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Abstract

Background: Knowledge regarding the morphologic spectrum of pediatric melanoma (PM) is 

sparse and this may in part contribute to delay in detection and thicker tumors.

Objective: to analyze the clinical-dermoscopic characteristics of PM.

Methods: retrospective study of 52 melanomas diagnosed before age of 20.

Results: Based on clinical, dermoscopic and histopathological characteristics, PM can be 

classified as Spitzoid and Non-Spitzoid Non-Spitzoid (37, 72.3%) melanomas presented at a mean 
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age of 16.3 (8–20) and were associated with a high-risk phenotype and a preexisting nevus 

(62.2%). Spitzoid melanomas (15, 27.7%) were diagnosed at a mean age of 12.5 (2–19) and were 

mostly de novo lesions (73.3%) located on the limbs (73.3%). While less than 25% of PM fulfilled 

the modified clinical ABCD criteria, 40% of spitzoid melanomas did. Non-Spitzoid tended to be 

multicomponent (58.3%) or nevus-like patterns (25%). Dermoscopic melanoma criteria were 

found in all cases. Spitzoid melanomas revealed atypical vascular patterns with shiny-white lines 

(46.2%) or atypical pigmented spitzoid pattern (30.8%). There was good correlation between 

Spitzoid subtype histopathologically and dermoscopically (kappa 0.66).

Limitations: Retrospective study without re-review of pathology.

Conclusion: Dermoscopy in addition to conventional and modified clinical ABCD criteria helps 

in detecting PM. Dermoscopy assists in differentiating Spitzoid from non-Spitzoid melanomas.

Graphical abstract:

Dermoscopic patterns found in Pediatric Melanoma: Pattern 1, Multicomponent pattern, 
mostly found in Non-Spitzoid melanomas associated with nevus. Asymmetric polychromic 

multicomponent pattern, with irregular globules, negative network and structureless areas and 

some regression features. Pattern 2, Nevus-like; only found in adolescents with Non-Spitzoid 
melanomas. Symmetric 1 or 2 patterns, with a few melanoma local features. Pattern 3, Pink 
vascular Spitzoid pattern. Polymorphic vascular pattern and shiny white structures. Pattern 4, 
Atypical pigmented Spitzoid pattern. Asymmetrical distributed starburst or globular pattern with 

pseudopods at the periphery.

Capsule summary:

Pediatric melanomas (PM) can be Spitzoid or non-Spitzoid, which have different dermoscopic 

features.

• -Non-Spitzoid melanomas bear morphologic similarity to superficial spreading 

melanoma, whereas Spitzoid melanomas usually present as amelanotic bumps.

• -Both the classic and modified melanoma ABCD criteria can assist in detecting PM, 

and dermoscopic criteria for melanoma are generally present.
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Introduction

Pediatric melanoma (PM) is a melanoma diagnosed during childhood or adolescence. It 

accounts for less than 3% of pediatric cancers and 1–4% of all melanoma cases. The 
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incidence is not constant across the pediatric age spectrum with melanomas during 

adolescence (15–19 years old) being 10 times more frequent than those in children (5–9 

years old) (1,2). Similar to adult melanoma, the prognosis of pediatric melanoma depends on 

its AJCC staging (3–5).

PMs are often thicker tumors at time of detection, in part due to delay in diagnosis and/or 

differences in growth dynamics. The low incidence of PM and the lack of conventional 

melanoma ABCD criteria, in a subset of these lesions, may help explain the delay in 

diagnosis (6). Undoubtedly, dermatologists see an overwhelming number of nevi among 

pediatric patients, and rarely if ever will encounter a melanoma in childhood. Approximately 

30% of pediatric dermatological consultations are due to concerns regarding nevi (7). And 

even among lesions in children that are sufficiently concerning to warrant a biopsy, the 

nevus to melanoma ratio is about 1:1000 (8).

To improve melanoma early detection, a modified clinical ABCD rule was proposed by 

Cordoro et al, consisting of ‘Amelanotic, Bleeding bump, Color uniformity and De novo 

lesion of any diameter’ (9). In addition, dermoscopy improves early detection of melanomas, 

at least in adults (10). Scant literature exists describing the dermoscopic findings of pediatric 

melanoma. We present the clinical and dermoscopic findings from a cohort of PM cases.

Methods

The Institutional Review Board at Memorial Sloan Kettering Cancer Center approved this 

study. We solicited members of the International Dermoscopy Society (IDS) to submit 

images and clinical data of PM cases. We asked contributors to send, via a secure file 

transfer system, the clinical and dermoscopic images of histopathologically confirmed PM in 

patients younger than 20 years old. Patient demographic information and histopathologic 

information, including melanoma subtype, thickness, ulceration status, mitotic index, and 

whether there was an associated nevus, were also collected.

A total of 52 melanoma cases were collected from pigmented lesion clinics across 9 

countries (Australia, Belgium, Brazil, France, Israel, Italy, Serbia, Spain and USA). One 

patient presented with two primary melanomas at the age of 17 and 18. All lesions were 

diagnosed by dermatopathologists specialized in the diagnosis of melanocytic neoplasms at 

the originating institution. In line with the current classification of PM (11), the dataset of 

melanomas were classified into Spitzoid melanomas and non-Spitzoid (also termed 

“conventional” or “adult-like” melanomas, most of which are of the superficial spreading 

type) melanomas, based on the original institutional histopathological reports.

Clinical and dermoscopic images were evaluated jointly by two experienced reviewers (CC 

and AAM). The clinical evaluation included the classic ABCD criteria – axis symmetry (0–

2), border regularity (0–8), number and type of colors (black, dark brown, light brown, red, 

white, blue, grey) and diameter. The overall clinical appearance was categorized, by gestalt 

impression of the reviewers, into “melanoma-like”, “benign-appearing”, and “nodular / 

polypoid tumors”. Lesions were also evaluated according to the modified ABCD criteria (9).
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Dermoscopic specific features were scored as present or absent. For the global dermoscopic 

pattern classification, we integrated criteria from pattern analysis (12), from a study on 

nevus-associated melanomas (13) and from a study of atypical Spitzoid tumors (14). This 

culminated in the use of the following descriptive patterns: (1) ‘Multicomponent pattern’ – 

>2 dermoscopic structures (reticular, globular or homogeneous), asymmetrically distributed; 

(2) ‘Nevus-like pattern’–≤2 dermoscopic structures (reticular, globular or homogeneous), 

symmetrically distributed; (3) ‘Pink Spitzoid pattern’ – hypomelanotic or amelanotic tumors 

with diffuse vascular pattern; (4) ‘Pigmented Reed-like pattern’ – starburst pattern of streaks 

or large globules at the periphery; and (5) ‘Non classifiable nodules’ – exophytic tumors not 

attributable to any of the above-described categories.

Descriptive statistics and graphical methods were used to assess demographics, clinical and 

dermoscopic variables. The primary outcome variable is the dichotomous lesion 

classification as spitzoid versus non-spitzoid lesions. Student’s t-test and rank sum-tests 

were used to compare distributions of continuous study variables by the outcome variable. 

Pearson’s Chi Square analyses were used to assess cross tabulation comparisons between 

categorical variables with the primary outcome. Crude and adjusted odds ratios and 

corresponding 95% confidence intervals (95% CI) were calculated by univariate and 

multivariate logistic regression. The Type I error probability associated with all tests in this 

study was set to 0.05. All statistical calculations were made with the SPSS 22.0 (Statistical 

Package for Social Sciences, SPSS Inc., Chicago, Ill.).

Results

Demographics and Histopathological Data

The study included 52 melanomas from 51 patients. Ten lesions were in situ (19.2%); and 42 

were invasive (80.8%) with mean Breslow thickness of 1.8mm (SD 1.4, range 0.30–5.5mm).

The demographic and pathological data are summarized in Table 1. The mean age was 14.8 

(range 2–20, SD 4.4) and no difference was observed between the 26 female (52%) and the 

25 male (48%) patients. Notably, 6 out of 41 patients (14.6%) had family history of 

melanoma, and 4 out of 41 (9.5%) were diagnosed with a second primary melanoma during 

follow-up (mean of 62.6 months, SD 43).

Based on the histopathology report, melanomas were classified into Spitzoid (15 cases, 

27.7%) and non-Spitzoid melanoma (37 cases, 72.3%). Patients with a Spitzoid melanoma 

were significantly younger than patients with non-Spitzoid melanoma (12.5 vs. 16.3 years, 

p=0.004). Non-Spitzoid melanomas were mostly occurred in the second decade of life. All 

Spitzoid tumors were invasive, and significantly thicker than the non-Spitzoid melanomas 

(2.6mm vs. 1.2mm, respectively, p=0.004). These lesions were also more frequently 

ulcerated compared to non-Spitzoid melanomas (28.6% vs. 8.1%, respectively, p=0.06). 

Melanomas were associated with a nevus more frequently among non-Spitzoid than Spitzoid 

melanomas (62.2% vs. 26.7%, p= 0.02). The most common associated nevus was the 

congenital type (n=25/27, 92.6%).
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Clinical Presentation (Tables 1 and 2)

The most frequent anatomic location was the lower extremities (16/52, 30.8%), followed by 

the back (14/52, 26.9%). The overall clinical morphology was categorized as fulfilling the 

classic melanoma ABCD criteria (called “melanoma-like”) in a majority of cases (n=27, 

51.9%). Those not fulfilling the conventional ABCD criteria were called “benign-appearing”

(n=15, 28.2%), or “nodular / polypoid tumors” (n=10, 19.2%). Five melanomas (9.6%) were 

clinically pink and only 11 (21.2%) fulfilled the modified melanoma ABCD criteria (9).

Spitzoid melanomas were frequently located on the limbs (n=11/15, 73.3%), while non-

Spitzoid melanomas tended to occur on the torso (19/37, 51.4%). The most frequent clinical 

morphology of Spitzoid melanomas was “nodular / polypoid” (46.7%). In contrast, most 

non-Spitzoid melanomas (59.4%) had a “melanoma-like” clinical morphology. Spitzoid 

melanomas more often displayed the modified-ABCD criteria as compared to non-Spitzoid 

melanomas (40% vs. 13.5%, OR=4.3; 95% CI: 1.1–17.2, p=0.05).

Dermoscopic attributes(Table 3)

Dermoscopic images were available for 49 of 52 cases (94.2%). The global dermoscopic 

patterns observed included: (1) multicomponent pattern (n=24, 49%), mostly associated with 

non-Spitzoid melanoma (87.5%, p<0.03); (2) nevus-like pattern (n=9, 18.4%), observed only 

among non-Spitzoid melanomas; and (3) vascular pink Spitz-like pattern (n=7, 14.3%), 

mostly associated with Spitzoid melanomas (85.7%, p<0.002). Pigmented Reed-like pattern 

(n=7, 14.3%) was seen at a higher frequency among Spitzoid melanomas, albeit not reaching 

statistical significance. Two tumors were categorized as non-classifiable nodules (4.1%).

On univariate analysis, red and white colors, milky red areas, polymorphous vessels and 

shiny white structures were associated with Spitzoid melanoma. Presence of both red color 

and shiny white structures was strongly associated with histopathological Spitzoid subtype 

(OR=16.5, 95% CI; 1.7–163.3, p=0.02). Overall dermoscopic Spitzoid patterns (pink or 

pigmented) were associated with Spitzoid histopathologic diagnosis (78.6% were Spitzoid 

vs 11.1% were non-spitzoid, p<0.001). Lesions with a spitzoid dermoscopic pattern were 

much more likely to be classified as a spitzoid lesion histologically (OR 29.3; 95CI 5.6–

152.1).

Dark brown color, atypical network and structureless areas were associated with non-

Spitzoid melanomas. In addition, presence of irregular globules was associated with 

melanomas arising within a nevus (73.1% vs 34.8%, p=0.007).

The distribution of demographic and clinical attributes by global dermoscopic pattern are 

shown in Table 4. Melanomas presenting with multicomponent or nevus-like patterns were 

more likely to be histopathologically classified as non-Spitzoid. These lesions were also 

associated with older age, fair-skin phenotype, family history of melanoma and the presence 

of a pre-existing nevus. Melanomas showing pink-Spitzoid or Reed-like dermoscopic 

patterns were more likely to be histopathologically classified as Spitzoid (kappa 0.66) and 

associated with younger age, anatomic location on the limbs and de novo development.

Carrera et al. Page 5

J Am Acad Dermatol. Author manuscript; available in PMC 2020 July 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Discussion

Pediatric melanoma is rare, but this potentially fatal disease is curable if diagnosed early. 

Few studies have investigated the clinical morphology of pediatric melanoma due to the 

rarity of the condition, and limited data with clinical and dermoscopic images. By 

collaborating with the international community of pigmented lesion experts, we amassed a 

series of 52 clinically-imaged, biopsy-proven pediatric melanomas, 49 of which also had 

dermoscopic images.

We have shown that the clinical and dermoscopic features are associated with the 

histopathological sub-categorization of melanomas as Spitzoid or non-Spitzoid. Comparing 

these two histopathologic subsets of melanomas, we observed differences in the 

demographics and morphological presentation of each.

The majority of melanomas in our series were non-Spitzoid (70%) and most of these 

patients were adolescents. Their melanomas were more likely to occur on the back, to be 

associated with a nevus, and were clinically pigmented with a suspicious morphology 

(“melanoma like”). Non-Spitzoid melanoma patients harbored melanoma risk factors 

including fair skin (phototype I-II) in 70%, and a family history of melanoma in 14.8% 

(4/27). In addition, 11.1% (3/27) of these patients eventually developed a second primary 

melanoma; in line with prior estimates of 25% risk for a second primary melanoma within 

20 years (4).

Dermoscopically, the global patterns associated with non-Spitzoid melanoma were 

multicomponent pattern (58%) and nevus-like pattern (25%). The multicomponent pattern is 

the “classic” dermoscopic melanoma pattern encountered in superficial spreading type 

melanoma, with most cases revealing irregular globules, atypical network, blue white veil, 

atypical vessels, and up to 30% revealed a negative network. Nevus-like pattern occurred 

only in adolescence after 12 years of age, was associated more commonly with family 

history of melanoma, and included a high proportion of in situ melanomas (55%).

We speculate that these were melanomas caught at an earlier stage, in high-risk adolescents 

being screened at pigmented lesion clinics(15–17). All nevus-like melanomas in our series 

presented at least one melanoma-specific dermoscopic feature that identified the lesion as 

suspicious including atypical network (70%), irregular globules (50%) and negative network 

(30%). The latter was previously found to be predictive of melanoma arising in nevi (13), 

however, in the present study we were not able to demonstrate this association, probably due 

to the fact that Spitzoid melanomas can present with a negative network without an 

associated nevus being present.

Preliminary studies have demonstrated that non-Spitzoid pediatric melanoma present 

similarly to superficial spreading melanoma, with a high burden of somatic single-nucleotide 

variations, mainly affecting TERT promoter and activating BRAF mutations. Most of these 

somatic variations show fingerprints of ultraviolet damage, implying that sun-exposure may 

play a role(18). These data suggest that children and adolescents, at high-risk for melanoma, 

may benefit from sun-protection and periodic skin examination, similar to at risk adults 

(19,20).
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Spitzoid melanomas comprised the minority (30%) in the present series. These patients were 

younger and rarely had associated risk factors. They most commonly occurred on the 

extremities and head, were nodular or polypoid, arose de-novo, and 25% were amelanotic. 

These melanomas were all invasive, thicker than non-Spitzoid melanomas, and more 

frequently ulcerated. Spitzoid melanomas were previously shown to be associated with 

chromosomal rearrangements, resulting in activated kinase signaling (11,21), suggesting a 

different pathogenesis from non-Spitzoid melanomas.

The dermoscopic ‘vascular pink Spitz-like pattern’, seen in amelanotic tumors, was strongly 

associated with a Spitzoid histopathological classification, and the dermoscopic clues 

included the presence of atypical vessels (e.g., polymorphic vessels, dotted vessels, and/or 

milky red areas) and shiny white structures. The presence of both red color and shiny white 

structures greatly increased the likelihood of the lesion being a Spitzoid melanoma. A recent 

expert consensus paper (22) determined that all nodular melanocytic neoplasms with a 

dermoscopic Spitzoid morphology, clinically or dermoscopically asymmetric, occurring 

after the age of 12, should be managed cautiously.

The ‘pigmented Reed-like’ dermoscopic pattern was also seen more commonly among 

melanomas with Spitzoid histopathology, but this association did not reach statistical 

significance. Dermoscopic clues to the ‘pigmented Reed-like’ melanomas included the 

presence of black, blue-grey and dark brown colors and peripheral streaks and dark blotches. 

In agreement with Moscarella et al (14) findings, ulcerated nodules, atypical vessels, shiny 

white structures and blue white veil were associated with the diagnosis of Spitzoid 

melanoma or atypical Spitzoid tumor, and the symmetric starburst pattern was associated 

with the diagnosis of Spitz / Reed nevus.

In contrast to previous reports (6,9), the majority of pediatric melanomas did not meet the 

modified ABCD criteria (Amelanotic, Bleeding bump, Color uniformity and De novo any 

diameter). Only 13% of non-Spitzoid melanomas, and 40% of Spitzoid melanomas fulfilled 

the modified ABCD criteria. While some of these melanomas may manifest the conventional 

ABCD criteria, it should be underscored that all of the cases here did reveal dermoscopic 

features to aid in their detection.

Our study has limitations. This study provides information that can improve the sensitivity 

for detecting PM but it does not address the impact on specificity. The size of dataset is 

relatively small, which reflects the rarity of this entity. These cases originated from 

specialized pigmented lesion clinics and this introduces potential referral bias of individuals 

with a high-risk phenotype. These specialized clinics likely use digital surveillance 

techniques resulting in the diagnosis of a higher proportion of non-rapidly growing 

melanomas. Finally, histopathological diagnoses were not secondarily re-reviewed; we relied 

on solely on the review from the contributing institution’s dermatopathologist.

The correlation between the clinical morphology and the histopathological classification 

supports the existence of distinct, reproducibly recognized subsets of PM. In contrast to 

previous reports, the present study highlights that the majority of melanomas diagnosed 

under the age of 20 look similar to melanomas found in adults. Non-Spitzoid melanomas 

Carrera et al. Page 7

J Am Acad Dermatol. Author manuscript; available in PMC 2020 July 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



were associated with adolescence and with the presence of melanoma risk factors. All non-

spitzoid melanomas reveal dermoscopic features associated with melanoma. Spitzoid 

melanomas were associated with younger age, location on the extremities, and nodular/

polypoid clinical morphology. Dermoscopy of Spitzoid melanomas revealed atypical vessels 

and shiny white lines (if amelanotic) or asymmetric starburst pattern (if pigmented). The 

addition of dermoscopy to classic and modified melanoma ABCD criteria can all act in 

concert to help in the detection of melanoma in children as early as possible.
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Abbreviation and acronym list:

PM pediatric melanoma

Clinical ABCD asymmetry, border irregularity, multiple colors, diameter 

>6mm

Modified ABCD amelanotic, bleeding bump, color uniformity, any diameter
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Figure 1. Pattern 1, Multicomponent pattern. Non-Spitzoid melanomas in adolescents.
a) Clinically, symmetric 6mm pigmented lesion on the upper limb of 18yo girl.

b) Dermoscopy: Asymmetric polychromic (white, blue-grey, light and dark brown) 

multicomponent pattern, with irregular globules, negative network and structureless white 

regression central area. Melanoma arising in a nevus, Breslow 0.4mm.

c) Clinically, asymmetric 12mm lesion on the back of a 13year old girl affected by multiple 

atypical nevi and familial melanoma.

d) Dermoscopy: Asymmetric multicomponent polychromic pattern, irregular globules and 

negative network and focal bluegrey regression. Melanoma arising in a nevus, Breslow 

0.3mm.

e) Clinically symmetric pigmented lesion on the trunk of 14 year old girl presenting multiple 

nevi.

f) Dermoscopy: asymmetric multicomponent pattern, with network, irregular globules, 

islands of negative network and structureless areas. Superficial spreading Melanoma, 

Breslow 0.7mm.
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Figure 2. Pattern 2, Nevus-like. Non-Spitzoid melanomas in adolescents.
a) Clinically, symmetric 5mm lesion on a 19 year old boy.

b) Dermoscopy: Symmetric globular pattern, with structureless central black area. 

Superficial spreading Melanoma, Breslow 0.6mm.

c) Clinically, symmetric light brown macule on the chest of a 17year old boy affected by 

multiple atypical nevi and previous melanoma.

d) Dermoscopy: Symmetric light brown lesion showing irregular globules and negative 

network. Melanoma arising in a nevus, Breslow 1.0mm.

e) Clinically asymmetric lesion on the trunk of a 19 year old boy.

f) Dermoscopy: symmetric reticular-globular pattern, with atypical network, irregular 

pigmented globules and dots at the periphery and central blue-white veil. Melanoma arising 

in a nevus, Breslow 3.1mm.
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Figure 3. Pattern 3, Pink vascular Spitzoid pattern.
a) Clinically, hypomelanotic rapid growing tumor on a 14 year old girl.

b) Dermoscopy: Polymorphic vascular pattern, with dotted vessels, milky red areas and 

remnants of pigment at the periphery, central shiny white structures. Spitzoid melanoma, 

Breslow 1.9 mm.

c) Clinically, amelanotic pink bump on the lower limb of a 3 year old girl.

d) Dermoscopy: Polymorphic vascular pattern, milky red areas and globules and shiny white 

structures. Spitzoid melanoma Breslow 5.5 mm

e) Clinically ulcerated amelanotic bump on the lower limb of a 17 year old girl.

f) Dermoscopy: Vascular pattern showing dotted vessels and milky red globules, and 

ulceration. Spitzoid melanoma, Breslow 1.9 mm.
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Figure 4. Pattern 4, Pigmented Spitzoid pattern.
a) Clinically, asymmetric polychromic lesion on the finger of a 4 year old boy.

b) Dermoscopy: Multicomponent pattern on acral site, showing Spitzoid features with 

peripheral streaks, blue white veil in the center and multiple irregular black globules and 

dots. Spitzoid melanoma, Breslow 2.8 mm.

c) Clinically, symmetric pigmented tumor on the lower limb of a 9 year old boy.

d) Dermoscopy: Asymmetric globular pattern with ulceration, blue white veil and irregular 

black dots. Invasive Spitzoid melanoma

e) Clinically pigmented lesion on the lower limb of a 17 year old girl.

f) Dermoscopy: Asymmetric pigmented Spitzoid pattern, with irregular pseudopods, blue 

white veil, shiny white structures. Spitzoid melanoma, Breslow 0.42 mm.
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Table 1.

DEMOGRAPHICS OF 52 PEDIATRIC MELANOMAS ACCORDING TO HISTOPATHOLOGICAL 

SUBTYPE

VARIABLE╲HISTOPATH. SUBTYPE Total (n=52) Spitzoid melanoma 
(n=15)

non-Spitzoid melanoma 
(n=37)

P-value

AGE (years), mean (range) 14.8 (2–20) 12.5 (2–19) 16.3 (8–20) 0.004

SEX, n (%)

 Male 25 (48.1) 5 (33.3) 20 (54.0)

 Female 26 (51.9) 10 (66.7) 17 (46.0) 0.18

RISK FACTORS, n (%)*

 Multiple primary MM (Yes) 4 / 41 (9.5) 0 /14 (0) 3/27 (11.1) 0.5

 Familial MM (Yes) 6 / 41 (14.6) 2/14 (14.3) 4 / 27 (14.8) 1.0

 Fair skin - Photo-type I-II 21 / 35 (60.0) 7/15 (46.7) 14/20 (70) 0.16

ANATOMIC LOCATION, n (%)

 Trunk 20 (38.5) 1 (6.7) 19 (51.4) 0.01

 Head/neck 7 (13.5) 3 (20.0) 4 (10.8)

 Limbs: 25 (48.1) 11 (73.3) 14 (37.8)

  ∎Upper limbs 6 (24.0) 3 (27.3) 3 (21.4) P=0.4

  ∎Hand / subungual 1 (4.0) 1 (9.1) 0

  ∎Lower Limbs 16 (64.0) 7 (64.3) 9 (64.3)

  ∎Foot 2 (8) 0 2 (14.3)

HISTOPATHOLOGICAL PARAMETERS

 Ulceration, n (%) 7 (13.7) 4 (26.7) 3 (8.1) 0.06

 De novo melanoma, n (%) 25 (48.1) 11 (73.3) 14 (37.8) P=0.02

 melanoma associated with a nevus, n (%) 27 (51.9) 4 (26.7) 23 (62.2)

 • Congenital nevus 25 (49) 3 (21.4) 22 (59.5)

 • Dysplastic nevus 1 (2) 0 1 (2.7)

 • Spitz nevus 1 (2) 1 (7.1) 0

 In situ melanoma, n (%) 10 (19.2) 0 (0) 10 (27) 0.04

 Invasive melanoma, n (%) 42 (80.8) 15 (100) 27 (73)

 Mean Breslow thickness, millimeters, mean (SD) 1.8 (1.4) 2.6 (1.6) 1.2 (0.9) P=0.004

OUTCOME, n (%)

SNB performed 13 (25) 9 (60) 4 (10.8) P=0.005

Lymph node metastases** 6 (11.5) 4 (26.6) 2(5.4) N.S.

Visceral metastasis 1 (2) 1 (7.1) 0

*
These parameters were not available for the entire study group, and hence are displayed with the denominator of the numbers of cases with 

available information. The patient included with two primary tumors in this series was considered only once.

**
Lymph node metastases were identified at either initial melanoma diagnosis or during follow-up (mean 62.6, SD43 months)
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TABLE 2.

CLINICAL PRESENTATION BY HISTOPATHOLOGICAL CLASSIFICATION AS SPITZOID VS NON 

SPITZOID MELANOMA

CLINICAL ASPECT╲HISTOPATH. SUBTYPE Total (n=52) Spitzoid melanoma (n=15) non-Spitzoid melanoma 
(n=37)

P-value

Diameter, millimeters, mean (SD) 8 (3.6) Range 4–18 7.5 (2.7) 8.2 (4) NS

N (%) N (%) N (%)

Overall clinical presentation

 Melanoma-like (Classic ABCD criteria) 27 (51.9) 5 (33.3) 22 (59.5) 0.08

 Benign-appearing 15 (28.2) 3 (20) 12(32.4) 0.5

 Nodular / polypoid tumor 10 (19.2) 7(46.7) 3 (8.1) 0.003

Amelanotic 5 (9.6) 4 (26.7) 1 (2.7) 0.02

Modified ABCD criteria 11 (21.2) 6 (40) 5 (13.5) 0.05

Colors:

Mean number of colors (SD) 2.3 (1.1) 2.7 (1.2) 2.1 (1.0) 0.1

 ∎Light Brown n(%) 24 (46.2) 5 (33.3) 19 (51.4) 0.24

 ∎Dark brown n(%) 39 (75) 8 (53.3) 31 (83.8) 0.03

 ∎Black n(%) 15 (28.8) 4 (26.7) 11 (29.7) 1

 ∎Blue n(%) 5 (9.6) 3 (20) 2 (5.4) 0.14

 ∎Grey n(%) 9 (17.3) 5 (35.7) 4 (10.8) 0.09

 ∎Red/Pink n(%) 20 (38.5) 12 (80) 8 (21.6) P<0.001
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TABLE 3.

DERMOSCOPIC ATTRIBUTES BY HISTOPATHOLOGICAL CLASSIFICATION AS SPITZOID VS NON 

SPITZOID MELANOMA

DERMOSCOPY╲HISTOPATH. SUBTYPE Overall (n=49) Spitzoid melanoma (n=13) non-Spitzoid melanoma (n=36) p-value

mean (SD) mean (SD) mean (SD)

Overall dermoscopic pattern:

 ∎Multicomponent 24 (49) 3(23.1) 21 (58.3) 0.029

 ∎Nevus-like 9 (18.4) 0 9 (25) 0.2

 ∎Atypical Pigmented Reed-like 7 (14.3) 4 (30.8) 3 (8.3) 0.07

 ∎Pink Spitz-like 7 (14.3) 6 (46.2) 1 (2.8) 0.001

 ∎Non-classifiable nodules 2 (4.1) 0 2 (5.6) 1.0

Number of dermoscopic colors mean (SD) 3.7 (1.3) 3.8 (1.6) 3.6 (1.2) 0.57

Colors:

 ∎Light Brown 41 (83.7) 10 (76.9) 31 (86.1) 0.44

 ∎Dark Brown 42 (85.7) 9 (69.2) 33 (91.7) 0.04

 ∎Black 20 (40.8) 3 (23.1) 17 (47.2) 0.13

 ∎White 19 (38.8) 9 (69.2) 10 (27.8) 0.009

 ∎Blue 24 (49) 7 (53.9) 17 (47.2) 0.68

 ∎Grey 23 (46.9) 8 (61.5) 15 (41.7) 0.22

 ∎Red/Pink 25 (51) 11 (84.6) 14 (38.9) 0.005

Structures

 Atypical Network 21 (42.9) 2 (15.4) 19 (52.8) 0.02

 Negative Network 11 (22.5) 1 (7.7) 10 (27.8) 0.14

 Streaks/pseudopods 11 (22.5) 3 (23.1) 8 (22.2) 0.95

 Irregular dots 22 (44.9) 6 (46.2) 16 (44.4) 0.92

 Irregular blotches 15 (30.6) 4 (30.8) 11 (30.6) 0.99

 Irregular globules 27 (55.1) 5 (38.5) 22 (61.1) 0.16

 Shiny-white areas 10 (20.4) 6 (46.2) 4 (11.1) 0.007

 Blue/white veil 19 (38.8) 6 (46.2) 13 (36.1) 0.52

 Regression 9 (18.4) 1 (7.7) 8 (22.2) 0.25

 Structureless areas 30 (61.2) 5 (38.5) 25 (69.4) 0.05

 Sharp demarcation 10 (20.4) 4 (30.8) 6 (16.7) 0.28

Vascular patterns

 Corkscrew 3 (6.1) 2 (15.4) 1 (2.8) 0.10

 Dotted 11 (22.5) 5 (38.5) 6 (16.7) 0.11

 Linear/irregular 8 (16.3) 4 (30.8) 4 (11.1) 0.10

 Hairpin 3 (6.1) 2 (15.4) 1 (2.8) 0.10

 Milky-red areas 9 (18.4) 5 (38.5) 4 (11.1) 0.03

 Polymorphous 9 (18.4) 6 (46.2) 3 (8.3) 0.003
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TABLE 4.

DEMOGRAPHIC AND CLINICAL ATTRIBUTES BY THE GLOBAL DERMOSCOPIC PATTERNS

PRESENTATION╲DERMOSCOPIC PATTERNS Multicomponent (n=24) Nevus-like 
(n=9)

Pink Spitzoid (n= 
7)

Reed-like (n=7)

Age, mean (SD) 15.7 (3.5) 17.4 (1.6) 13 (6) 12.8 (6.3)

Age<12 years, n (%) 5 (20.8%) 0 2 (28.6) 2 (28.6)

Fair skin - Photo-type I-II, n (%) 8/12 (66.7%) 4/6 (66.7%) 3 (42.9%) 3 (50%)

Anatomic location on torso, n (%) 13 (54.2%) 4 (44.4%) 0 1 (14.3%)

Anatomic location on limbs, n (%) 8 (33.3%) 5 (55.6%) 5 (71.4%) 5 (71.4%)

Family history, n (%) 3 /17 (17.6%) 3 (33.3%) 0 0

In situ MM, n (%) 4 (16.7%) 5 (55.6%) 0 1 (14.3%)

Breslow thickness, in mm, mean (SD) 1.4 (1.4) 1.3 (1.2) 2 (1.4) 2.6 (1.8)

Histopathological classification as Spitzoid 
melanoma, n (%)

3 (12.5%) 0 6 (85.7%) 4 (57.1%)

Melanoma arising in a nevus, n (%) 18 (75%) 3 (33.3%) 1 (14.3%) 3 (42.9%)

Amelanotic clinically, n (%) 1 (4.2%) 0 2 (33.3%) 0

Modified ABCD clinical criteria, n (%) 2 (8.3%) 0 6 (85.7%) 0

Ulceration, n (%) 3 (12.5%) 0 2 (28.2%) 0

Predominant dermoscopic colors (%) Dark brown (91.7%)
Light brown (95.8%)

Dark brown 
(100%)
Light brown 
(88.9%)

Pink (100%)
Red (57.1%)

Dark brown 
(100%) Blue-
grey
(100%) Black 
(71.4%)

Most frequent melanoma-specific dermoscopic 
criteria, (%)

70.8% irregular globules
50% atypical
network
50% blue white veil
50% visible atypical
vessels
29% negative
network

70% atypical
network
50% irregular
globules
30% negative
network

100% blue white
veil
71.4% pseudopods
/ streaks
71.4% irregular
globules
57% shiny white
structures

85.7% visible
vessels
42.9% milky 
red
areas
28.6% shiny 
white
structures
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