
EDITORIAL

ABCDE—An Evolving Concept
in the Early Detection of Melanoma

Evolution
Definition: A process of change leading to an improved state

T HE PUBLIC HEALTH IMPACT OF MALIGNANT

melanoma continues to increase. It has
been estimated that 59 580 newly diag-
nosed cases of invasive melanoma and an
additional 46 170 cases of in situ mela-

noma will occur in the United States in 2005.1 Cur-
rently, 1 in 62 people in the United States will develop
invasive melanoma during their lifetime (up from 1 in
1500 in 1930), and should the current rate of increase
in incidence continue, by 2010 the lifetime risk will in-
crease to 1 in 50 (Figure 1). If in situ cases are in-
cluded, the lifetime risk of a US patient developing mela-
noma is 1 in 34. The annual cost of treating skin cancer
in the Medicare population alone in the United States is
now estimated at $1 billion,2 with 90% of treatment costs
associated with therapy for advanced disease.3

Melanoma is perhaps the most clear-cut case of a
cancer in which early detection is key in ensuring that
effective treatment can be achieved. A patient who pre-
sents for treatment with an early melanoma (�1 mm in
thickness) has an estimated 5-year survival rate of
94%,4 and a simple excision will most likely be success-
ful. Survival of patients with more advanced lesions
(�4 mm in thickness) decreases to 49%, and there is
virtually no effective therapy for melanoma once it has
metastasized.5 For all of these reasons, the importance
of facilitating identification of melanoma at its earliest
state is critical.

In the past half century, advances in the ability to di-
agnose melanoma at early stages in tumor progression
have been the primary factor that contributes to the im-
proved survival of patients with melanoma. Enhance-
ments in diagnosing melanoma early have been the
primary factor in better survival of these patients during
the past 50 years (Figure 2). This improvement in early
diagnosis has also led to stable or decreasing mortality
rates at a time when incidence continues to increase
(Figure 3).

The techniques for early detection of melanoma have
evolved significantly. Through the 1970s, clinical sus-
picion was often not aroused until lesions were el-
evated, nodular, ulcerated, and/or bleeding.6 As a result,
most melanomas were diagnosed as advanced tumors. The
prognosis for these patients was generally poor.

In the early 1980s, our group at New York University
(NYU) recognized the need to develop an easily memo-
rable, readily usable paradigm to improve survival by en-
hancing the detection of early melanoma through the rec-
ognition of visible clinical features.7 At that time, when
we displayed images of lesions of early melanomas to ex-
perienced clinicians and asked for a diagnosis, they were
generally able to correctly identify them as melanoma.
However, when asked why they thought a lesion was a
melanoma, they invariably answered, “Because it looked
like one.” It was clear that more objective, reproducible
criteria were needed to allow for an early melanoma
diagnosis algorithm that could be extrapolated beyond
experienced dermatologists to other health care profes-
sionals and the lay public. Through an analysis of cases
of early melanoma in the NYU cooperative group data-
base, 3 easily recognizable clinical features—asymmetry,
border irregularity, and color variegation—differentiated
these lesions from benign melanocytic nevi. In addition,
95% of these early cases had maximum diameters greater
than 6 mm, thereby differentiating them from most banal
nevi. These findings led to the creation of the ABCD ac-
ronym, which subsequently has been accepted as a sig-
nificant aid in the early diagnosis of melanoma.

Diagnostic evolution continued through the 1990s,
leading to the appreciation of the value of a new set of
subsurface features related to melanoma diagnosis.8

Through the use of dermoscopy (epiluminescence mi-
croscopy), differentiation between benign and malig-
nant melanocytic lesions was shown to significantly im-
prove.9

Although histopathologic analysis remains the gold
standard for definitive melanoma diagnosis, in the cur-
rent decade the focus on improving early melanoma de-
tection has been in the area of computer-aided diagno-
sis. Digital image analysis systems are being developed
with dermoscopic images, which may surpass the diag-
nostic accuracy of physician-based algorithms.10,11 Sys-
tems are being developed to enhance melanoma diagno-
sis through the use of image recognition algorithms by
analyzing visible and nonvisible wavelengths.12,13

Despite these technological advances, the most com-
mon way that melanoma is currently detected remains
through the “naked eyes” of the physician and the pa-
tient.14 For this reason, factors related to human recog-
nition of early melanoma continue to be studied and need
to be enhanced.

As the early diagnosis of melanoma has evolved, the
importance of the clinical evolution of a given pig-
mented lesion as a factor in helping to make an accurate
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diagnosis has also become increasingly apparent. In this
issue of the ARCHIVES, Banky et al15 present data that con-
firm the importance of change in pigmented lesions as a
clue to early malignancy in persons with multiple atypi-
cal nevi. Our group has also noted the importance of the
association of change in pigmented lesions in histologi-
cally confirmed melanomas. In a series of 696 NYU pa-
tients with melanoma, 615 (88%) noted evolution of their
melanomas before removal.16 Lesional evolution has also
been demonstrated by others to be a significant warning
sign for risk of melanoma. In a study of 92 patients with
nodular melanoma, 71% of patients noted evolution of
their lesions.17

Does the inclusion of lesional evolution in an early
melanoma detection paradigm improve the ability to suc-
cessfully diagnose early melanoma? Prospective studies
are needed to fully demonstrate this, but several efforts
suggest that this may be so. Healsmith et al18 noted that
5 of 65 lesions that were melanomas missed by physi-
cians using the 7-point checklist template had been noted
by the patient to have evolved. Lucas et al19 found when
using dermatoscopy that lesions suggestive of malig-
nancy that had also changed had a 4-fold increased risk
of being melanoma compared with those without change.
Thomas et al20 noted that enlargement was a more spe-
cific warning sign than the ABCD paradigm. Cassileth
et al21 noted that changes in size, shape, and color were
the most frequent signs noted in patients who sought treat-
ment for pigmented lesions that were subsequently con-
firmed as melanoma.

Given these and other findings, it is clear that change
(evolution) in a lesion is an important factor in estab-
lishing an increased clinical suspicion that a pigmented
lesion may be a melanoma. To incorporate this fact
with the prior successful efforts, we have proposed that
the ABCD criteria be augmented by the addition of an E
for evolving.22 By adding the idea of lesional change to
the already validated ABCD algorithm, the ABCDE
method should, in fact, improve early detection efforts.
Harris et al23 noted a statistically significant improve-
ment in pigmented lesion diagnosis when the ABCD
criteria were combined with the importance of change
in a lesion.

How can the evolution concept be integrated into
broad-based professional and public education to im-
prove the sensitivity and specificity of early melanoma
diagnosis? For public health messages to be effective they
must be simple and straightforward, and the ABCDE cri-
teria are consistent with this requirement. Organiza-
tions such as the American Academy of Dermatology, the
Skin Cancer Foundation, and the American Cancer So-
ciety have promoted lesion change in their educational
materials. The formal integration of evolution into these
resources would be a strong first step that would greatly
simplify and reinforce this message.

Over time, techniques in early melanoma diagnosis
will continue to evolve, and further refinements will be-
come necessary. For example, as noted by Banky et al15 in
this issue of the ARCHIVES, age of the patient is related to
importance of lesional evolution (change in an older pa-
tient having more significance), and perhaps the idea of
the importance of change may be age related. When basic
research unlocks the secrets of the cellular changes that
are seen in evolving melanoma, additional clinical corre-
lates may be identified and included in an early detection
paradigm.
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Figure 1. Evolution of the lifetime risk of a US inhabitant developing invasive
melanoma.
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Figure 2. Five-year survival in patients with newly diagnosed stage I
melanoma by year in the United States.
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Figure 3. Incidence and mortality rates for invasive melanoma in the United
States.
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However, given what is currently available, our goal
as dermatologists is simple and straightforward. We want
every melanoma to be detected in an early (and thereby
virtually curable) state. Through the addition of E, the
revamped ABCDE is a simple, succinct, helpful tool that
will be more effective in educating the public and medi-
cal communities about the key features of early mela-
noma. We hope that use of the ABCDE will prove to be
a positive step in the evolution of early melanoma de-
tection. We look forward to greater improvements in the
effectiveness of secondary prevention efforts in the most
dangerous cancer that dermatologists see and the one place
where we can make a life-and-death difference on a daily
basis.

Financial Disclosure: Dr Friedman is a board member
and shareholder in Electrical Optical Sciences. Drs Kopf
and Rigel are members of the medical advisory board of
Electrical Optical Sciences.
Correspondence: Dr Rigel, Department of Dermatol-
ogy, New York University Medical Center, 35 E 35th St,
Suite 208, New York, NY 10016.

REFERENCES

1. Jemal A, Murray T, Ward E, et al. Cancer statistics, 2005. CA Cancer J Clin. 2005;
55:10-30.

2. Housman TS, Feldman SR, Williford PM, et al. Skin cancer is among the most
costly of cancers to treat for the Medicare population. J Am Acad Dermatol. 2003;
48:425-429.

3. Tsao H, Rogers GS, Sober AJ. An estimate of the annual direct cost of treating
cutaneous melanoma. J Am Acad Dermatol. 1998;38:669-680.

4. Lindholm C, Andersson R, Dufmats M, et al. Invasive cutaneous malignant mela-
noma in Sweden, 1990-1999: a prospective, population-based study of survival
and prognostic factors. Cancer. 2004;101:2067-2078.

5. Danson S, Lorigan P. Improving outcomes in advanced malignant melanoma:
update on systemic therapy. Drugs. 2005;65:733-743.

6. Pack GT, Lenson N, Gerber DM. Regional distribution of moles and melanomas.
AMA Arch Surg. 1952;65:862-870.

7. Friedman RJ, Rigel DS, Kopf AW. Early detection of malignant melanoma: the
role of physician examination and self-examination of the skin. CA Cancer J Clin.
1985;35:130-151.

8. Bafounta ML, Beauchet A, Aegerter P, Saiag P. Is dermoscopy (epilumines-
cence microscopy) useful for the diagnosis of melanoma? results of a meta-
analysis using techniques adapted to the evaluation of diagnostic tests. Arch
Dermatol. 2001;137:1343-1350.

9. Menzies SW, Ingvar C, McCarthy WH. A sensitivity and specificity analysis of
the surface microscopy features of invasive melanoma. Melanoma Res. 1996;
6:55-62.

10. Blum A, Luedtke H, Ellwanger U, Schwabe R, Rassner G, Garbe C. Digital image
analysis for diagnosis of cutaneous melanoma: development of a highly effec-
tive computer algorithm based on analysis of 837 melanocytic lesions. Br J
Dermatol. 2004;151:1029-1038.

11. Robinson JK, Nickoloff BJ. Digital epiluminescence microscopy monitoring of
high-risk patients. Arch Dermatol. 2004;140:49-56.

12. Eberhardt C, Percy SR, Branzan AL, et al. Early detection of skin cancer (EDIS-
CIM) through the use of non-invasive confocal imaging. Stud Health Technol
Inform. 2004;103:279-286.

13. Elbaum M, Kopf AW, Rabinovitz HS, et al. Automatic differentiation of mela-
noma from melanocytic nevi with multispectral digital dermoscopy: a feasibility
study. J Am Acad Dermatol. 2001;44:207-218.

14. Koh HK, Miller DR, Geller AC, Clapp RW, Mercer MB, Lew RA. Who discovers
melanoma? patterns from a population-based survey. J Am Acad Dermatol. 1992;
26:914-919.

15. Banky JP, Kelly JW, English DR, Yeatman JM, Dowling JP. Incidence of new and
changed nevi and melanomas detected using baseline images and dermoscopy
in patients at high risk for melanoma. Arch Dermatol. 2005;141:998-1006.

16. Kopf AW, Welkovich B, Frankel RE, et al. Thickness of malignant melanoma: global
analysis of related factors. J Dermatol Surg Oncol. 1987;13:345-390.

17. Chamberlain AJ, Fritschi L, Kelly JW. Nodular melanoma: patients’ perceptions
of presenting features and implications for early detection. J Am Acad Dermatol.
2003;48:694-701.

18. Healsmith MF, Bourke JF, Osbourne JE, Graham-Brown RA. An evaluation of the
revised 7 point checklist for the early diagnosis of cutaneous malignant melanoma.
Br J Dermatol. 1994;130:48-50.

19. Lucas CR, Sanders LL, Murray JC, Myers SA, Hall RP, Grinchnik JM. Early mela-
noma detection: non-uniform dermascopic features and growth. J Am Acad
Dermatol. 2003;48:663-671.

20. Thomas L, Tranchand P, Bernard F, Secchi T, Colin C, Moulin C. Seminalogical
value of the ABCDE criteria in the diagnosis of cutaneous pigmented tumors.
Dermatology. 1998;197:11-17.

21. Cassileth BR, Lusk EJ, Guerry D, Clark WH, Matozzo I, Frederick BE. “Catalyst”
symptoms in malignant melanoma. J Gen Intern Med. 1987;2:1-4.

22. Abbasi NR, Shaw HM, Rigel DS, et al. Early diagnosis of cutaneous melanoma:
revisiting the ABCD criteria. JAMA. 2004;292:2771-2776.

23. Harris JM, Salasche SJ, Harri RB. Can Internet-based continuing medical edu-
cation improve physicians knowledge and skills? J Gen Intern Med. 2001;16:
50-56.

ARCHIVES Feature

Free color publication if color illustrations enhance the
didactic value of the article.

Darrell S. Rigel, MD
Robert J. Friedman, MD
Alfred W. Kopf, MD
David Polsky, MD

(REPRINTED) ARCH DERMATOL/ VOL 141, AUG 2005 WWW.ARCHDERMATOL.COM
1034

©2005 American Medical Association. All rights reserved.


