibromas.
For squamous cell cancer, the differential
includes squamous cell carcinoma, keratoacanthoma, eczema and atopic dermatitis, contact dermatitis, psoriasis, and seborrheic dermatitis.
The differential diagnosis for malignant
melanoma includes seborrheic keratosis, traumatized or irritated nevus, pigmented basal cell
carcinoma, lentigo, blue nevus, angiokeratoma,
traumatic hematoma, venous lake, hemangioma,
dermatofibroma, and pigmented actinic keratosis.
■ USING THE HISTORY

AND PHYSICAL EXAMINATION
Nearly 70% of melanomas are discovered by patients
or their family (LOE: 4).9 Patients may express concern about changed size or appearance of a lesion;
associated pain, pruritis, ulceration, or bleeding;
location in a cosmetically sensitive area; or worry
voiced by a family member. Additionally, a patient
may have a family or personal history of skin malignancy, history of skin biopsy, or predisposition to
sunburns.
Nurses and physicians identify lesions before a
patient does approximately one quarter of the time
while examining a patient for an unrelated condition
or as part of a comprehensive work-up (LOE: 4).9

■ DIFFERENTIAL DIAGNOSIS

According to a study of 1215 biopsies conducted
in a primary care population, over 80% of biopsied
lesions were benign and included nevi, seborrheic keratoses, cysts, dermatofibromas, fibrous
histiocytomas, and polyps or skin tags. Premalignant lesions (including actinic keratoses
and lentigo maligna) represented 7% of the total.
Thirteen percent were malignancies: basal cell
carcinomas (73%), followed by squamous cell
carcinomas (14%), and malignant melanomas
(12%). One metastatic adenomacarcinoma was
included in the series (1%) (level of evidence
[LOE]: 4).8
The differential diagnosis for basal cell
carcinoma includes superficial basal cell carcinoma, pigmented basal cell carcinoma, infiltrat-

■ TYPES OF SKIN MALIGNANCIES

See Photo Rounds, page 219, for images of many
types of skin cancer.

Basal cell carcinoma
The patterns of basal cell carcinoma are nodular,
superficial, micronodular, infiltrative, morpheaform, and mixed.10 They may be pigmented
and are sometimes misdiagnosed as melanoma.11
However, most basal cell carcinomas are typical
in appearance and easily diagnosed by visual and
tactile inspection.
The most common nodular type is a smooth,
skin-colored, indurated, dome-shaped papule with
a rolled edge. Other attributes include a pearly
appearance, overlying telangiectatic vessels, and

MARCH 2003 / VOL 52, NO 3 · The Journal of Family Practice

211

DIAGNOSING SKIN MALIGNANCY

diagnosis, obtain a tissue sample
for pathology.

TA B L E 1

Risk factors for malignant melanoma 13
Squamous cell carcinoma

Atypical nevus syndrome with personal and
family history of melanoma

500 (1b)

Changing mole

>400 (4)

Atypical nevus syndrome with family history
of melanoma

148 (1b)†

Age ≥15

88 (2c)

Squamous cell carcinoma most
often is a small, firm, hyperkaratotic nodule sitting atop an inflamed
base. It may also be skin-colored
and smooth. The history can include
itching, pain, and nonhealing after
minor trauma.7,11,12 As with basal cell
carcinoma, diagnosis is made by
tissue pathology.

Dysplastic moles

7–70 (3b)

Malignant melanoma

History of melanoma before age 40

23 (2b)

Large congenital nevus (≥15 cm)

17 (2b)

Caucasian race

12 (2b)

Lentigo maligna

10 (2c)

Atypical nevi

7–27 (3b)

Regular use of tanning bed before age 30

7.7‡ (3b)

Multiple nevi

5–12 (3b)

Personal history of melanoma

5–9 (2b)

Immunosupression

4–8 (2b)

Family history (first degree) of melanoma

3–8 (3b)

Nonmelanoma skin cancer

3–5 (3b)

Sun sensitivity or tendency to burn

2–3 (3b)

Risk factors that should prompt
an annual skin survey

*See page 239 for a description of levels of evidence
†(95% CI, 40–379)
‡(95% CI, 1–63.6)
RR, relative risk (compared with person without risk factors);
LOE, level of evidence;
CI, confidence interval

a history of bleeding with minor trauma.7,11
Superficial basal cell carcinoma is similar to
dermatitis but more often has distinct borders and
a bright pink appearance.11 If in doubt about the
212
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RR (LOE)*

Malignant melanoma usually
appears as a changing or unusual
mole with haphazard color variegation, including combinations of
brown, black, blue, gray, white,
and (rarely) pink. Most melanomas are larger than 5 mm in
diameter at time of diagnosis.13
There are 4 main types of
malignant melanoma:
• Superficial spreading melanoma
accounts for 50% of cases and
occurs more frequently in
younger adults.
• Nodular melanoma also occurs in
younger adults, representing
20% to 25% of cases.
• Lentigo maligna melanoma occurs
in older adults and accounts for
only 15% of cases.
• Acral or acral-lentiginous melanomas are the least common form
(10% of cases). They appear on
the palms, soles, and around the
first toenail.14

■ RISK FACTORS

FOR SKIN MALIGNANCIES
Factors conferring the highest relative risk for
malignant melanoma include:13
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TA B L E 2

Risk factors for nonmelanoma skin cancer
Significant risk factors

RR

LOE*

Caucasian race

70

2c

Immunosuppression

5–20

2c

Previous nonmelanoma skin cancer

10

2a

Age 55–75

4–8

2c

Male sex

2

2c

Genetic risk factors associated with nonmelonoma skin cancer3
• blue eyes
• sunburn easily
• Celtic ancestry (Scottish, Irish, Welsh)

Chemical exposure risk factors associated with nonmelonoma skin cancer
(particularly squamous cell carcinoma)3
• coal tar
• tobacco

Environmental factors and medical conditions associated with nonmelonoma skin cancer
(particularly squamous cell carcinoma)3
• ionizing radiation
• genetic syndromes (xeroderma pigmentosum, albinism, epidermodysplasia verruciformis,
basal cell nevus syndrome)
• any primary inflammatory skin disorder
*See page 239 for a description of levels of evidence
RR, relative risk (compared with person without risk factors); LOE, level of evidence

• atypical nevus syndrome with a personal and
family history of melanoma
• history of a changing mole
• atypical nevus syndrome with just a family
history of melanoma
• age greater than or equal to 15 years
• history of dysplastic moles.
Table 1 provides a list of risk factors that should
prompt an annual skin survey (LOE: 5).
For nonmelanoma skin cancers, the strongest
risk factors (Table 2) include Caucasian race;
age 55 to 75 years; and male sex.2 There is good
evidence that a history of nonmelanoma skin can-

cer confers a 10-fold risk for recurrence (LOE:
2a).15 A distinct risk factor for squamous cell carcinoma is immunosuppression.2 Table 2 also provides a complete list of risk factors for nonmelanoma skin cancer.
Precursor lesions for nonmelanoma skin cancers include Bowen’s disease and erythroplasia of
Queyrat (forms of squamous cell carcinoma in situ
that will progress if left untreated). Actinic keratoses are common precursor lesions, but their
overall annual rate of malignant transformation is
only 1 in 400. In the case of SCC, up to 60% of cancers develop from an existing actinic keratosis.2
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TA B L E 3

American Cancer Society’s ABCDE criteria
The test is considered positive if a lesion exhibits 1 or more of the 5 criteria
Assymetry—one half of the lesion not identical to the other
Border irregularity—lesion has an uneven or ragged border
Color variegation—lesion has more than one color (ie, black, blue, pink, red, or white)
Diameter—lesion has a diameter greater than 6 mm
Elevation or Enlargement—elevation of lesion above skin surface or enlargement by patient report

Asymmetry

Border irregularity

Color variegation

Diameter larger

than 6 mm

ILLUSTRATION BY STEVE OH

Elevation
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TA B L E 4

Clinical prediction tests for skin malignancies
Study
quality
(SOR)*

Sensitivity %
(average)

Specificity %
(average)

LR+
(1%
pretest)

LR–

PV+

PV–

ABCDE criteria
(1 criterion
positive)16–19

A

92–97 (93)

13–63 (37)

1.5

0.2

1.5%

99.8%

Revised 7-point
checklist16,21,22

B

79–100 (90)

30–37 (34)

1.4

0.3

1.4%

99.7%

Physician global
assessments23–28

B

50–97 (74)

96–99 (98)

37

0.3

27.2% 99.7%

Diagnostic
test

*See page 239 for a description of strength of recommendation
Note: These calculations are based on simple averages. Statistical homogeneity could not be fully evaluated due to study data
limitations.
SOR, strength of recommendation; LR+, positive likelihood ratio; LR–, negative likelihood ratio; PV+, positive predictive value;
PV–, negative predictive value

■ CLINICAL PREDICTION RULES

FOR SKIN MALIGNANCIES

Malignant melanoma
ABCDE criteria. A useful clinical prediction
rule for malignant melanoma is the American
Cancer Society’s “ABCDE criteria” (Table 3).
This rule was validated in 4 dermatology clinics,
studying a total of 1118 lesions, although the
studies were not homogenous (strength of
recommendation [SOR]: A).16–19 Results of the
study are summarized in Table 4. The test is
normally considered positive if one or more of the
criteria are met; however, as more criteria are
met, specificity increases while sensitivity
decreases.17–19
For lesions lacking any of the ABCDE criteria,
99.8% are something other than melanoma (using
a prevalence of 1% found in the US population)
(SOR: A). Use caution, however, as this rule will
miss amelanotic melanomas, as well as smaller
melanomas that are changing in size or have other
features suggestive of malignant melanoma.
Conversely, if one of the criteria is met, there is
nearly a 1.5% (positive predictive value) probabili-

ty it is melanoma. Excisional biopsy of the lesion is
indicated if good clinical judgment is used and it
cannot be identified with certainty as a typical
benign lesion (SOR: A). This test thus guides clinicians when making a decision to biopsy, as well as
in choosing a biopsy technique.
The ABCDE criteria establish a risk of malignancy if the lesion is 6 mm in diameter or greater.
Some evidence, however, suggests that this value
should not be used as an absolute cutoff for diagnosing malignant melanoma. A large retrospective
study performed in Australia found that 31% of
biopsy-confirmed melanomas were less than 6 mm
in diameter (LOE: 2b).20
Revised 7-point checklist. Another potentially
useful diagnostic test is the revised 7-point checklist developed in the United Kingdom (Table 5).
This test was found to have a high sensitivity, but
low specificity (Table 4). Therefore, it has a low
false-negative rate, and is useful for ruling out the
diagnosis of melanoma when negative. However,
the test yields a significant number of false positive
results, leading to possibly unnecessary biopsies
and increased patient anxiety (SOR: B).16,21,22
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TA B L E 5

Revised 7-point checklist for
assessing risk of melanoma
Suspect melanoma if there are 1 or more
major signs:
1. Change in size
2. Change in shape
3. Change in color
3 or 4 minor signs without a major sign can
also indicate a need to biopsy
suspicious moles:
4. Inflammation
5. Crusting or bleeding
6. Sensory change
7. Diameter (≥7 mm)

Note: the described sensitivities and specificities for both tests apply only to malignant
melanomas, and their accuracy decreases when
including basal cell and squamous cell carcinomas. Also, the 2 tests were scored differently in
some of the validation studies, making attempts
to generalize problematic.
Studies of physicians’ global assessments to
detect melanomas (Table 4) vary widely for sensitivity (50% to 97%) but are consistent for
specificity (96% to 99%) (SOR: B).23–28
Additionally, some studies have shown higher
percentages of correct diagnosis of malignant
melanoma among dermatologists compared with
nondermatologists, but all these studies (except
for a small subset of patients in one) used
lesion images rather than patient examinations
(SOR: B).23,29–33
More importantly, when the choice of correct
treatment was evaluated, no statistically significant difference was found between the two
groups. Further prospective cohort trials using
patient examinations are needed to evaluate der216
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matologist performance versus nondermatologist
performance.

No validated tool for diagnosis
of nonmelanoma skin cancers
A useful diagnostic tool has not yet been validated
for nonmelanoma skin cancers. Over 60% of nonmelanoma skin cancers occur on the face and
neck, and these areas bear careful inspection.
Lesions behind the ear, at the medial canthus, and
within the nasolabial folds are most easily missed.
■ HOW TO PROCEED

IN ASSESSING LESIONS
When evaluating skin lesions, remember the
gold standard for diagnosis of skin malignancies
is a tissue biopsy. If you or your patient has any
doubt about the diagnosis, a biopsy should be
performed.
To review: Good evidence supports the use the
ABCDE criteria or the revised 7-point checklist
in determining whether lesions are likely to be
malignant melanomas. No similar diagnostic
rules exist for basal cell and squamous cell carcinomas. The decision to biopsy these lesions
must be based on global assessment and typical
characteristics.
Based on this information, we developed an
algorithm for evaluating patients at risk for skin
malignancies (Figure). The first step is to apply
the ABCDE criteria and the revised 7-point
checklist to identify or rule out possible malignant melanomas. An excisional biopsy should be
performed if either test is positive (and the lesion
is not clinically benign), or if you or your patient
has any doubt.
If neither of these diagnostic tests yields a
positive result, the lesion should be classified
as typically benign or as having characteristics
suggestive of a squamous cell or basal cell
carcinoma.
Lesions that have characteristics of squamous
cell or basal cell cancer should be biopsied,
and benign lesions can be observed and the
patient reassured.

DIAGNOSING SKIN MALIGNANCIES

FIGURE

Approach to the patient with a skin lesion

NO

1. Is there asymmetry, border irregularity,
color variegation, diameter >6 mm, elevation or enlargement of lesion? (Consider
melanoma if one criterion or more met.)
or
2. Is there change in size, shape, or color?
(Consider melanoma if one criterion or
more met.)
or
3. Is there inflammation, crusting or bleeding, sensory change, diameter ≥7 mm?
(increases risk of melanoma if associated
with any sign in #2; or risk increases if 3 or
4 of these signs are positive)
or
4. Do you or patient have any doubt about
the diagnosis?

Is the lesion obviously benign
without change in size, shape, or
color? (Nevus, seborrheic keratosis,
skin tag, cyst, dermatofibroma, polyp,
blue nevi?)

YES

Is the lesion obviously benign on
inspection? (Nevus, seborrheic
keratosis, skin tag, cyst,
dermatofibroma, polyp, blue nevi?)

YES

NO

Do you suspect
squamous cell or basal
cell carcinoma?

If the patient does not
have a skin lesion, but is
at high risk (see Tables
1 and 2), schedule an
annual skin survey.

NO

NO

Reassure patient
and recommend
observation

Arrange for excisional
(preferred) or punch
biopsy

YES
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