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Abstract

Background: Dermoscopy is a dermatological examination method that is made with a special magnifying device called dermo-
scope (or dermatoscope). The device is usually used in the evaluation of nevomelanocytic lesions, and it is especially important
in determining A, B, C, and D scores used in the calculation of “total dermoscopic score (TDS)". This score facilitates the identifi-
cation of malignancy risk of lesions. For this evaluation, there is a need for several mathematical calculations, which are quite
time-consuming.

Objectives: This study aimed to develop a new scale to calculate the score quicker to accelerate the determination of malignancy
risk of nevomelanocytic lesions.

Methods: All possible scores, which were obtained by the addition of individually multiplying all possible values of A, B, C, and D
letters by their own coefficients, were mathematically calculated with a simple calculator. The quartets of ABCD giving the same
score were reduced to their lowest numbers. All possible AB and CD pairs were systematically arranged on a scale that had a column
of AB and a row of CD values. All results of the quartets were gradually placed on a scale from minimum to maximum.

Results: A total of 810 quartets of ABCD were determined. By the reduction of ones giving the same scores, a total of 207 values were
obtained. All quartets and their total scores were placed on a scale called “dermoscopic score scale”. On the scale, white, yellow, and
red score areas indicated benign, suspicious, and high-risk nevomelanocytic lesions for melanoma.

Conclusions: This scale helps faster obtain TDS of nevomelanocytic lesions by decreasing the calculation period, especially when

an analog handheld dermoscope is used.
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1. Background

Dermoscopy (DS) is an intravital and noninvasive
examination method that analyses epidermis, dermo-
epidermal junction, and upper dermis of the alive skin us-
ing a glass plate,an immersion oil, and an epi-illumination
by a tool called “dermoscope”. Through this method, skin
lesions can be examined at a 10 - 40-fold magnification (1,
2). Unna first described the use of a dermoscope with im-
mersion oil in 1863, and called it “diascopy”. Pehamberger
et al. introduced the term “epiluminescent microscopy”
into the literature in 1987, and developed the method “pat-
tern analysis”. The term “dermoscopy” was first introduced
into the literature by Friedman et al. in 1991, and is still
the most widely used method (3). Because dermoscopy
requires training and experience, a few simplified algo-
rithms have been developed until now for the dermoscopic
diagnosis of pigmented skin lesions. They include ABCD

rule, Menzies method, seven-point checklist (Argenziano
method), and three-point checklist algorithm.

The ABCD rule was described by Stolz and Nachbar in
1994, and is still one of the most used methods (2, 4). In this
method, after a melanocytic lesion is examined clinically
with the naked eye, the A, B,C,and D values are determined
in the dermoscopic examination. By summing up the ob-
tained values from the ABCD algorithm, a total score is cal-
culated thatis called total dermoscopic score (TDS). The cal-
culation of TDS needs a few mathematical operations such
as four multiplications and one addition (5). This evalu-
ation usually takes a lot of time, especially in the case of
the presence of multiple lesions. Although there are more
complex dermoscopy devices that provide a shorter exami-
nation time and have digital imaging capabilities, they can
cost several thousand dollars (4, 5).
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2. Objectives

This study aimed to develop a new and practical scale
to calculate TDS quicker and practically to accelerate the
determination of malignancy risk of nevomelanocytic le-
sions.

3. Methods

3.1. Description of ABCD Algorithm

To calculate TDS, one of the most used methods is the
ABCD algorithm, in which each letter indicates a different
feature of the lesion: “A” refers to asymmetry (regarding
shape, color, and dermoscopic features), “B” to border ir-
regularity (assuming the lesion is an eight-slice circle), “C”
to color (one point for each different color), and “D” to dif-
ferentiated structures (one point for each different struc-
ture such as pigment network, structureless area(s), dot(s),
globule(s), and branched streak(s) (2, 4).

3.2. Determination of TDS

In this calculation, each letter can bring a different
number of values: three for A, eight for B, six for C, and five
for D. Each parameter has different coefficients: 1.3 for A, 0.1
for B, and 0.5 for C and D. We obtain TDS by the addition of
individually multiplying all possible values of each letter
by their own coefficients. The minimum score obtained is
1whereas the maximum score is 8.9. ATDS < 4.75 indicates
benign melanocytic lesion, a TDS of 4.8 - 5.45 indicates a
suspicious lesion, and a TDS > 5.45 suggests a high likeli-
hood of melanoma (2, 4, 5) (Table 1).

Patients who have TDS between 4.8 and 5.45 are recom-
mended that they should be re-examined at regular inter-
vals against the possibility of developing melanoma, and
ones having TDS of higher than 5.45 are recommended
that they should be operated for examining of their lesions
histopathologically (5). A suspicious melanocytic lesion
without criteria suggestive of melanoma should be moni-
tored in short-term follow-ups within three to four months
(6). On the other hand, patients having known risk factors
for melanoma but not having any suspicion in their lesions
can be monitored using long-term follow-ups within six to
12 months (7).

3.3. Mathematical Analysis to Create the Dermoscopic Score
Scale

First, all possible TDSs that were obtained by the addi-
tion of individually multiplying all possible values of each
letter by their own coefficients were calculated with a sim-
ple calculator (Casio® DJ-240D PLUS, 300 steps check, 14
digits, Casio Computer Co., Ltd., Shibuya, Tokyo, Japan), us-
ing a classical scoring formula as shown below (2-5).

TDS = (A% 1.3) + (B x 0.1) + (C x 0.5) + (D x 0.5)

Then, all possible quad combinations of ABCD giving
these results were determined. The counts of quartets giv-
ing the same TDS were reduced to their lowest numbers.
All AB (e.g., 00, 01, 02, 03, etc.) and CD (e.g., 11, 12,13, 14, etc.)
pairs were systematically arranged on a graduated scale
consisting of a column of AB values and a row of CD values.
Finally, all possible TDS results were placed on this scale
from smallest to biggest, which were ordered left to right
and top to bottom, respectively. In this scale, TDSs < 4.75
(benign) were placed in the white area, TDSs between 4.8
- 5.45 (suspicious for malignancy) in the yellow area, and
TDSs > 5.45 (favoring melanoma) in the red area.

3.4. Ethical Issues

The present study was conducted after the endorse-
ment of the local Ethics Committee of the Bagcilar Re-
search and Training Hospital of the University of Health
Sciences (approval code: 10600/11/19). As the study was
mathematical research that used no live subjects, no con-
sent was required.

4. Results

The total number of possible AB pairs was 27, whereas
the total number of CD pairs was 30. With computer cal-
culations, the total number of all possible quad combina-
tions of values of A, B, C, and D letters, as well as the total
number of TDS, was 810 (30 X 27 = 810). Some combina-
tions of ABCD quartets gave the same TDS. For example, the
total score of A1B1C1D5, A1B1C2D4, and A1B1C3D3 combina-
tions was 4.4, while the total score of A2B4C4D5,A2B4C5D4,
and A2B4C6D3 combinations was 7.5. In other words, some
of the total 30 CD pairs gave the same TDS results (n =28)
when treated with the same AB pairs, except for the pairs of
C1D1 and C6D5. To create only one CD row (surrounded by
black), a simplification was performed by subtracting 20
pairs that gave the same TDS (surrounded by red) from the
28 ones, and 10 CD pairs [C1D1, C6D5, and 28 - 20 = 8 pairs]
left behind (top CD row). Finally, the CD pairs giving the
same results were placed on the top of each other (shown
as eight columns marked in different colors) (Figure 1).

With this simplification, a total of 27 AB and 10 CD pairs
and a total of 270 TDSs were obtained. Later, a scale with 27
AB columns and 10 CD rows was created and the obtained
TDSs were arranged on this scale systematically. It was
called the Dermoscopic Score Scale (DSS). All possible val-
ues of both AB and CD pairs, as well as all possible TDS val-
ues, were shown in DSS from the smallest (1) to biggest(8.9)
(Figure 2). On this colored scale, scores in white areas in-
dicated benign nevomelanocytic lesions, yellow ones indi-
cated suspicious nevomelanocytic lesions for malignancy
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Table 1. Calculation of TDS with the ABCD Algorithm

ABCD, Features Value Weight Factor Subscores
Asymmetry (regarding shape, color, and dermoscopic features) 13 0-2.6
Symmetric 0
One-axis asymmetry 1
Two-axis asymmetry 2
Border irregularity 0.1 0.5-3
0 to 8-border 0-8
Color (one point for each color) 0.5 0.5-3
White, light brown, dark brown, blue-grey, red, black 1-6
Differentiated structures (one point for each different structure) 0.5 0.5-2.5
Pigment network, structureless area(s), dot(s), globule(s), branched streak(s) 1-5
TDS 1.0-8.9
CD Pairs Giving the Same Results (Shown as 8
Columns of Different Colors)
(Total N =30, simplified N=10)
11 12 13 14 15 25 35 55 65
AB Pairs
(Total N=27) 21 22 23 24 34 44 64
31 32 33 43 53
41 42 52 62
51 61

Figure 1. Columns of CD pairs giving the same results

requiring strict follow-up, and red ones indicated a high
likelihood of melanoma.

5. Discussion
The time for a whole skin examination (WSE) includes

the time necessary for both general visual examination
and any required special examinations. The length of

] Skin Stem Cell. 2019; 6(2):e102138.

this time spent with patients is important in several as-
pects. The patients are more satisfied when their physi-
cians spend more time on their exams and they feel that
it was worth the time that they spend on telling their
concerns. On the other hand, the reimbursement of the
physician is indirectly related to the time required for a
physician-patient interview. Gross et al. stated that a very
short (one minute) estimate of the time was required for
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Figure 2. Dermoscopic score scale

a WSE (8). Also, Zalaudek et al. indicated in their multi-
center study that the median time needed to complete a
WSE without dermoscopy was 70 seconds. However, they
added that a WSE aided by dermoscopy was significantly
longer (142 seconds) than a WSE without dermoscopy, and
a thorough WSE, with or without dermoscopy, required
less than three minutes, which is a reasonable amount of
added time to potentially prevent morbidity and mortal-
ity associated with skin cancer (9). Jaimes et al. suggested
that the common reason for the precluding use of a der-
moscope was time pressure. They also stated that the time
for dermoscopy was a process depending on the perform-
ing operator (10). The time was reported as approximately
seven minutes per patient and about 15 seconds per lesion

by Kofler et al. (11). Additionally, a complete dermatolog-
ical examination period includes additional procedures,
such as Wood'’s lamp examination, potassium hydroxide
preparation, swabs for bacterial/viral cultures, etc. (8, 9).
It has been stated that dermoscopy will increase this time
even more as part of the whole skin examination (9, 11, 12),
besides taking anamnesis, patient’s undressing, or coun-
seling (8, 12). Considering some factors such as the pa-
tient’s age, tool use, scalp, genital, and mucous membrane
examinations, the examination time will be more longer
(12). In another study, it was stated that when making the
whole dermatological assessment to reach a preliminary
diagnosis, the physician should consider both clinical in-
formation such as the age of the patient, skin type, nevi
counts, damage of ultraviolet radiation to the skin, famil-
ial/ personal history of melanoma, and dermoscopic exam-
ination, besides the detection of special signs in the lesion,
such as ugly duckling sign (13) and changes over time in
repeated examinations (14). Another factor determining
the dermoscopic examination time is differences in the ex-
perience of physicians. When it is performed by a more
experienced expert, dermoscopic patterns are recognized
more easily and the lesion is diagnosed faster than when
it is done by less experienced physicians (15). Jaimes et al.
pointed out another important factor for dermoscopic ex-
amination time, which is the bedside-examination of the
patient that is a more uncomfortable and anxious situ-
ation than the ones made based on photographs. They
stated that this condition may affect the decision-making,
based on the fact that the assessment is made under the
pressure of time (10). Digital dermoscopy is the gold stan-
dard for dermoscopic examination and its use for moni-
toring has proven to be the most effective method in the
following of nevomelanocytic lesions and the early detec-
tion of melanomas (16). The reason is that this method
makes it possible to conduct the photo documentation of
images to use for comparison with other images taken in
the follow-up periods. The most subtle changes in a lesion
can be detected and evaluated with larger magnifications
(17). When a digital one is used, the dermoscopic examina-
tion, which is performed at a single moment during a med-
ical examination, takes a rather short time than examina-
tions made by a handheld (or analog) device. However, al-
though a computerized dermoscope provides a shorter ex-
amination time and has digital imaging capabilities, it can
cost several thousand dollars (5, 18). Its other disadvantage
is thelack of compliance. Many patients return for the next
examination after much longer periods than the recom-
mended intervals, and this cannot be underestimated. For
the reason of the uncertainty of follow-ups, clinicians of-
ten feel the pressure to use more aggressive management
such as redundant excisions. It has been stated that one of
the most probable reasons for the lack of compliance is the
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high cost of digital dermoscopic examinations, especially
for short-term follow-up patients. Therefore, some policies
have been developed to reduce the financial burden on pa-
tients, e.g., by providing free of charge three-month follow-
up examinations (19). Finally, Biyik Ozkaya et al. reported
that when the histopathological diagnosis is accepted as
the gold standard, digital dermoscopy shows 96.6% sen-
sitivity, 14.9% specificity, and 47% diagnostic value, while
the evaluation by clinicians shows 100% sensitivity, 66.66%
specificity, and 95% diagnostic value. The authors con-
cluded that the clinicians’ diagnosis with the ABCD rule
is more valuable than diagnoses made by a digital auto-
mated dermoscope. Thus, digital dermoscopy is helpful
for clinicians to diagnose, but it is not merely enough to di-
agnose (18). In conclusion, given both the examination and
calculation times, the determination of TDS by a handheld
analog dermoscope is a very time-consuming process. The
present study described a new and time-saving method for
determining TDS, by removing the calculation time. It de-
scribes a shortcut method to easily see all possible TDSs
on a simplified small scale. Thus, this study is the first ex-
ample in the dermatological literature, in terms of provid-
ing a shortcut in the calculation of TDS, without computer
aid. The dermoscopic score scale may help both derma-
tologists and physicians to provide a faster and practical
dermoscopic evaluation of nevomelanocytic lesions, espe-
cially in clinics without a digital dermoscope.

Footnotes
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