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Abstract

Background Incidence of cutaneous melanoma is steadily growing, and its early
recognition is of paramount importance. Small, pigmented lesions often represent a
challenge for the clinician, as predictors of melanoma have not yet been uniquely identified
in this setting.

Objectives To identify dermoscopic features that aid in distinguishing small diameter
melanomas (<5 mm) from equivocal melanocytic nevi measuring <5 mm.

Methods A retrospective multicenter study was conducted to collect demographics, clinical
and dermoscopic pictures of (i) histology-proven flat melanomas, measuring <56 mm, (ii)
histology-proven but clinically/dermoscopically equivocal melanocytic nevi measuring

<5 mm, and (iii) histology-proven flat melanomas, measuring >5 mm. An independent
dermoscopic evaluation was performed. Differences in predefined dermoscopic features
were assessed across the three groups.

Results A total of 103 melanomas measuring <5 mm were collected; 166 control lesions,
comprising 85 large (>5 mm) melanomas and 81 dubious, clinically equivocal melanocytic
nevi measuring <5 mm were included. Of the 103 mini-melanomas, only 44 were
melanoma in situ. Five dermoscopic predictors of melanoma were identified for the
assessment of flat, non-facial melanocytic lesions measuring <56 mm, namely: atypical
pigment network, blue-white veil, pseudopods, peripheral radial streaks, and presence of
more than one color. The latter were combined into a predictive model capable of
identifying melanoma with 65% sensitivity and 86.4% specificity, at a cut-off score of 3.
Among melanomas measuring <5 mm, presence of a blue-white veil (P = 0.0027) or
negative pigment network (P = 0.0063) was associated with invasiveness.

Conclusion A set of five dermoscopic predictors of melanoma, atypical pigment network,
blue-white veil, pseudopods, peripheral radial streaks, and presence of more than one
color is proposed for the assessment of flat, non-facial melanocytic lesions measuring

<6 mm.
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Introduction

Dermoscopy informs the approach to cutaneous lesions
screened for melanoma and non-melanoma skin cancer.’
Although a complex, debated relationship links it with the dis-
proportionate incidence increase recorded for in situ and thin
melanomas,? early recognition of melanoma remains of para-
mount importance, resulting in the reduction of morbidity, relief
of psychological burden, and decrease of direct and indirect
costs.® The wider adoption of dermoscopy, along with increased
patient awareness, has had a measurable effect over the years
on the characteristics of melanoma at the time of diagnosis,
allowing its detection at an earlier stage, in terms of depth and
horizontal diameter.*

Several clues and algorithms, comprising both clinical and
dermoscopic parameters, have been proposed to aid the identi-
fication of cutaneous melanoma.® Unfortunately, in spite of their
individual strengths, these criteria may be inadequate for the
diagnosis of small-diameter melanomas (SDM), or mini-
melanomas. In fact, their development has been based mostly
on the analysis of large, clinically unequivocal malignant mela-
nocytic lesions.

Importantly, a proportion of SDM is invasive, defying the par-
adigm of horizontal followed by vertical growth and highlighting
an urgent, unmet need concerning their detection.

Previous studies about determining clues to melanoma for
small-diameter lesions have been limited by their retrospective
nature and heterogeneous designs, as well as inconsistent eligi-
bility criteria (e.g., inclusion of facial or non-flat lesions). Lack of
validated criteria to identify such lesions, aptly termed micro- or
mini-melanomas, may result in unnecessary biopsies or diag-
nostic delay.®

In selected cases, ancillary techniques such as in vivo reflec-
tance confocal microscopy may be more suitable for the evalua-
tion of small pigmented lesions, providing enhanced diagnostic
performances relative to standard approaches.”® However,
these are still not widely adopted as compared to dermoscopy.

This study aimed: (i) to identify clinical and dermoscopic fea-
tures useful in assisting the recognition of melanomas measur-
ing <6 mm (mini-melanomas) from similarly sized equivocal
melanocytic nevi and (ii) to assess differences between small-
and large-diameter melanomas.

Patients and methods

Patients

Demographics, clinical and dermoscopic data of consecutive
patients with a diagnosis of melanoma rendered from January
1, 2018, to December 31, 2021, were retrospectively collected
at the Dermatology Unit of the Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico of Milan, at the First Department
of Dermatology of the Aristotle University, Thessaloniki, at the
Dermatology Unit of the University of Campania, Naples, at the
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Dermatology Unit of the University of Turin, and at the Derma-
tology Unit of the University of Modena.

Eligibility criteria were as follows: (i) definite histopathologic
diagnosis of melanoma, either in situ or invasive; (ii) lesional
diameter <56 mm as measured on dermoscopy; (iii) clinicoder-
moscopic appearance as a flat pigmented lesion on non-special
sites.

Two groups were also added as controls, namely: (i)
histology-proven melanocytic nevi measuring <5 mm and
deemed equivocal/dubious on dermoscopy, consecutively diag-
nosed in the participating centers during the study period; (ii)
histology-proven flat melanomas, measuring >5 mm.

Acral lesions (i.e., lentigo maligna melanoma) as well as
those located on the nails and mucosae were excluded from
the study.

The following demographic and clinical data were collected
for each lesion (and corresponding patient): age at diagnosis,
sex, lesion’s location on the body, personal and family history of
melanoma.

This study was conducted in accordance with the Declaration
of Helsinki. All patients provided written informed consent for
study participation and publication of photographic material.
Because of the retrospective nature of the study, only a notifica-
tion to the Ethics Committee of the participating centers was
requested.

Dermoscopic evaluation

Dermoscopic images were independently assessed by three
expert dermatologists (S.G., C.A.M., C.B.S.), blinded to both
the histopathologic and presumptive clinicodermoscopic diagno-
ses. The presence or absence of a set of predefined dermo-
scopic criteria was evaluated for each lesion. Selection of said
criteria was the result of a consensus process among the
authors and was based on the available literature.” '* Tradi-
tional melanoma-specific as well as the recently published der-
moscopic clues for melanoma in situ'® were adopted. Dubious
cases were discussed with dermoscopy experts G.N. and G.A.

Statistical analysis

Categorical variables are expressed as counts and percentages
whereas continuous variables are reported as medians and
interquartile ranges (IQR).

Univariate and multivariate logistic regression analyses were
performed to assess the effect of the following dermoscopic fea-
tures on the risk of melanoma in melanocytic lesions measuring
<6 mm: blotch, atypical network, blue-white veil, scar-like
regression, peppering, globules, pseudopods, radial streaks,
atypical vessels, white lines, angulated lines, negative pigment
network, prominent skin markings, asymmetry of pattern, asym-
metry of color, and number of colors.

In the multivariate model, only the variables with a statistically
significant effect (P < 0.05) at univariate analysis were included.
The stepwise selection method was then used to identify the
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Table 1 Demographics, clinical and dermoscopic features of Table 1 Continued
patients included in the study

Small Control, Control,
(<5 mm) small large
Small Control, Control, diameter (<5 mm) (>5 mm)
(<5 mm) small large melanomas melanocytic melanomas
diameter (<5 mm) (>5 mm) (n=103) nevi (n=81) (n=85)
melanomas melanocytic melanomas
(n=103) nevi (n=81) (n=85) Prominent skin 4 (3.88) 8 (9.87) 13 (15.29)
markings, n (%)
Sex Asymmetry of pattern, 46 (44.66) 25 (30.86) 61 (71.76)
Male, n (%) 47 (45.63) 31 (38.27) 39 (45.88) n (%)
Female, n (%) 56 (54.37) 50 (61.72) 46 (54.12) Asymmetry of color, 47 (45.63) 16 (19.75) 63 (74.12)
Median age at onset, 48 (40-63) 47 (31-54) 62 (51-72.5) n (%)
years (IQR) Number of colors, 2 (2-3) 1(1-2) 3 (2-3)
Previous melanoma (%) 25/85 16/70 (22.86) 14/69 median (IQR)
(29.41) (20.29) Checklists
Positive familial history 17/85 (20) 7/70 (10) 7/69 (10.14) 7-point checklist, 87 (84.47) 48 (59.26) 80 (94.12)
(%) n (%)
Body site 3-point checklist, 85 (82.52) 34 (41.98) 78 (91.76)
Upper limb, n (%) 31 (30.10) 9 (11.11) 14 (16.47) n (%)
Lower limb, n (%) 36 (34.95) 22 (27.16) 19 (22.35) Revised pattern 60 (58.25) 26 (32.10) 73 (85.88)
Chest, n (%) 7 (6.80) 7 (8.64) 8 (9.41) analysis, n (%)
Abdomen, n (%) 9 (8.74) 9 (11.11) 9 (10.59) Menzies method, 102 (99.03) 76 (93.82) 85 (100)
Back, n (%) 20 (19.41) 34 (41.98) 35 (41.18) n (%)
Maximum diameter on dermoscopy (mm) idScore, n (%) 81 (78.64) 39 (48.15) 85 (100)
<2, n (%) 9 (8.74) 3 (3.70) -
2<x<3,n(%) 33 (32.04) 21 (25.92) -
3<x<4,n(%) 53 (51.46) 37 (45.68) -
4<x=5 n(%) 8(7.77) 20 (24.69) - best multivariate model. Estimated odds ratios (OR), with their
5<x=10, n (%) - - 48 (57.85) 95% confidence intervals (Cl), were obtained from logisti
10 <x < 15, n (%) - - 31 (36.47) o ' gistic
>15, n (%) _ _ 5 (5.88) regression parameters. Finally, independent dermoscopic fac-
Stage tors identified in the stepwise regression were combined to
PTis, n (%) 44 (42.72) - 24 (28.24) derive a patient-level score. The ability of the score in identify-
p:Z’ n (Z") 53 (208'39) - ‘11; (33'52) ing patients with small melanoma has been assessed by per-
ETZa: Z §°/3 (_' ) B 3 §3_5'3)) forming a receiver operating characteristic (ROC) analysis. A
pT2b, n (%) _ _ 1(1.18) ROC curve was plotted, and sensitivity, specificity, and positive
Global pattern on dermoscopy and negative predictive values were calculated for every cut-off
Starburst, n (%) 25 (24.27) 12 (14.81) 2 (2.35) point of the score.
Glo-bular, n (%) 6 (5.83) 7 (8.64) 3(3.53) Comparisons of clinical and dermoscopic features between
Reticular, n (%) 54 (52.43) 34 (41.98) 52 (61.18) .
Homogeneous, n (%) 3 (2.91) 3 (3.70) 1(1.18) melanomas measuring <56 mm and those >5 mm as well as
Multicomponent, n (%) 7 (6.80) 13 (16.05) 10 (11.76) between invasive and in situ melanomas measuring <5 mm was
Nonspecific, n (%) 14 (13.59) 16 (19.75) 18 (21.18) performed using the chi-square test for categorical variables
Local dermoscopic criteria and the Wilcoxon two-sample test for continuous variables.
Blotch, n (%) 33(32.04) 25 (30.86) 81(36.47) P values lower than 0.05, two sided, were considered statisti-
Atypical network, 86 (83.50) 47 (58.02) 76 (89.41) o
n (%) cally significant.
Blue-white veil, n (%) 69 (67.00) 22 (27.16) 58 (68.24) All the statistical analyses were conducted with the statistical
Scar-like regression, 9 (8.74) 12 (14.81) 32 (37.65) software SAS (release 9.4, SAS Institute, Inc., Cary, NC, USA).
n (o/o)
Peppering, n (%) 7 (6.80) 5 (6.17) 21 (24.71)
Globules, n (%) 27 (26.21) 26 (32.10) 33 (38.82) Results
Pseudopods, n (%) 28 (27.18) 9 (11.11) 15 (17.65)
Radial streaks, n (%) 36 (34.95) 12 (14.81) 16 (18.82) Demographics, clinical and dermoscopic features of
Atypical vessels, 5 (4.85) 1(1.28) 18 (21.18) reported patients

n (%) A total of 269 melanocytic lesions were analyzed, including: 103

White lines, 1 (%) 8(7.77) 5(6.17) 12 (14.12) melanomas measuring <5 mm, 85 melanomas measuring
Angulated lines, n (%) 5 (4.85) 3 (3.70) 6 (7.06) d 81 . | | i . inq <5
Negative pigment 13 (12.62) 8 (9.87) 26 (30.59) >5 mm, and 81 equivocal melanocytic nevi measuring <5 mm.

network, n (%) Demographics, clinical and dermoscopic features of each
group are summarized in Table 1.

International Journal of Dermatology 2023, 62, 1040-1049 © 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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Figure 1 Panels (a—d) depict melanomas measuring <5 mm (pT1a, pT1a, pTis, and pT1a, respectively), whereas (e,f) are histology-proven
melanocytic nevi. Dermoscopic predictors of melanoma in the featured lesions include: atypical pigment network, blue-white veil, peripheral
radial streaks and presence of more than one color (a), pseudopods, blue-white veil and presence of more than one color (b), atypical pig-
ment network and peripheral radial streaks (c), pseudopods, blue-white veil and presence of more than one color (d), atypical pigment net-
work (e), atypical pigment network (f). According to the proposed model, scores of depicted lesions are: 4 (a), 3 (b), 2 (c), 3 (d), 1 (e), 1 (f)

Among melanomas measuring <5 mm, 44 were in situ, with a
median Breslow thickness of 0.3 mm (IQR: 0.2-0.5 mm) in the
remainder.

Among melanomas measuring >5 mm, 24 were in situ, with a
median Breslow thickness of 0.4 mm (IQR: 0.2-0.6 mm) in the
remainder.

Detailed results of our dermoscopic analysis are listed in
Table 1.

Overall, the most frequent global dermoscopic pattern across
the three groups was the reticular one, accounting for 52.43,
41.98, and 61.18% of melanomas measuring <5 mm, small
equivocal melanocytic nevi, and melanomas measuring >5 mm,
respectively.

Melanomas measuring <5 mm versus dermoscopically
equivocal melanocytic nevi measuring <56 mm
Demographics, clinical features, and history were not signifi-
cantly different in the two groups, the only exceptions being
younger age at diagnosis for nevi (P = 0.0462) and preference
of melanomas for the upper limbs (P = 0.0018).

The following dermoscopic features were identified as mela-
noma predictors on univariate analysis when assessing melano-
cytic lesions measuring <5 mm: atypical pigment network
(OR =3.66, Cl: 1.85-7.24), blue-white veil (OR =5.44, CI:
2.87-10.31), pseudopods (OR = 2.99, Cl: 1.32-6.77), peripheral
radial streaks (OR = 3.09, Cl: 1.48-6.44), asymmetry of color

(OR = 3.41, Cl: 1.74-6.67), and presence of more than one
color (OR = 3.10, Cl: 1.96-4.90).

On multivariate regression, atypical pigment network
(OR = 3.53, Cl: 1.55-8.04), blue-white veil (OR = 3.89, ClI:
1.79-8.45), pseudopods (OR = 3.21, Cl: 1.16-8.86), peripheral
radial streaks (OR =2.63, Cl: 1.05-6.57), and presence of
more than one color (OR = 4.24, Cl: 1.95-9.25) retained statis-
tical significance as melanoma predictors (Figure 1, Table 2).

The five independent predictors identified at multivariate anal-
ysis were then combined in a score, defined as the number of
predictors present, ranging from 0 to 5. The ROC curve describ-
ing the predictive ability of the score is reported in Figure 2
(area under the curve = 0.8217). Sensitivities and specificities
for each cut-off value of the resulting 5-point score are summa-
rized in Table 3.

Melanomas measuring <5 mm versus melanomas >5 mm
Concerning demographics, age at diagnosis was lower for mela-
nomas measuring <5 mm (48 [40-63] vs. 62 [51-72],
P < 0.0001). In terms of localization, the latter showed prefer-
ence for the upper limbs while melanomas measuring >5 mm
were more frequently documented on the back (P = 0.0061).
The proportion of in situ melanomas was greater in the group
measuring <5 mm (P = 0.0284). Dermoscopic features associ-
ated with melanomas measuring <5 mm were peripheral radial
streaks (P =0.0147) and starburst pattern (P < 0.0001).

© 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC  International Journal of Dermatology 2023, 62, 1040-1049
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Table 2 Odds ratios (OR) and 95% confidence intervals (Cl)
for melanoma according to dermoscopic features in patients
with melanocytic lesions measuring <5 mm

Nazzaro et al.

Table 2 Continued

Dermoscopic

Univariate analysis

Multivariate analysis

Univariate analysis Multivariate analysis

Dermoscopic

feature OR (95% ClI) P value OR (95% CI) P value
Global pattern on dermoscopy
Starburst
No 12 0.1153
Yes 1.84 (0.86-3.94)
Globular
No 12 0.4619
Yes 0.65 (0.21-2.03)
Reticular
No 12 0.1597
Yes 1.52 (0.85-2.74)
Homogeneous
No 12 0.7648
Yes 0.78 (0.15-3.97)
Multicomponent
No 12 0.0515
Yes 0.38 (0.15-1.01)
Nonspecific
No 12 0.2638
Yes 0.64 (0.29-1.40)
Local dermoscopic criteria
Blotch
No 12 0.8650
Yes 1.06 (0.56-1.98)
Atypical network
No 12 0.0002 12 0.0027
Yes 3.66 (1.85-7.24) 3.53 (1.55-8.04)
Blue-white veil
No 12 <0.0001 12 0.0006
Yes 5.44 (2.87-10.31) 3.89 (1.79-8.45)
Scar-like regression
No 12 0.2027
Yes 0.55 (0.22-1.38)
Peppering
No 12 0.8659
Yes 1.11 (0.34-3.63)
Globules
No 12 0.3821
Yes 0.75 (0.40-1.43)
Pseudopods
No 12 0.0087 12 0.0243
Yes 2.99 (1.32-6.77) 3.21 (1.16-8.86)
Radial streaks
No 12 0.0026 12 0.0387
Yes 3.09 (1.48-6.44) 2.63 (1.05-6.57)
Atypical vessels
No 12 0.2034
Yes 4.08 (0.47-35.64)
White lines
No 12 0.6759
Yes 1.28 (0.40-4.07)
Angulated lines
No 12 0.7048
Yes 1.33 (0.31-5.72)
Negative pigment network
No 12 0.5619
Yes 1.32 (0.52-3.35)
Prominent skin markings
No 12 0.1141
Yes 0.37 (0.11-1.27)

feature OR (95% CI) P value OR (95% CI) P value
Asymmetry of pattern
No 12 0.0575
Yes 1.81 (0.98-3.33)
Asymmetry of color
No 12 0.0003
Yes 3.41 (1.74-6.67)
Number of colors
<1 12 <0.0001 12 0.0003
>1 3.10 (1.96-4.90) 4.24 (1.95-9.25)

Bold values represent the parameters with statistical significance.
®Reference category.

Conversely, those associated with melanomas measuring
>5 mm were: scar-like regression (P < 0.0001), peppering
(P = 0.0008), asymmetry of color (P = 0.0001), asymmetry of
pattern (P = 0.0002), prominent skin markings (P = 0.0093),
atypical vessels (P = 0.0013), and negative pigment network
(P = 0.0035). Among the checklists that were assessed, the 7-
point checklist (P =0.0392), revised pattern analysis
(P < 0.0001), and idScore (P < 0.0001) seemed to have a
lower melanoma detection rate in SDM (Table 4).

Non-invasive (i.e., in situ) versus invasive melanomas
measuring <56 mm

Among melanomas measuring <5 mm, presence of a blue-
white veil (P=0.0027) or negative pigment network
(P = 0.0063) was associated with invasiveness (Figure 3). Fur-
ther, an atypical vascular pattern was present only in invasive
melanomas, but this association did not reach statistical signifi-
cance (P = 0.0696) (Table 5).

Discussion

Claims on the accuracy of dermoscopy in distinguishing SDM
from other similarly sized lesions are inconsistent,®'® as is their
definition.’ Indeed, several clues have been argued to have a
role in their recognition.’®'® However, their specificity, and the
ensuing degree of false positives among similarly sized nevi,
has been incompletely investigated.

Herein, five dermoscopic predictors of melanoma were identi-
fied for the assessment of flat, non-facial melanocytic lesions
measuring <5 mm, namely: atypical pigment network, blue-
white veil, pseudopods, peripheral radial streaks, and presence
of more than one color. A predictive model, combining the lat-
ter, was able to identify melanoma with 65% sensitivity and
86.4% specificity, at a score of 3. Low specificity hindered the
reliability of existing checklists, with the only possible exception
being revised pattern analysis. Although the performance of the
presented model at a threshold of 3 could be acceptable in
most scenarios, a score of 4 and above may be better suited

International Journal of Dermatology 2023, 62, 1040-1049 © 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC

on behalf of the International Society of Dermatology.

25UBO17 SUOLLILIOD SAIIES.1D) 3|01 dde aU) Aq PoULRAOB 916 D1 WO ‘8N 0 Sa NI 0 AZIG1T BUIIUO AB]1AM UO (SUO1IPUGO-PUE-SLLLBILIOY" A3 I ARe.c]1[BU 1 |UO//'SA 1Y) SUONIPUOD PUE SWLB 1 81 39S *[7202/20/20] U0 AIqIT 3UIIUO AB1IM "I BUEIL0D) AQ OTZOT PIVTTTTOT/I0p/W0Y" A3 |1 AReid)1jBu|uUo//SdNy WOl POpeo|umoq ‘g ‘€202 ‘ZE9VG9ET



Nazzaro et al.

ROC Curve for Model
Area Under the Curve = 0.8217
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Figure 2 ROC curve of the presented predictive model

for diagnostic confirmation. Indeed, while no particular score or
checklist provided high sensitivity and specificity simultaneously,
a score >4 demonstrated the highest specificity among available
approaches and could be valuable in supporting prompt exci-
sion (rather than follow-up) even in the case of tiny lesions. Vice
versa, a score <1 may be a simpler, more practical tool for mel-
anoma exclusion than other, already available checklists with
high sensitivity (e.g., Menzies method).

Curiously, the idScore, an integrated clinical-dermoscopic
algorithm, performed similarly when applied to our cohort as
compared with classic checklists employing only dermoscopic
criteria. This finding may be attributable to the idScore original
dataset which comprised mainly lesions with a diameter
exceeding 5 mm."*

Concerning individual dermoscopic features, starburst pattern
was documented in about a quarter of melanomas measuring
<5 mm evaluated in this study, in line with previous reports.’®'”
However, it was neither the most prevalent global dermoscopic
pattern in this group nor a significant predictor of malignancy
when applied to the assessment of flat, non-facial melanocytic
lesions measuring <56 mm.

Also, Lallas et al. recently found out that irregular hyperpig-
mented areas and prominent skin markings represent potent
dermoscopic indicators of melanoma in situ when compared
with atypical nevi.'® However, the latter were not found to pre-
dict melanoma in the present study and were an infrequent find-
ing, consistent with Slowinska et al."®

Of note, clinical variables, such as lesional localization or per-
sonal/familial history, proved of no particular value in distin-
guishing malignant from benign lesions. Moreover, the observed

Predictors of mini-melanoma Report

Table 3 Diagnostic performance of the proposed predictive
model for melanoma recognition in the assessment of flat,
non-facial melanocytic lesions measuring <5 mm, compared
with available checklists

TP FP TN FN Sensitivity Specificity
(n) (n) (n) (n) (95% Cl) (95% Cl)
Score
0 103 81 0 0 100.0 (96.5 0.0 (0.0
-100.0) -4.5)
1 102 73 8 1 99.0 (94.7 9.9 (4.4
-100) -18.5)
2 91 41 40 12 88.3 (80.5 49.4 (38.1
-93.8) -60.7)
3 67 11 70 36 65.0 (55.0 86.4 (77.0
-74.2) -93.0)
4 38 0 81 65 36.9 (27.6 100.0 (95.5
-47.0) -100.0)
5 8 0 8 95 7.8 (3.4 100.0 (95.5
-14.7) -100.0)
Checklists
7-point 87 48 33 16 84.5 (76 40.7 (30.0
checklist -91) -52.2)
3-point 85 34 47 18 82.5 (73.8 58.0 (46.5
checklist -89.3) -68.9)
Revised 60 26 55 43 58.3 (48.1 67.9 (56.6
pattern -67.9) -77.9)
analysis
Menzies 102 76 5 1 99.0 (94.7 6.2 (0.1
method -99.9) -13.8)
idScore, n 81 39 42 22 78.6 (69.5 51.9 (40.5
(%) -86.1) -63.1)

TP, true positives; FP, false positives; TN, true negatives; FN, false
negatives; Cl, confidence interval.

preference for upper limbs is in contrast with other reports
showing either different'” or no'® favorite localizations.

Although previous studies have generally shown positive cor-
relation between Breslow thickness and diameter,"'® small size
does not exclude invasion.22* In the present study, two der-
moscopic features, i.e., blue-white veil and negative pigment
network, were associated with invasion in melanomas measur-
ing <56 mm. Atypical vessels were documented exclusively in
invasive melanomas measuring <5 mm, however this associa-
tion did not reach statistical significance. This is substantially in
line with recent findings by Regio Pereira et al., indicating atypi-
cal vascular pattern, shiny white lines, and gray/blue structures
as predictors of invasion in the same setting."”” Anyway, rarity
of individual features may subtract from their practicality.

In this study, small-diameter melanomas (mini-melanomas)
differed from larger ones in terms of age at diagnosis, preferred
localization, and dermoscopic features. Younger age at diagno-
sis, in line with other reports,'®"'” may suggest either earlier rec-
ognition or greater patient awareness and screening adherence.
Presence of a starburst pattern was more frequently seen
in small-diameter melanoma, consistent with findings from

© 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC  International Journal of Dermatology 2023, 62, 1040-1049
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Table 4 Demographics, clinical and dermoscopic features of
patients with small and large-diameter melanomas included

in the study
Small (< 5 mm) Control, large
diameter (>5 mm)
melanomas melanomas
(n=103) (n = 85) P-value
Sex
Male, n (%) 47 (45.63) 39 (45.88) 1.0000
Female, n (%) 56 (54.37) 46 (54.12)
Median age at 48 (40-63) 62 (51-72.5) <0.0001
onset, years
(IQR)
Previous 25/85 (29.41) 14/69 (20.29) 0.2635
melanoma (%)
Positive 17/85 (20) 7/69 (10.14) 0.1189
familial history
(%)
Body site
Upper limb, 31 (30.10) 14 (16.47) 0.0061
n (o/o)
Lower limb, 36 (34.95) 19 (22.35)
n (°/o)
Chest, n (%) 7 (6.80) 8 (9.41)
Abdomen, n (%) 9 (8.74) 9 (10.59)
Back, n (%) 20 (19.41) 35 (41.18)
Maximum diameter on dermoscopy (mm)
<2, n (%) 9 (8.74) -
2<x<3,n(%) 33 (32.04) -
3<x<4,n(%) 53 (51.46) -
4 <x<5,n(%) 8 (7.77) -
5<x<10, - 49 (57.65)
n (%)
10 <x <15, - 31 (36.47)
n (%)
>15, n (%) - 5 (5.88)
Stage
pTis, n (%) 44 (42.72) 24 (28.24) 0.0284
pTia, n (%) 52 (50.49) 47 (55.29)
pT1b, n (%) 7 (6.80) 10 (11.76)
pT2a, n (%) - 3 (3.53)
pT2b, n (%) - 1(1.18)
Global pattern on dermoscopy
Starburst, n (%) 25 (24.27) 2 (2.35) <0.0001
Globular, n (%) 6 (5.83) 3 (3.53) 0.5158
Reticular, n (%) 54 (52.43) 52 (61.18) 0.2409
Homogeneous, 3 (2.91) 1(1.18) 0.6279
n (°/o)
Multicomponent, 7 (6.80) 10 (11.76) 0.3084
n (o/o)
Nonspecific, 14 (13.59) 18 (21.18) 0.1784
n (o/o)
Local dermoscopic criteria
Blotch, n (%) 33 (32.04) 31 (36.47) 0.5399
Atypical network, 86 (83.50) 76 (89.41) 0.2916
n (o/o)
Blue-white veil, 69 (67.00) 58 (68.24) 0.8769

n (°/o)
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Small (< 5 mm)

Control, large

diameter (>5 mm)

melanomas melanomas

(n=103) (n = 85) P-value
Scar-like 9 (8.74) 32 (37.65) <0.0001
regression,
n (°/o)
Peppering, n (%) 7 (6.80) 21 (24.71) 0.0008
Globules, n (%) 27 (26.21) 33 (38.82) 0.0836
Pseudopods, 28 (27.18) 15 (17.65) 0.1625
n (o/o)
Radial streaks, 36 (34.95) 16 (18.82) 0.0147
n (°/o)
Atypical vessels, 5 (4.85) 18 (21.18) 0.0013
n (°/o)
White lines, 8 (7.77) 12 (14.12) 0.2342
n (°/o)
Angulated lines, 5 (4.85) 6 (7.06) 0.5486
n (°/o)
Negative 13 (12.62) 26 (30.59) 0.0035
pigment
network, n (%)
Prominent skin 4 (3.88) 13 (15.29) 0.0093
markings, n (%)
Asymmetry of 46 (44.66) 61 (71.76) 0.0002
pattern, n (%)
Asymmetry of 47 (45.63) 63 (74.12) 0.0001
color, n (%)
Number of 2 (2-3) 3(2-3) <0.0001
colors, median
(IQR)

Checklists

7-point checklist, 87 (84.47) 80 (94.12) 0.0392
n (%)
3-point checklist, 85 (82.52) 78 (91.76) 0.0839
n (o/o)
Revised pattern 60 (58.25) 73 (85.88) <0.0001
analysis, n (%)
Menzies method, 102 (99.03) 85 (100) 1.0000
n (o/o)
idScore, n (%) 81 (78.64) 85 (100) <0.0001

Bold values represent the parameters with statistical significance.

previous studies.'®'” Likewise, peripheral radial streaming was
also associated with smaller malignant lesions, confirming previ-
ous observations.'®~'® Unsurprisingly, a number of dermoscopic
clues regarded as classic telltale features of melanoma turned
out to be associated with larger, more advanced lesions.

Limitations

This main limitation of this study is related to its retrospective
nature and to its case-control design. The latter is likely to
entail some degree of distortion in accuracy estimates, with the
possibility of overestimation.?® Also, the findings of the study

© 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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Figure 3 Negative pigment network and blue-white veil are associated with invasiveness. Panels (a—c) depict invasive melanomas measuring

Predictors of mini-melanoma  Report

<5 mm (pT1b, pT1b, and pT1a, respectively). Blue-white veil, negative pigment network, presence of more than one color and atypical ves-
sels are shown in (a), while blue-white veil and atypical pigment network are found in (b,c). According to the proposed model, scores of
depicted lesions are: 3 (a), 2 (b), 2 (c)

Table 5 Characteristics of

diameter melanomas

in situ versus

invasive small

Table 5 Continued

In situ small Invasive small
(<5 mm) (£5 mm)
diameter diameter
melanomas melanomas
(n = 44) (n = 59) P-value
Sex
Male, n (%) 20 (45.45) 27 (45.76) 1.0000
Female, n (%) 24 (54.54) 32 (54.24)
Median age at 53 (44.5-68) 44 (36-60) 0.0288
onset, years
(IQR)
Previous 12/31 (38.71) 13/54 (24.07) 0.2162
melanoma (%)
Positive familial 3/31 (9.68) 14/54 (25.93) 0.0935
history (%)
Body site
Upper limb, 15 (34.09) 16 (27.12) 0.3059
n (%)
Lower limb, 16 (36.36) 20 (33.90)
n (%)
Chest, n (%) 4 (9.09) 3 (5.08)
Abdomen, n (%) 1(2.27) 8 (13.56)
Back, n (%) 8 (18.18) 12 (20.34)
Maximum diameter on dermoscopy (mm)
<2, n (%) 6 (13.64) 3 (5.08) 0.4540
2<x<3,n (%) 13 (29.55) 20 (33.90)
3<x<4,n (%) 21 (47.73) 32 (54.24)
4 <x<5,n (%) 4 (9.09) 4 (6.78)
Stage
pTis, n (%) 44 (100) - 1.0000
pTia, n (%) - 52 (88.14)
pT1b, n (%) - 7 (11.86)
pT2a, n (%) - -
pT2b, n (%) - -
Global pattern on dermoscopy
Starburst, n (%) 12 (27.27) 13 (22.03) 0.6435
Globular, n (%) 2 (4.55) 4 (6.78) 1.0000

markings, n (%)

In situ small Invasive small

(<5 mm) (€5 mm)

diameter diameter

melanomas melanomas

(n = 44) (n =59) P-value
Reticular, n (%) 26 (59.09) 28 (47.46) 0.3189
Homogeneous, 2 (4.55) 1(1.69) 0.5743
n (%)
Multicomponent, 2 (4.55) 5 (8.47) 0.6958
n (%)
Nonspecific, 5 (11.36) 9 (15.25) 0.7725
n (%)

Local dermoscopic criteria

Blotch, n (%) 18 (40.91) 15 (25.42) 0.1348
Atypical network, 38 (86.36) 48 (81.36) 0.5967
n (%)
Blue-white veil, 22 (50) 47 (79.66) 0.0027
n (%)
Scar-like 3(6.82) 6 (10.17) 0.7292
regression,
n (%)
Peppering, n (%) 3(6.82) 4 (6.78) 1.0000
Globules, n (%) 10 (22.73) 17 (28.81) 0.5080
Pseudopods, 11 (25) 17 (28.81) 0.8233
n (%)
Radial streaks, 17 (38.64) 19 (32.20) 0.5358
n (%)
Atypical vessels, 0 (0) 5 (8.47) 0.0696
n (%)
White lines, 4 (9.09) 4 (6.78) 0.7211
n (%)
Angulated lines, 2 (4.55) 3 (5.08) 1.0000
n (%)
Negative 1(2.27) 12 (20.34) 0.0063
pigment
network, n (%)
Skin prominent 0 (0) 4 (6.78) 0.1336

© 2023 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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Table 5 Continued

In situ small Invasive small

(<5 mm) (<5 mm)

diameter diameter

melanomas melanomas

(n = 44) (n =59) P-value
Asymmetry of 21 (47.73) 25 (42.37) 0.6894
pattern, n (%)
Asymmetry of 21 (47.73) 26 (44.07) 0.8417
color, n (%)
Number of 2 (2-3) 2 (2-3) 0.2733
colors, median
(IQR)

Checklists

7-point checklist, 34 (77.27) 53 (89.83) 0.1023
n (o/o)
3-point checklist, 34 (77.27) 51 (86.44) 0.2957
n (o/o)
Revised pattern 27 (61.36) 33 (55.93) 0.6870
analysis, n (%)
Menzies method, 43 (97.73) 59 (100) 0.4272
n (°/o)
idScore, n (%) 34 (77.27) 47 (79.66) 0.8112

Bold values represent the parameters with statistical significance.

may not necessarily be representative of mini-melanomas diag-
nosed in geographical regions distinct from those of the
authors. Finally, the subjectivity of histopathological diagnosis is
an inherent potential limitation of all studies featuring early-
stage melanomas.

Conclusions

According to the findings of this study, dermoscopy can provide
assistance in the diagnosis of small-diameter melanoma. A set
of five dermoscopic predictors of melanoma, atypical pigment
network, blue-white veil, pseudopods, peripheral radial streaks,
and presence of more than one color, is proposed for the
assessment of flat, non-facial melanocytic lesions measuring
<5 mm. Further research on larger datasets is required to vali-
date this approach.
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