
From 1982 to 2011, the melanoma inci-
dence rate doubled in the US.1 In 2018, 
an estimated 87,290 cases of melanoma 

in situ and 91,270 cases of invasive melanoma 
will be diagnosed in the US, and 9,320 deaths 
will be attributable to melanoma.2 Early detec-
tion of melanoma is critically important to re-
duce melanoma-related mortality, with 5-year 
survival rates as high as 97% at stage 1A vs 
a 20% 5-year survival when there is distant 
metastasis.2,3 Melanoma is particularly rele-
vant for medical providers working with vet-
erans because melanoma disproportionately 
affects service members with an incidence 
rate ratio of 1.62 (95% confidence interval [CI],  
1.40-1.86) compared with that of the general 
population.4 

Biopsy is the definitive diagnostic tool for 
melanoma. Histologic analysis differentiates 
melanoma from seborrheic keratoses, pig-
mented nevi, dermatofibromas, and other pig-
mented lesions that can resemble melanoma 
on clinical examination. However, biopsy must 
be used judiciously as unnecessary biop-
sies contribute to health care costs and leave 
scars, which can have psychosocial implica-
tions. With benign nevi outnumbering mela-
noma about 2 million to 1, biopsy is indicated 
once a threshold of suspicion is obtained.5 

DERMOSCOPIC TOOL
Dermoscopy is a microscopy-based tool to 
improve noninvasive diagnostic discrimination 
of skin lesions based on color and structure 
analysis. Coloration provides an indication of 
the composition of elements present in the 
skin with keratin appearing yellow, blood ap-
pearing red, and collagen appearing white. 

Coloration also suggests pigment depth as 
melanin appears black when located in the 
stratum corneum, brown when located deeper 
in the epidermis, and blue when located in the 
dermis.6 Finally, characteristic histopathologic 
alterations in the dermoepidermal junction, 
rete ridges, pigment-containing cells, and/or 
melanocyte granules that occur in melanoma 
are recognizable with dermoscopy.6 

In 2001, Bafounta and colleagues per-
formed the first meta-analysis on the efficacy 
of dermoscopy compared with that of clini-
cal evaluation, finding that dermoscopy per-
formed specifically by dermatology-trained 
clinicians improved the accuracy of identifying 
melanoma from an odds ratio of 16 (95% CI, 
9-31) with naked eye examination to 76 (95% 
CI, 25-223) with dermoscopy.7 

More recently, Terushkin  and colleagues 
demonstrated that diagnosis specificity im-
proves when a general dermatologist is 
trained in dermoscopic pattern recognition. 
Naked eye examination produced a benign 
to malignant ratio (BMR) of 18.4:1, indicating 
that about 18 of 19 biopsies considered sus-
picious for melanoma ultimately yielded be-
nign melanocytic lesions. Although the BMR 
for the general dermatologist experienced an 
increase after dermoscopy training, the ratio 
eventually decreased to 7.9:1.8

DERMOSCOPIC ANALYSIS
Some of the common patterns recognized in 
melanoma are demonstrated in Figures 1 and 
2. Figure 1 is a close-up of a patient’s upper 
back showing a solitary asymmetric melano-
cytic lesion containing multiple red, brown, 
black, and blue hues. The lesion is highly  
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suspicious for melanoma. Key patterns iden-
tified under dermoscopy in Figure 2 increase 
the level of suspicion. The pink circle in the 
upper left of the lesion demonstrates a scarlike  
regression of pigment structure. The orange  
triangle signifies a region with marked variabil-
ity in color called an atypical pigment network, 
and the centrally located yellow circle and gray 
square identify interspersed atypical dots and 
globules of color. The red rectangle on the right 
highlights irregular streaking, linear radial pro-
jections suggestive of superficial spreading 
melanoma. The green line identifies hypopig-
mentation with surrounding curvilinear globular 
structures collectively known as a negative net-
work. Finally, the bottom blue triangle overlies an 
area with a hazy blue tinge called a blue-white 
veil, indicating the presence of melanocytes 
deep in the dermis (Table 1).6,9  

Pattern analysis, the dermoscopic interpre-
tation method preferred by pigmented lesion 
specialists, requires simultaneously assessing 
numerous lesion patterns that vary depending on 
body site.10 Alternative dermoscopic algorithms 
that focus on the most common features of mel-
anoma have been developed to aid practitioners 
with the interpretation of dermoscopy findings: 
the 7-point checklist, the Menzies method, the 
ABCD rule, and the CASH algorithm (Tables 2, 
3, 4, and 5). To apply these algorithms to evalu-

ate the lesion in Figures 1  
and 2 (See eAppendix 
w w w . m d e d g e . c o m 
/fedprac).11-14 The triage 
amalgamated dermo-
scopic algorithm (TADA) 
method, a newer algo-
rithm designed for nov-
ice dermoscopy users, is 
also discussed briefly. 

Argenziano and col-
leagues developed the 
7-point checklist in 1998. 
Two points are assigned 
to the lesion for each of 
the major criteria and  
1 point for each minor 
criteria. The major crite-
ria include an atypical 
pigment network, blue-
white veil, and atypi-
cal vascular pattern; the 
minor criteria include ir-
regular streaks, irregular 

pigmentation, irregular dots/globules, and re-
gression structures.11 The lesion shown in Figure 
2 scores an 8 out of 10 by this metric, hand-
ily surpassing the 3 points required to suggest  
melanoma.11 

The Menzies method was developed by Men-
zies and colleagues in 1996. To be classified as 
melanoma, the pigmented lesion must show an 
absence of pattern symmetry and color unifor-
mity while simultaneously exhibiting at least one 
of the following: blue-white veil, multiple brown 
dots, pseudopods, radial streaming, scarlike de-
pigmentation, peripheral block dots/globules,  
5 to 6 colors, multiple blue/gray dots, and a 
broadened network.12 Again, the lesion shown in 
Figure 2 meets the criteria concerning for mela-
noma based on this algorithm.

The ABCD rule is a more technical dermo-
scopic evaluation algorithm developed in 1994 
by Stolz and colleagues. This method yields a 
numeric value called the total dermoscopic score 
(TDS) based on Asymmetry, Border pigment pat-
tern, Color variation, and 5 Different structural 
components. The assessment of asymmetry is 
determined by analyzing the lesion in a plane 
bisected by 2 axes set at 90°. A score from  
0 to 2 is assigned based on the number of axes 
showing asymmetry in shape, color, or structure. 
Border pigment pattern is analyzed by dividing 
the lesion into eighths. A sharp, abrupt change 

FIGURE 1 

Upper Back Lesion
FIGURE 2 

Lesion Viewed With a Dermatoscope

Dermoscopic patterns are explained in Table 1.
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in pigment pattern at the periphery earns the 
lesion 1 point for each division. The determi-
nation of the color variation score is done by 
adding 1 point for each white, red, light brown, 
dark brown, blue-gray, or black region identi-
fied in the lesion. Last, the lesion is assigned  
1 point for each of 5 different structural compo-
nents observed in the lesion, which include net-
works, homogenous areas, dots, globules, and 
streaks. To be significant, homogenous areas 
must be at least 10% of the lesion, and multi-
ple branched streaks or dots must be visible. 
The TDS is calculated with the following for-
mula: TDS = 1.3 x Asymmetry + 0.1 x Border 
+ 0.5 x  Color + 0.5 x Different. Higher scores 
are more concerning of melanoma, with scores  
> 5.45 suggesting melanoma.13 The lesion 
shown in Figure 2 registers a 7.7 by this metric.

Henning and colleagues developed the CASH 
algorithm in 2006 with the intention of assist-
ing less experienced dermoscopy users with le-
sion evaluation.14 This algorithm tallies points for 
Color, Architectural disorder, Symmetry, and Ho-
mogeneity. One point is attributed to a lesion for 
each light brown, dark brown, black, red, white, 
and/or blue region present. Architectural disor-
der is assigned a point value between 0 and 2, 
with 0 indicating the absence of or minimal ar-
chitectural disorder, 1 indicating moderate disor-
der, and 2 indicating marked disorder. Symmetry 
is assigned a point value between 0 and 2, with 
0 points assigned to a lesion that exhibits biax-

ial symmetry, 1 point assigned to a lesion that 
exhibits monoaxial symmetry, and 2 points as-
signed to a lesion that exhibits biaxial asymme-
try. Finally, 1 point is attributed to a lesion for 
evidence of each of the following: atypical net-
work, dots/globules, streaks/pseudopods, blue-
white veil, regression structures, blotches > 10% 
of the overall lesion size, and polymorphous 
blood vessels. The lesion in Figure 2 scores  
16 points out of the maximum total CASH score 
of 17. Any lesion scoring 8 or more is suggestive 
of malignant melanoma.14

Finally, the TADA method was developed by 
Rogers and colleagues in 2016.15 This method 
uses sequential questions to evaluate lesions. 
First, “Does the lesion exhibit clear dermoscopic 
evidence of an angioma, dermatofibroma, or 

TABLE 1  

Summary of Dermoscopic Patterns Observed in Figure 26,9

Shape Pattern Description Statistical Impact

Pink circle Regression structure Depigmented region similar  
to scar that may present with  
gray peppering

Sensitivity: 11.4-79%
Specificity: 63-99%
Odds ratio: 2-18.3

Orange triangle Atypical pigment networks Pigmented lines and hypopigmented 
holes in a grid network

Sensitivity: 21-100%

Yellow circle
Gray square

Atypical dots and globules 
of color

Black, brown, or blue-gray round  
structures

Sensitivity: 13-39.6%
Specificity: 74.3-92%
Odds ratio: 1.7-4.8

Red rectangle Irregular streaks Black or brown radial projections  
at the border of the lesion

Sensitivity: 4.8-58%

Green line Negative network Serpiginous lines of  
hypopigmentation surrounded  
by globular structures

Sensitivity: 22-34.6%
Specificity: 77.2-95%
Odds ratio: 1.4-1.8

Blue triangle Blue-white veil Blue pigmentation with a  
glassy haze

Sensitivity: 11.4-92%
Specificity: 74-99%
Odds ratio: 1.74-13

TABLE 2 
7-Point Checklist
Diagnostic Criteriaa

Major criteria  (2 points each)
     Atypical pigment network
     Blue-white veil
     Atypical vascular pattern

Minor criteria (1 point each)
     Irregular streaks
     Irregular pigmentation
     Irregular dots/globules
     Regression structures

aConcerning for melanoma if total score ≥ 3 points.
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seborrheic keratosis?” If “yes,” then no addi-
tional dermoscopic evaluation is necessary, and 
it is recommended to monitor the lesion. If the 
answer to the first question is “no,” then ask, 
“Does the lesion exhibit architectural disorder?” 
The presence of architectural disorder is based 
on an overall impression of the lesion, which in-
cludes symmetry with regard to structures and 
colors. Any lesion deemed to exhibit architec-
tural disorder should be biopsied. If the lesion 
has no architectural disorder, the third question 
is, “Does the lesion contain any starburst pat-
terns, blue-black or gray coloration, shiny white 
structures, negative networks, ulcers or erosions, 
and/or vessels?” If “yes,” then the lesion should 
be biopsied. Since the lesion in Figure 2 exhib-
its marked architectural disorder in terms of sym-
metry and color, analysis of the lesion with the 
TADA method would yield a recommendation for 
biopsy.15

DERMOSCOPY IN PRACTICE
A. Bernard Ackerman, MD, a key figure in the 
modern era of dermatopathology, wrote an edi-

torial for the Journal of the American Academy 
of Dermatology in 1985 titled “No one should 
die of malignant melanoma.” The editorial high-
lighted that the visual changes associated with 
melanoma often manifest years prior to malig-
nant invasion and advocated that all physicians 
should have competence in melanoma detec-
tion, specifically mentioning the importance of 
training primary care physicians (PCPs), derma-
tologists, and pathologists in this regard.16 This 
sentiment is equally as true now as it was in 
1985. 

Naked eye examination paired with an eval-
uation of patient risk factors for melanoma, in-
cluding fair skin types, significant sun exposure 
history, history of sunburn, geographic location, 
and personal and family history of melanoma, 
are the foundation of melanoma detection ef-
forts.17 Studies suggest that the triage skills of 
PCPs could be improved in regard to the eval-
uation of pigmented lesions. Primary care resi-
dents, for instance, did not accurately diagnose 
40% of malignant melanoma cases.18,19 Addition-
ally, a meta-analysis demonstrated that PCP ac-
curacy when diagnosing malignant melanoma 
ranged between 49% and 80%, significantly less 
than the 85% to 89% exhibited by practicing 
dermatologists.19 Dermoscopy could be incor-
porated as an element of the skin examination to 
enhance lesion discrimination among PCPs, as it 
has proven use in dermatologic practice.

Dermoscopy is not readily used by PCPs. A 
survey study of 705 family practitioners in the 
US performed by Morris and colleagues dem-
onstrated that only 8.3% of participants 
currently use a dermatoscope to evaluate pig-
mented lesions.20 The most common barriers to  
dermoscopy use cited by PCPs in the US in-
clude the cost of the dermatoscope, the 
time required to acquire proficiency, and the 
lack of financial reimbursement.16 True uti-
l ization of dermoscopy among PCPs is 
higher than this figure suggests due to 
the number of PCPs who access dermo-
scopic evaluations via teledermatology. All  
21 Veterans Integrated Services Networks of 
the Veterans Health Administration (VHA) sys-
tem, for instance, participate in teledermatology 
and jointly employ more than 1,150 trained tele-
health clinical technicians who created a collec-
tive 107,000 teledermatology encounters with 
and without dermoscopy for evaluation by der-
matologists in the most recent fiscal year (Mar-
tin Weinstock, written communication, October 

TABLE 3

Menzies Method
Diagnostic Criteria

Highly suggestive of melanoma if absence  
of pattern symmetry AND color uniformity

And at least one of the following:
     Blue-white veil
     Multiple brown dots
     Pseudopods
     Radial streaming
     Scarlike depigmentation
     Peripheral black dots/globules
     5-6 colors
     Multiple blue/gray dots
     Broadened network

TABLE 4

ABCD Rule
Diagnostic Criteriaa Score Weight Factor

Asymmetry 0-2 x 1.3

Border pigment pattern 0-8 x 0.1

Color variation 1-6 x 0.5

Different structural components 1-5 x 0.5

aTotal dermoscopic score ≥ 5.45 is highly suggestive of melanoma; Total dermoscopic 
score = 1.3 (A score) + 0.1 (B score) + 0.5 (C score) + 0.5 (D score).
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2017). Nonetheless, it is necessary to determine 
the contribution that wider utilization of dermos-
copy among PCPs would have on melanoma  
surveillance.

Studies show that dermoscopic algorithms 
improve the sensitivity while slightly decreas-
ing the specificity of PCPs to detect mel-
anoma compared with that of the naked eye  
examination. Dolianitis and colleagues dem-
onstrated that a baseline sensitivity of 60.9% 
for melanoma detection improved to 85.4% 
with the 7-point checklist, 85.4% with Men-
zies method, and 77.5% with the ABCD rule, 
while the baseline specificity of 85.4% mod-
erated to 73.0%, 77.7%, and 80.4%, respec-
tively, among 61 medical practitioners after 
studying dermoscopy techniques from 2 CDs.21 

Westerhoff and colleagues performed a ran-
domized controlled trial with 74 PCPs to de-
termine the effect of a minimal intervention 
on melanoma diagnostic accuracy. The inter-
vention consisted of providing participants in 
the experimental group with an atlas of mi-
croscopic features common to melanoma to 
be read at the participants’ leisure, a 1-hour  
presentation on microscopy, and a 25-question 
practice quiz. Participants randomized to the 
intervention group improved their diagnostic 
accuracy from 57.8% to 75.9% with the use 
of dermoscopy. This group also experienced 
improved accuracy in its clinical diagnosis of 
melanoma from 54.6% to 62.7%.22 

Argenziano and colleagues demonstrated 
similar results after PCPs attended a 4-hour 
workshop on dermoscopy. The 73 PCPs in this 
study evaluated 2,522 lesions randomized to 
naked eye examination or dermoscopy. The 
BMR, calculated from the data provided, im-
proved from 12.6:1 to 10.5:1, respectively, when 
dermoscopy was incorporated into lesion anal-
ysis, while the sensitivity increased from 54.1% 
to 79.2% and the negative predictive value in-
creased from 95.8% to 98.1%. It is important 
to note that the BMR and negative predictive 
value improved in tandem, indicating that PCPs 
were more discriminatory with their referrals for  
evaluation by dermatology while capturing a 
greater percentage of melanomas.23 

These studies are not without limitations 
that preclude broad generalizations. For ex-
ample, Dolianitis and colleagues and Wester-
hoff and colleagues provided participants with 
dermoscopic images of the lesions to be evalu-
ated instead of requiring personal use of a der-

matoscope, whereas the study by Argenziano 
and colleagues incorporated only 6 histopath-
ologically proven malignant melanomas into 
each of the naked eye examination and the ex-
perimental dermoscopy groups.21-23 Yet these 
studies suggest that broader use of dermos-
copy among PCPs could improve the accuracy 
of melanoma detection given clinically relevant 
training. 

Several additional studies identify positive 
correlations associated with dermoscopy use 
among PCPs. A recent survey of 425 French 
general practitioners found that 8% of the study 
participants acknowledged owning a derma-
toscope. Dermatoscope owners spent a sta-
tistically significant longer time analyzing each 
pigmented skin lesions, exhibited greater confi-
dence in their analysis of pigmented lesions, and 
issued fewer overall referrals to dermatologists.24 

Similarly, Rosendahl and colleagues evalu-
ated the number needed to treat (NNT) (equiv-
alent to the BMR) among 193 Australian PCPs 
and found that the NNT was inversely correlated 
to the frequency with which the physicians used 
dermoscopy. However, it was difficult to deter-
mine the definitive cause of the reduced NNT in 
this study because a similar effect was observed 
when NNT was evaluated based on general 
practitioner subspecialization.25 Again, despite 
limitations, these studies suggest that increased 
dermoscopy use among PCPs could reduce 
the morbidity of lifelong scarring as well as the  

TABLE 5 

CASH
Diagnostic Criteriaa

Color (1 point each)
     Light brown
     Dark brown
     Black
     Red
     White
     Blue

Architectural disorder (0-2 points)

Symmetry (0-2 points)

Homogeneity (1 point each)
     Atypical network
     Dots/globules
     Streaks/pseudopods
     Blue-white veil
     Regression structures
     Blotches
     Polymorphous blood vessels

aHighly suggestive of melanoma if total score ≥ 8 points.
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short-term anxiety associated with a possible 
melanoma diagnosis.

Limitations
Even in the hands of a trained dermatolo-
gist, dermoscopy has limitations. Featureless  
melanoma is a term applied to melanoma le-
sions bereft of classical findings on both naked 
eye examination and dermoscopy. Menzies, a 
dermatologic pioneer in dermoscopy, acknowl-
edged this limitation in 1996 while showing that 
8% of melanomas evaded dermoscopic de-
tection. He proceeded to discuss the impor-
tance of clinical history in melanoma detection 
because all of the featureless melanomas ex-
hibited recent changes in size, shape, and/
or color.26 More recently, sequential dermos-
copy (mole mapping) imaging has been imple-
mented to successfully identify these lesions.27 
Thus, dermoscopy cannot replace dermatol-
ogists trained in the art of visual assessment 
with honed clinical diagnostic acumen. Rather, 
dermoscopy is a tool to enhance the assess-
ment of clinically suspicious lesions and aid di-
agnostic discrimination of uncertain pigmented 
lesions.

CONCLUSION
Primary care physicians are on the frontline of 
medicine and often the first to have the oppor-
tunity to detect the presence of melanoma. No-
tably, 52.2% of the 884.7 million medical office 
visits performed annually in the US are with 
PCPs.28 Despite the benefits, dermoscopy is 
not uniformly used by dermatologists in the 
US. Of dermatologists practicing for more than  
20 years, 76.2% use dermoscopy compared 
with 97.8% of dermatologists in practice for less 
than 5 years. This illustrates an increased use in 
tandem with dermatology residencies integrat-
ing dermoscopy training as a component of the 
curriculum, showing the importance of incor-
porating dermoscopy into medical school and 
residency training for PCPs..29-31 Guidelines re-
garding dermoscopy training and dermoscopic 
evaluation algorithms should be established, 
routinely taught in medical education, and ac-
tively incorporated into training curriculum for 
PCPs in order to improve patient care and re-
alize the potential health care savings associ-
ated with the early diagnosis and treatment of 
melanoma. Dermoscopic-teledermatology con-
sultations present a viable opportunity within 
the VHA to expedite access to care for veter-

ans and simultaneously offer evaluative feed-
back on lesions to referring PCPs, as skilled, 
dermoscopy-trained dermatologists render the 
diagnoses. Given the devastating mortality rate 
of melanoma, continued multidisciplinary edu-
cation on identifying melanoma is of the utmost 
importance for patient care. Widespread imple-
mentation of dermoscopy and dermoscopic-
teledermatology consultations could save lives 
and slow the ever-increasing economic burden 
associated with melanoma treatment, costing 
$1.467 billion in 2016.32
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