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Abstract

Early diagnosis when melanoma is still small and thin is essential for improving mortality
and morbidity. However, the diagnosis of small size melanoma might be particularly difficult,
not only clinically but also dermoscopically. This study aimed to define clinical and dermato-
scopic parameters in the diagnosis of suspicious pigmented cutaneous lesions with a diam-
eter of < 6mm and determine the sensitivity, specificity, positive and negative predictive
values as well as the accuracy of each clinical and dermatoscopic criterion. This is a trans-
versal, descriptive and analytical study of dermatoscopic analysis with the gold standard
being the pathologic examination obtained from the excisional biopsy of suspicious melano-
cytic lesions with a diameter of < 6mm. Trunk and limb lesion data from a public health ser-
vice and a private clinic were prospectively collected from 2011 to 2017 by a unique
observer. In total, 481 melanocytic lesions were included, with 73.8% being < 4mm in diam-
eter. Overall, 123 were diagnosed as melanoma, 56.0% in situ and 22.0% as thin melano-
mas (Breslow index 0.1 to 1.0mm). Melanoma presented symmetry in 53.7% of cases,
regular borders in 54.5% and a single color in 60.2%. Regarding evolution, 13.8% of mela-
nomas versus 10.9% of benign lesions (p = 0.116) were new by comparing photos from
baseline with photos from the follow-up. The majority of melanomas (65%) were found on
the limbs compared to 37.2% of the benign lesions at this location (p<0.001). A multiple
logistic regression model adjusted for age, gender and location was created. The indepen-
dent variables associated with the diagnosis of melanoma < 6mm, adjusted for age, gender
and location, were: streaks (adjusted Odds Ratio [aOR] 2.5; 95% CI 1.3—4.7; p = 0.006),
and the presence of a structureless area (aOR 2.2, 95% Cl 1.2—4.0, p = 0.011). Conversely,
a symmetric typical pigment network was a protection variable (aOR 0.4, 95% 0.7-0.9, p =
0.040). In conclusion, dermatoscopic criteria have been identified which help to diagnose
cases of small size melanoma. These include streaks and structureless areas that can be
taken, particularly in consideration for the diagnosis of this subset of small difficult
melanomas.
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Predictive Value; NPV, Negative Predictive Value;
H&E, Hematoxylin & Eosin.

Introduction

Cutaneous melanoma (CM) is the cancer with the highest mortality, despite representing only
1% of all skin cancers [1]. Its metastatic potential, its increasing incidence in white populations
and its prevalence in lower age groups has stimulated ever more early diagnoses to improve its
prognosis [2]. To assist in the early diagnosis, dermatologists currently rely on dermoscopy. At
present, this is the most important tool to assess pigmented cutaneous lesions and allow the
early excision and treatment of the CM in order to avoid the unnecessary removal of benign
lesions. With the advent of the dermatoscope and routine examination of pigmented lesions,
the number of melanomas in initial stages with sizes under the classic 6mm in diameter crite-
rion by ABCD for CM are increasingly being detected [3-16]. This new dimensional frontier
for melanomas has been reported in the literature in case reports as well as in case series, pre-
dominantly comparing them with larger melanomas, with many articles using the histopatho-
logical dimensions of the lesions [17-24].

However, what distinguishes these small lesions from the melanocytic nevi? Does dermo-
scopy help in this distinction? Are dermatoscopic criteria for large melanomas applicable to
those of smaller size? It is therefore essential to better characterize small suspicious melanocy-
tic lesions, allowing the ideal moment for their excision to be established. This study aimed to
define clinical and dermatoscopic parameters in the diagnosis of suspicious pigmented cutane-
ous lesions with a diameter of < 6mm and determine the sensitivity, specificity, positive and
negative predictive values as well as the accuracy of each clinical and dermatoscopic criterion.

Materials and methods

This is a clinical-epidemiological study with transversal, descriptive and analytical design
using data from both public health service (Dermatologic Department of the Brazilian
National Cancer Institute-INCA), as well as from private clinic, where the leading researcher
(Campos-do-Carmo G), carries out the same dermoscopy activity and receives referred
patients. Clinical and dermatoscopic images obtained from 2011 to 2017 were prospectively
collected from 521 small-diameter pigmented lesions, according to the following inclusion cri-
teria: Trunk and limb pigmented lesions of < 6mm in diameter suspicious of cutaneous mela-
noma either at clinical examination or dermoscopy, submitted to biopsy; patient consent to
take part in the study by signing the Informed Consent Form.

Lesions included had to meet the dermatoscopic melanocytic hypothesis and a suspicion of
melanoma in at least one of two analyses (clinical and/or dermatoscopic). The criteria for
exclusion were: suspicious clinical lesion but not melanocytic at dermoscopy, rather typical of
other lesions as angiomas, seborrheic keratosis and basal cell carcinoma; lesions on the face,
scalp, acral and mucosal surfaces; metastatic lesions; insufficient or poor quality photos; and
technical problems during the inclusion of small lesions in paraffin. Forty lesions were
excluded by the criteria above. All lesions were measured in vivo before excision, using a milli-
meter scale tag attached to the relaxed skin.

The lesions were photographed using digital cameras (Nikon, Tokyo, Japan) and dermo-
scopy images were made using a coupler and manual dermatoscope 10X, (DermLite®) Foto;
3GEN, USA), and/or digital Mediscope 20X (Fotofinder®), Germany). Image acquisition was
performed under crossed polarized light with alcohol gel as the interface liquid. The decision
to remove the lesion was based on clinical and/or dermatoscopic suspicion at the time of
examination. The clinical hypothesis was based on the ABCDE criteria (asymmetry, irregular
border, colour, diameter and evolution) proposed by Friedman et al. in 1985 [25]. The derma-
toscopic hypothesis represented the presence of certain dermatoscopic structures and com-
pared the clinical and dermatologic hypotheses with the final histological result. The protocol
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for monitoring patient’s evolution was based on total body photos once a year and a revision
of lesions at high clinical-dermoscopic suspicion for melanoma.

The leading researcher in charge of patient evaluation already had over 10 years of experi-
ence in dermoscopy at the time of study onset. After selection and lesion removal, in a second-
ary phase, the cataloged clinical and dermatoscopic images were displayed on the computer
screen and submitted to the simplified ABC dermatoscopic algorithm, without access to histo-
pathological results at that time, in order to quantify the variables being analyzed in relation to
the algorithm, with the results found by histopathology. The cutoff point for the simplified
ABC dermoscopic algorithm was defined according to the literature (> 3mm) [26] and
according to the data distribution characteristics (> 4mm). Demographic data were taken
from the questionnaire prepared by the researcher both from INCA patients and private clinic
patients’ records.

Histopathological reports were consulted from the INCA database or collected with
patients and pathologists. All lesions were examined by pathologists with over 5 years of expe-
rience in melanocytic lesions, and project collaborators. The dependent variable was the CM
diagnosis from the histopathological examination. The descriptive and independent variables
were sociodemographic, personal and family information regarding melanoma and melanocy-
tic nevi, clinical lesion features, clinical hypothesis, dermatoscopic features and dermatoscopic
hypothesis of the lesion.

Statistical analysis

The descriptive analysis of the lesions of the study considered the mean (+ standard deviation)
or median for continuous variables and frequency distribution for categorical variables. Non-
parametric tests were applied to analyze results considering the nature of distribution of the
studied variables. The chi-squared test was employed aiming to compare the frequency of cate-
gorical variables and, when indicated, Fisher’s Exact Test was applied. The association between
independent variables and the outcome (melanoma diagnosis) was made by applying the Pear-
son’s chi-square test. Values of p<0.05 were considered statistically significant.

The Statistical Package for the Social Sciences (SPSS) for Windows, Inc., USA, version 21.0
was used for statistical calculations in this study. Calculations of Sensitivity (S), Specificity (E),
Positive Predictive Value (PPV), Negative Predictive Value (NPV) and Accuracy were per-
formed using the online software MedCalc, available at: https://www.medcalc.org/calc/
diagnostic_test.php.

The procedures utilized in this research were in accordance with all resolutions that regu-
late research directives and research norms involving humans in Brazil. This project was
approved by the Committee on Ethics and Research from INCA, under Number 130-10 on
Feb 16, 2011 (45756015.3.0000.5274) and amendment, Number 1.295.179 of October 25, 2015.
All patients consented and signed the consent form.

Results

The analysis included 481 lesions with diameters not exceeding 6mm and which were sus-
pected of cutaneous melanomas, resulting in the detection of 123 CMs (Table 1). The lesions
were found in a total of 372 patients, with a median of 1 lesion per patient. All excised lesions
were confirmed as melanocytic by histopathology.

Lesion sizes varied from 1 to 6mm. Almost half of the documented lesions (48.2%) had
diameters of up to 3mm, 73.8% up to 4mm and 91.7% up to 5mm. Of the CMs found, 50.4%
had diameters < 3mm and 75.6% < 4mm. The remaining 24.4% had diameters between 5 and
6mm.
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Table 1. Histopathological results of 481 lesions < 6mm in diameter.

Histopathologic Results N %
Atypical melanocytic nevus 217 45.1
Cutaneous melanoma 123 25.6
In situ 69 (56.0)
Breslow thickness < 1mm 27 (22.0)
Atypical melanocytic proliferations/Incipient melanomas 27 (22.0)
Common melanocytic nevi 74 15.4
Lentigo simplex 36 7.5
Junctional melanocytic lentiginous nevus 16 33
Spitz Nevus/Reed Nevus 10 2.1
Halo nevus 4 0.8
Blue nevus 1 0.2
Total 481 100.0

https://doi.org/10.1371/journal.pone.0252162.t001

The majority of CMs were examined in situ (56.0%). The most prevalent histological sub-
type was superficial spreading melanoma (94 cases), with only one case associated with mela-
nocytic nevus, one case of spitzoid melanoma and 27 non-classified incipient melanomas. The
Breslow thickness index varied from 0.1 to 1.0mm, with a median diameter of 0.3mm.

The analysis included 226 lesions from patients seen at the public hospital and 255 from
private clinics. Patients were similar regarding distribution by sex, lesion diameter and evolu-
tion. However, there were differences in age, personal history and family history regarding
CM, reflecting the profiles of the patients that use the two locations of the study in Brazil.

The mean age at the time of diagnosis was higher among patients with CM (52.5+14.2)
than without CM (46.9+15.5; p<0.001). The age of most patients, with or without CM, ranged
between 31 and 50 years (S1 Table).

Family history regarding CM was statistically more prevalent in the group with CM (37.4%
versus 26.5%; p = 0.022), with an average of 0.54 (+0.84) affected family members in CM ver-
sus 0.32 (+0.61) in non-CM (p = 0.003).

The analyzed lesions were predominantly flat or macular (S2 Table), with differences
between CM and benign cases (87.0% versus 74.9%, p = 0.005). Regarding location, most CM
cases were found on the limbs rather than the trunk (65.0% versus 37.4%; p<<0.001).

The atypical and asymmetrical pigmentary network occurred in 62.6% cases of CM and in
54.7% of non-CM cases, while the atypical and symmetrical pigmentary network occurred in
5.7% of CM and in 13.7% of benign lesions with p = 0.049 (Table 2).

Streaks were more prevalent in CM cases compared to benign cases (20.3% versus 9.5%;

p = 0.002). Structureless areas prevailed in CM with 86.2% of cases versus 74.0% in benign
lesions (p = 0.006). Regarding colors, white was only present in 3 CM cases and 1 non-CM
case (2.4% versus 0.3%; p = 0.023).

There were clinical hypotheses of CM in only 36.6% of the confirmed cases. Therefore,
63.4% of the CMs would not have been diagnosed without dermoscopy. On the other hand,
92.7% of 123 melanomas had a dermatoscopic hypothesis of CM. Also, 29.3% of confirmed
CM cases had both a clinical and dermatoscopic hypothesis of CM. The excision of 32.4% of
melanocytic nevi was carried out due to clinical suspicion and 88.8% of nevi were excised to
rule out CM at dermoscopy (Table 3).

The clinical and dermatoscopic criteria were analyzed according to their sensitivity, speci-
ficity, positive predictive value, negative predictive value and accuracy (Table 4).
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Table 2. Dermatoscopic characteristics of 481 melanocytic lesions < 6mm in diameter.

Variables CM N (%) Non-CM N (%) P
Regular pigmentary network 0.197
Symmetrical 9(7.3) 48 (13.4)
Asymmetrical 52 (42.3) 141 (39.4)
No 62 (50.4) 169 (47.2)
Atypical pigmentary network 0.049
Symmetrical 7 (5.7) 49 (13.7)
Asymmetrical 77 (62.6) 196 (54.7)
No 39 (31.7) 113 (31.6)
Negative network 0.816
Yes 2 (1.6) 7 (2.0)
No 121 (98.4) 351 (98)
Streaks 0.002
Yes 25 (20.3) 34(9.5)
No 98 (79.7) 324 (90.5)
Globules 0.244
Symmetrical 5(4.1) 31(8.7)
Asymmetrical 57 (46.3) 155 (43.3)
No 61 (49.6) 172 (48.0)
Dots 0.154
Symmetrical 4(3.3) 30 (8.4)
Asymmetrical 75 (61.0) 202 (56.4)
No 44 (35.8) 126 (35.2)
Structureless area 0.006
Yes 106 (86.2) 265 (74.0)
No 17 (13.8) 93 (26.0)
Blue-whitish veil 0.110
Yes 4(3.3) 4(1.1)
No 119 (96.7) 354 (98.9)
Peppering 0.546
Yes 25 (20.3) 64 (17.9)
No 98 (79.7) 294 (82.1)
Chrysalis 0.435
Yes 3(2.4) 5(1.4)
No 120 (97.6) 353 (98.6)
Brown color 0.863
Yes 104 (84.6) 305 (85.2)
No 19 (15.4) 53 (14.8)
Black color 0.334
Yes 24 (19.5) 85 (23.7)
No 99 (80.5) 273 (76.3)
Gray-bluish color 0.771
Yes 61 (49.6) 183 (51.1)
No 62 (50.4) 175 (48.9)
White color 0.023
Yes 3(2.4) 1(0.3)
No 120 (97.6) 357 (99.7)
Red color 0.075
(Continued)
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Table 2. (Continued)

Variables CMN (%) Non-CM N (%) P
Yes 14 (11.4) 23 (6.4)
No 109 (88.6) 335 (93.6)

Statistically significant p values are shown in bold type. CM = Cutaneous Melanoma.

https://doi.org/10.1371/journal.pone.0252162.t002

The clinical CM hypothesis was present in only 33.5% of the lesions, with 36.6% sensitivity
and 67.6% specificity. Asymmetry was the clinical criteria with greatest sensitivity (46.3%) of
ABCDE, but the presence of more than one color had the highest clinical specificity for mela-
noma (62.8%) and highest accuracy (57%). Clinically irregular borders were only found in
43.2% of the pigmented lesions studied, with the presence of the clinical evolution criterion
(new or modified lesion) in 40.5%. The elementary macula lesion corresponded to the majority
of lesions (78.0%), with a sensitivity of 87.0%, specificity of 25.0% and accuracy of 41.0%.

The dermatoscopic CM hypothesis was present in 90.0% of lesions with 92.7% sensitivity,
11.2% specificity and 81.6% NPV. The dermatoscopic criteria with highest sensitivity were:
structureless area (86.2%), brown color (84.5%), atypical asymmetric pigmentary network
(62.6%) and asymmetric dots (61.0%). The highest specificities of the dermatoscopic structures
analyzed were: white color (99.7%), blue-whitish veil (98.9%), chrysalis (98.6%), and negative
network (98.0%). The highest accuracies were for white color (74.8%), blue-whitish veil
(74.4%), chrysalis (74.0%) negative network (73.4%), asymmetric streaks (73.4%) and symmet-
rical streaks (73.4%) (Figs 1A-11 and 2A-2F).

The following variables were included in the multiple logistic regression model, which in
the univariate analysis presented p<0.20 (Tables 2, S1 and S2): the presence of streaks (0.002),
macula (0.005), structureless area (0.006), family history of melanoma (0.022), white color
(0.023), symmetrical atypical pigment network (0.049), red color (0.075), atypical nevi (0.147),
clinical evolution (0.116), blue-whitish veil (0.110), size in millimeters (0.154), dots (0.154),
eye color (0.183), and regular pigmentary network (0.197).

In the multivariate analysis, the following variables remained in the adjusted model: streaks
(adjusted Odds Ratio [aOR] 2.5; 95% CI 1.3-4.7; p = 0.006), and the presence of structureless
area (aOR 2.2, 95% CI 1.2-4.0, p = 0.011). Conversely, a symmetric typical pigment network
was a protection variable (aOR 0.4, 95% 0.7-0.9, p = 0.040). Multivariate analysis was adjusted
by age (continuous), gender, study site, and limb localization.

Table 3. Comparison between clinical and dermatological hypotheses of cutaneous melanoma of 481 analyzed
melanocytic lesions < 6mm in diameter.

Variables CM N (%) Non-CM N (%)
Clinical hypothesis
cM 45 (36.6) 116 (32.4)
Other hypothesis 78 (63.4) 242 (67.6)
Dermatoscopic hypothesis
CM 114 (92.7) 318 (88.8)
Other hypothesis 9(7.3) 40 (11.2)
Clinical hypothesis and dermatoscopic hypothesis
CM (both clinical and dermatoscopic) 36 (29.3) 76 (21.2)
Clinical or dermatoscopic hypothesis 87 (70.7) 282 (78.8)

CM = Cutaneous Melanoma.

https://doi.org/10.1371/journal.pone.0252162.t1003
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Table 4. Validity of clinical and dermatoscopic criteria of 481 lesions < 6mm in diameter.

Variables Frequency N (%) Se % Sp % PPV % NPV % Accuracy %
Clinical CM hypothesis 161 (33.5) 36.6 67.6 27.9 75.6 59.7
Asymmetry 214 (44.5) 46.3 56.1 26.6 75.3 53.6
Irregular borders 208 (43.2) 45.5 57.5 26.9 75.5 54.5
Colors (more than one) 182 (38.0) 39.8 62.8 26.9 75.2 57.0
Evolution: new or changed 195 (40.5) 42.3 60.1 26.7 75.2 55.5
Macula 375 (78.0) 87.0 25.1 28.5 84.9 41.0
Dermatoscopic CM hypothesis 432 (90.0) 92.7 11.2 26.4 81.6 32.0
Regular symmetrical pigmentary network 57 (12.0) 7.3 86.6 15.8 73.1 66.3
Regular asymmetrical pigmentary network 193 (40.0) 42.3 60.6 26.9 75.3 55.9
Atypical symmetrical pigmentary network 56 (12.0) 5.7 86.3 12.5 72.7 65.7
Atypical asymmetrical pigmentary network 273 (57.0) 62.6 45.2 28.2 77.9 49.7
Negative network 9 (2.0) 1.6 98.0 22.2 74.4 73.4
Symmetrical streaks 26 (5.4) 11.4 94.7 42.4 75.7 73.4
Asymmetric streaks 33(6.9) 114 75.7 114 94.7 73.4
Symmetrical globules 36 (7.5) 4.1 91.3 13.9 73.5 69.0
Asymmetric globules 212 (44.1) 46.3 56.7 26.9 75.5 54.0
Symmetrical dots 34 (7.1) 32 91.6 11.7 73.4 69.0
Asymmetric dots 278 (58.0) 61.0 43.3 25.6 27.0 47.8
Structureless area 371 (77.0) 86.2 26.0 28.6 84.5 41.4
Blue-whitish veil 8(2.0) 3.2 98.9 50.0 74.9 74.4
Peppering 89 (18.0) 20.3 82.1 28.1 75.0 66.3
Chrysalis 8(2.0) 2.4 98.6 37.5 74.6 74.0
Brown color 409 (85.0) 84.5 14.8 25.4 73.6 32.6
Black color 109 (23.0) 19.5 76.3 22.0 73.4 61.7
Gray-bluish color 244 (51.0) 49.6 48.9 25.0 73.4 49.0
White color 4(1.0) 2.4 99.7 75.0 74.8 74.8
Red color 37 (8.0) 11.4 93.6 37.8 75.4 72.6
Clinical and dermatoscopic CM hypothesis 112 (23.3) 29.3 78.8 32.1 76.4 66.1
Final score > 4 of the simplified ABC dermatoscopic algorithm 261(54.3) 61.8 48.3 29.1 78.6 51.8
Final score > 3 of the simplified ABC dermatoscopic algorithm 384 (79.8) 86.2 22.3 27.6 82.5 38.7

CM = Cutaneous Melanoma; Se = Sensibility; Sp = Specificity; PPV = Positive Predictive Value; NPV = Negative Predictive Value.

https://doi.org/10.1371/journal.pone.0252162.t004

Discussion

In the present study, the melanoma dimensions ranged from 2 to 6 mm. Although < 6mm is
not really very small, this cutoff point was used because the clinical ABCD considers that a
lesion with a diameter > 6mm must be considered suspicious of CM. [12]. Dermoscopy was

performed in all cases. The dermatoscopic hypothesis had a sensitivity of 92.7%, but a low

specificity of 11.2%. The accuracy of the clinical hypothesis (59.7%) and that of the dermato-
scopic hypothesis (32%), separately, increased to 66.1%, when both hypotheses were associ-
ated. These results are in accordance with Grichnik [5], who suggests that dermoscopy should
be considered as auxiliary to the clinical examination, but there are cases where dermoscopy
alone is insufficient for a diagnosis of precocious melanomas, with the diagnostic accuracy
increased by accessing the lesion dermoscopy in issue and comparing it with the remaining
patient’s nevi (“ugly duck” sign). We disagree with Carli et al. [27], who reported that joining
the clinical and dermatoscopic hypotheses did not help with the diagnosis of small melanocytic

lesions, only with large and intermediate lesions. Many of the reported cases are similar to

PLOS ONE | https://doi.org/10.1371/journal.pone.0252162 June 8, 2021

7/13


https://doi.org/10.1371/journal.pone.0252162.t004
https://doi.org/10.1371/journal.pone.0252162

PLOS ONE Melanocytic lesions < 6mm

Fig 1. Case 1: Fig 1A: Clinically non-suspected lesion; Fig 1B: Suspected dermoscopy lesion with asymmetric structureless area; Fig 1C: H&E (Hematoxylin & Eosin
40X) Melanocytic lentiginous proliferation with small junctional nests. Some melanocytes adopt a supra-basal position. In the dermis, mononuclear inflammatory
infiltrates include melanophages. Conclusion: 2mm diameter melanoma, Breslow 0.2mm. Case 2: Fig 1D: Clinically suspected lesion. Fig 1E: Suspected dermoscopy
lesion with asymmetric globules; Fig 1F: H&E (40X) Melanocytes with hyperchromatic nucleus, enlarged, and moderately pleomorphic. They form nests of varied size
where they are eventually horizontal. Intradermal nests consist of cells with mild pleomorphism adjacent to predominantly lymphocytic inflammatory infiltrates.
Conclusion: 3mm diameter melanoma, Breslow 0.4mm. Case 3: Fig 1G: Clinically suspected lesion. Fig 1H: Suspected dermoscopy lesion with atypical asymmetrical
pigmentary network. Fig 1I: Immunohistochemistry with Melan A (10X), showing the junctional melanocytic proliferation, the migration of melanocytes to the layers of
the epidermis and the presence of Melan A positive cells in the dermis (loose), amid the mononuclear inflammatory infiltrate with melanophages. Conclusion: 5mm
diameter melanoma, Breslow 0.2mm.

https://doi.org/10.1371/journal.pone.0252162.9001

those reported by Salerni et al. [28], who reported 8 melanomas, with an average of 3.7mm in
diameter, 7 of which were in the lower limbs, without suspicious clinical criterion, found
through the routine use of dermoscopy in all lesions and monitoring high risk patients with
digital dermoscopy.

The present study did not compare small melanomas with those of sizes exceeding 6mm, as
in the study by Seidenari et al. [16]. Nevertheless, we confirm that some dermatoscopic criteria
of high suspicion in melanomas exceeding 6mm, such as the gray-bluish veil, chrysalis and
negative network, despite having high specificity in our casuistic (98.9, 98.6 and 98.0%), pre-
sented low sensitivity. On the other hand, the highest sensitivities were found in the following
structures: brown color (84.5%), structureless area (86.2%), atypical asymmetric pigmentary
network (62.6%), and asymmetric dots (61.0%), with corresponding accuracies of 32.6%,
41.4%, 49.7%, and 47.8%, respectively.

In our study of lesions < 6 mm, most were macules (78.0%) and 56% of the melanomas
were in situ. The structureless area was a dermoscopic criterion with a sensitivity of 86.2% and
negative predictive value of 84.5% (p = 0.006) that was retained for use in the multivariate
logistic regression model. Its presence in small melanomas and those in situ caught the atten-
tion of our study, as it did with Annessi et al. (2007), who found that areas without a light
brown structure were the highest statistically significant discriminator and main predictor of
thin melanoma (positive precictive value of 93.8%) after studying 198 atypical melanocytic
macular lesions > 5 mm [29]. In a study of dermoscopic criteria that did not analyse lesion
size, when compared with nevi the criteria that remained powerful indicators of in situ mela-
nomas were irregular hyperpigmented areas and prominent skin marks [30].

Our study used the modified ABC-point list algorithm proposed by Blum, Rassner and
Garbe (2003), but in an unprecedented way, analysing melanocytic lesions < 6 mm. It is a very
simple algorithm and obtained high sensitivity, specificity and diagnostic accuracy compared
to the ABCD rule, Menzies score, seven-point checklist and seven features for melanoma [26].

More recently, a multicentric study designed a scoring classifier diagnostic method, the
iDScore by combining clinical data of the patient with dermoscopic features of the melanocytic
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Fig 2. Dermoscopic structures that helped with the diagnosis of some small size melanomas. Fig 2A - Asymmetrical pigmentary network, asymmetric structureless
area, blue-whitish veil. Fig 2B - Asymmetrical structureless area and streaks. Fig 2C -Asymmetrical structureless area, asymmetrical globules. Fig 2D —Asymmetrical
pigmentary network and streaks. Fig 2E —Blue-whitish veil, asymmetric; asymmetrical pigmentary network. Fig 2F —Asymmetrical pigmentary network and
asymmetrical structureless area.

https://doi.org/10.1371/journal.pone.0252162.9002

lesions. The accuracy of the iDScore in differentiating early melanoma from atypical neviin a
teledermoscopy setting was tested and compared it with intuitive diagnosis, the ABCD rule
and the seven-point checklist. The platform designed for the iDScore project provides ready
support for physicians of any dermoscopy skill level and is useful for education and training
[31].
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In this study we observed a high percentage of melanomas in the limbs, those areas particu-
larly subject to photoexposure. In a recent study that combined the anatomical location of
atypical melanocytic skin lesions into an algorithm for discriminating early melanomas from
atypical nevi, the largest proportion of correctly identified early melanomas (41.5%) was in the
chronically photoexposed areas [31].

In the present study, the criterion evolution (new or modified) found in 40.5% of lesions,
had a sensitivity of 42.3%, specificity of 60.1%, and accuracy of 55.5%. With reference to the
dermoscopic findings, it was observed that the greatest specificities for CM <6mm were white
colour, bluish-grey veil, chrysalis structure and inverted network, whereas the major sensitivi-
ties were for brown colour, structureless area, atypical asymmetric pigment network and asym-
metric points. Abbasi et al. [32] revisited ABCD in 2004, suggesting the addition of the letter
“E” with the sense of evolution, summarizing change, growth and evolution. Abbasi et al. [7]
also reported, in 2008, that small lesions may only have one of the ABC criteria, reinforcing
that the follow-up and observation of modification of the lesion may lead to the diagnosis of
early cutaneous melanomas. Skvara et al. [9] suggested the digital follow-up of small and non-
expressive lesions before their immediate removal. They revealed the limitation of dermoscopy
in the diagnosis of very early and inexpressive melanomas. For some authors, when we remove
suspicious small lesions, we would be preventing these lesions from progressing to unmistak-
able melanomas [22]. As stated in the study by Drudge et al. [33], some early diagnoses were
possible because many of these high risk patients had total body photos and new lesions were
found by comparing the images and checking all of the pigmented lesions with dermoscopy.

The current study was able to identify two independent dermatoscopic structures associ-
ated with the diagnosis of MC < 6mm: streaks (aOR 2.5, 95% CI 1.3 to 4.7, p = 0.006) and
structureless area (aOR 2.2, 95% CI 1.2 to 4.0, p = 0.011). It was also the first to identify the
presence of a symmetrical atypical pigment network as a criterion that is inversely propor-
tional to the risk of diagnosis of MC < 6mm (aOR 0.4 (95% CI, 0.7 to 0.9). Multiple analysis
was adjusted by the following variables: age (continuous), gender, study site, and limb localiza-
tion. Seidenari et al. compared 79 lesions < 6mm with melanomas of larger diameters and
found a more atypical pigment network and irregular pigmentation in small melanomas [16].

The present study revealed a great frequency of melanomas (25.6% of lesions) without the
“D” of clinical ABCD, i.e. < 6mm in diameter. However, the clinical and dermatoscopic crite-
ria for small lesions did not present high enough sensitivity, specificity and accuracy to suggest
that “D” from ABCDE is not useful. Harrington et al. [2] in a systematic revision stated that
the definition of criteria for the mass autodetection of melanomas is obtained by means of
high sensitivity scores and, whenever possible, of high specificity, as established in the studies
of the ABCD criterion, which have favored its perpetuation since 1985. Although the existence
of microinvasive melanomas is becoming less and less rare, an unrestrained practice of exci-
sions of small lesions without established specific criteria should not be encouraged. Criteria
should be carefully considered and combined. These initial melanomas may be incompletely
developed melanomas [34]. Woltsche et al., in a review, reanalysed melanocytic lesions and
reaffirmed that there are lesions that cannot be classified using the clinical, dermatoscopic and
histopathological criteria; such lesions would be termed atypical melanocytic proliferations of
uncertain significance [35]. In this study, atypical melanocytic nevi were identified in 45.1% of
the lesions. Braun-Falco et al. studied 261 nevi < 4mm found architectural disorder and atypia
in 72% of cases [36]. They suggest that even small lesions should be categorized as atypical nevi
due to their histopathological characteristics. They postulate that the histopathological criteria
formulated for atypical nevi should be the same as those used for lesions of any size. The der-
matoscopic evaluation showed higher sensitivity, while the clinical evaluation was more spe-
cific, with this specificity increased by the association of both.
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Limitations of the study

The study has limitations that ought to be pointed out. First, using data from two centers with
different modus operandi implied the inclusion of patients with different socioeconomic back-
grounds. However, this choice may be considered a positive point as it allows the extrapolation
of results both for patients using the public service as the private clinic. Another limitation
refers to the fact that all patients were evaluated by the same dermatologist, without agreement
by different observers. On the other hand, this also allowed the application of uniform criteria
for all cases. Besides that, the present study did not employ all of the current dermatoscopic
algorithms and checklists, a fact that can imply a limitation of the factors included in the analy-
sis. Finally, the review of all histopathological reports by the same pathologist did not occur,
despite all of those involved (both in public hospitals and in private clinics) being dermato-
pathologists with extensive experience in the diagnosis of melanocytic lesions.

Conclusion

The diagnosis of small melanocytic lesions assisted by dermoscopy in the detection of mela-
noma should be encouraged, however with caution, in order to avoid the excessive removal of
melanocytic nevi or incipient lesions of still inconclusive diagnoses. Since dermatoscopic crite-
ria for high suspicion regarding melanoma will not always be present in those lesions, derma-
toscopic monitoring can help to define the best time to remove them. The clinical ABCDE is
to be maintained in association with dermoscopic analysis.
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