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P
ediatric melanoma, while exceedingly rare, is the most commonly 
diagnosed skin cancer in children, with an average of 300 to 500 
new diagnoses annually.1 Historically, the annual incidence has 

increased by an average of 2.8% per year, making it one of the faster 
growing pediatric neoplasms.2 However, recent studies show a decline 
in pediatric melanoma incidence, though it remains a serious clinical 
concern.3 The prognosis of pediatric melanoma, as in adults, depends on 
several factors, including the Breslow depth, ulceration status, mitotic 
rate, and presence or absence of lymphovascular invasion.2–4 Wide local 
excision (WLE) is the mainstay of treatment but may be combined with 
sentinel lymph node biopsy (SLNB) and/or neoadjuvant or adjuvant 
medical therapy depending on tumor stage. 

Clinical characteristics of melanoma often di�er signi�cantly in the 
pediatric population, with many lacking the typical “ABCDE” detection 
criteria of asymmetry, border irregularity, color variation, diameter 
>6 mm, and/or evolution.5 The most common pediatric melanoma 
characteristics are amelanosis, bleeding, and “bumps” with uniform 
color that are often mistaken for benign skin lesions.5,6 Combined with 
the rarity of the disease itself, diagnostic delays and misclassi�cations 
delay appropriate treatment and complicate e�orts to establish robust 
pediatric-speci�c guidelines.  

In this article, we describe 3 distinct subtypes of pediatric melanoma 
with atypical clinical features and unique molecular testing, suggesting 
de novo tumor development, treated surgically.

CASE 1
A previously healthy 11-year-old girl presented for evaluation of 

2 pigmented lesions on the right plantar foot and right fourth toe 
(Figure 1A). Additional intraoperative images are shown in Figure 
1B and Figure 1C. The lesion on her right plantar foot, present since 
age 2, had undergone gradual, consistent growth and darkening 
over the past few years. Shave biopsies of the lesions were obtained 
by the referring community dermatologists, after which the patient 
was transferred to our institution for further evaluation and care. 
The right plantar foot lesion showed proliferation of severely atypical 
melanocytes within the basilar epidermis and melanocytic proliferation 
at the dermal-epidermal junction, with upward spread consistent with 
early malignant melanoma in situ (MMIS; Figure 1D), and the right 
fourth toe lesion was diagnosed as an acral type compound melanocytic 
nevus with severe atypia. This MMIS was immunoreactive for melanoma 
antigen recognized by T cells 1 (MART-1) and preferentially expressed 
antigen in melanoma (PRAME; Figure 1E, Figure 1F). The shave 
biopsy of the lesion on the right fourth toe showed proliferation of 
nested and single melanocytes, demonstrating moderate-to-severe 
cellular atypia at the dermal-epidermal junction and focally within the 
dermis consistent with an acral type compound melanocytic nevus. This 
lesion was MART-1 positive and PRAME negative. Both lesions were 
completely excised with WLE performed under general anesthesia, with 
�nal surgical pathology showing no residual tumor. The patient remains 
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disease free and continues to be followed by a 
multidisciplinary team to monitor for disease 
recurrence.

CASE 2
A previously healthy 15-year-old girl 

presented to podiatry for evaluation of a 
brownish-black right great toenail (Figure 
2A). Over several years, the lesion widened 
from a linear hyperpigmented streak across 
her nail plate, initially thought to be a splinter, 
to a blackened nail bed and nail plate with 
proximal ulceration with granulation tissue.
The nail was removed, and a darkened portion 
was sent for pathology, which showed no signs 
of malignancy. The nail subsequently regrew 
darker and more brittle with onycholysis and 
erythema of the surrounding skin. Punch 
biopsy through the nail plate showed severely 
atypical melanocytes with pleomorphic and 
hyperchromatic nuclei within the dermis, 
which extended to the peripheral edges and 
base of the specimen to a depth of at least 0.9 
mm, consistent with an ulcerated subungual 
melanoma. Additionally, positive MART-1 
and PRAME staining con�rmed melanocytic 

origin. Complete surgical excision of the lesion, 
underlying nail bed, and germinal matrix 
was performed under general anesthesia 
(Figure 2B). Surgical pathology showed 
severely atypical melanocytes along the nail 
bed epithelium arranged in nests and solitary 
melanocytes demonstrating con�uent growth 
with pagetoid spread and a residual depth 
of 0.4 mm (Figure 2C). SOX10 and MART-
1 immunostaining were positive, further 
con�rming melanocytic origin (Figure 2D, 
Figure 2E). Ultimately, the patient underwent 
amputation of the right great toe at the 
interphalangeal joint and SLNB under general 
anesthesia. The SLNB was negative and 
�nal surgical pathology showed no residual 
tumor. The patient continues to show no 
evidence of disease and is being monitored 
by a multidisciplinary team for any signs of 
recurrence.

CASE 3
An 11-year-old boy presented to the clinic 

with a solitary, dome-shaped, pigmented 
papule on the left anterior medial lower 
leg (Figure 3A). The lesion arose at 4 years 

of age; however, over the course of several 
months, it had elevated and developed a 
pink hue, prompting referral for evaluation. 
Punch biopsy showed large melanocytes 
with pleomorphic nuclei, prominent nucleoli, 
and abundant amphophilic to eosinophilic 
cytoplasm consistent with a spitzoid 
melanoma (Figure 3B). Pathologic staging 
showed a maximal tumor thickness of 1.1 mm, 
without ulceration, and a mitotic rate of 1/
mm2. Additionally, MART-1, p16, and Ki-67 
staining were positive, con�rming melanocytic 
origin with a high proliferative index (Figure 
3C, Figure 3D, Figure 3E). Multiplex 
morphometric melanoma �uorescence in 
situ hybridization (FISH) analysis revealed a 
markedly abnormal CDKN2A locus, further 
supporting the diagnosis. The patient 
underwent WLE and SLNB of the melanoma 
under general anesthesia. Final surgical 
pathology showed no residual tumor and a 
negative sentinel lymph node. The patient 
remains disease free and continues to receive 
multidisciplinary follow-up care to monitor for 
recurrence.

FIGURE 1. (A) Pre-operative clinical photograph of the right foot exhibiting pigmented lesions on the plantar surface and between the fourth and �fth toes with gentian violet 

markings of the lesion’s borders (dotted circle) and incision line (solid circle); (B) Intra-operative clinical photograph showing the defect following excision on the plantar foot, marked 

for a rhomboid transposition advancement �ap; (C) Immediate postoperative clinical photograph showing complete closure of the plantar defect using a rhomboid transposition 

advancement �ap; (D) Hematoxylin-eosin stain of plantar lesion depicting proliferation of severely atypical melanocytes within the basilar epidermis and melanocytic proliferation 

at the dermal-epidermal junction with upward spread (100×); (E) Melanoma antigen recognized by T cells 1 stain depicting di�usely immunopositive tumor cells (100×); (F) 

Preferentially expressed antigen in melanoma stain depicting strong nuclear labeling in tumor cells (100×)
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DISCUSSION
Pediatric melanoma is an exceedingly rare 

but impactful malignancy, accounting for 
approximately 1% to 4% of all melanoma 
cases and 1% to 3% of pediatric cancers.7 
While historically considered to be increasing 
in incidence at an annual rate of 2%, more 
recent data suggest that this trend may have 
reversed.8,9 A large cohort study using data from 
the National Childhood Cancer Registry found a 
signi�cant decline in incidence rates for patients 
younger than 20 years beginning in 2014.3 The 
observed decrease may re�ect increased public 
awareness around sun protection, reduced 
indoor tanning among adolescents, or earlier 
detection of atypical lesions.10 However, despite 
these encouraging trends, pediatric melanoma 
remains a potentially lethal disease that often 
presents in atypical clinical patterns, leading to 
delayed diagnosis and worse outcomes.  

Of the 3 cases presented, each represents 
a distinct and exceptionally rare subtype 
of pediatric melanoma. The �rst case—a 
MMIS on the plantar surface of the right 
foot—is extremely uncommon in the pediatric 
population. Notably, the location of the lesion 
itself was highly unusual and could have 
contributed to initial misclassi�cation, as acral 
lesions in children are far more likely to be 
benign. A high clinical suspicion for malignancy 
and early multidisciplinary collaboration were 
critical in achieving prompt diagnosis and 
treatment in this case.

The second case involved a pediatric 
subungual melanoma that further showed 
how pediatric melanomas can masquerade 
as benign disease. Subungual melanomas are 
exceptionally uncommon, especially in children, 
and are often misdiagnosed as benign lesions, 
such as striate melanonychia, onychomycosis, 

or even as a subungual hematoma, often 
leading to delayed diagnosis. Unfortunately, in 
this case, the lesion’s progressive pigmentation 
and nail dystrophy were initially attributed to 
benign causes. De�nitive diagnosis was made 
only after the nail regrew with an irregular 
appearance that prompted further workup. 
Unfortunately, interphalangeal amputation 
was required to achieve complete local disease 
control. Although amputation is particularly 
challenging in a pediatric patient given the 
functional and cosmetic concerns, it was 
necessary in this case to ensure complete 
extirpation of the tumor.  

Finally, the third case highlights the 
diagnostic gray zone unique to pediatric 
spitzoid melanomas. Clinically, atypical 
spitzoid tumors can mimic benign Spitz nevi 
due to overlapping histopathologic features 
and presentations.11 Despite their sometimes 

FIGURE 2. (A) Pre-operative clinical photograph of the right great toe exhibiting a blackened nail bed and nail plate with proximal ulceration with granulation tissue; (B) Clinical 

photograph of the right great toe following complete surgical excision; (C, D) Hematoxylin-eosin stain and melanoma antigen recognized by T cells 1 stain of lesion demonstrating 

severely atypical melanocytes along the nail bed epithelium and solitary melanocytes demonstrating con�uent growth with pagetoid spread (100×); (E) SOX10 stain depicting strong 

nuclear labeling in tumor cells (200×)
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indolent behavior, spitzoid-type melanomas 
have documented metastatic capability, 
making early detection and treatment 
essential.12 In our case, multiplex FISH assisted 
in the diagnosis and WLE provided de�nitive 
treatment. The patient continues to do well 
with no evidence of recurrence. These cases 
collectively demonstrate the clinical and 
biologic diversity seen in pediatric melanoma. 
On a larger scale, this variability is re�ected 
in epidemiologic patterns observed across 
pediatric populations.  

Interestingly, despite the rarity of pediatric 
melanoma, distinct incidence patterns have 
emerged. Rates are highest among non-
Hispanic White adolescents, especially girls, 
increasing with age and peaking in mid-to-late 
adolescence.3 Anatomic distribution varies 
by age and sex; girls more often present 
with lower extremity lesions, while trunk 

involvement is more common in adolescent 
boys.7 Recent geographic analyses reveal that 
patients in the southern United States and 
patients exposed to higher UV indices are more 
likely to present with advanced-stage disease, 
despite no signi�cant regional di�erences in 
overall incidence or mortality.3 These �ndings 
suggest that environmental exposures may 
a�ect disease severity at presentation. 

In addition to environmental in�uences, 
genetic factors contribute to the biological and 
clinical complexity of pediatric melanomas. 
High-penetrance germline mutations 
such as CDKN2A or CDK4 are infrequently 
identi�ed in children.11 Pellegrini et al12 found 
CDKN2A pathogenic variants in only 9% of 
pediatric patients. However, moderate-risk 
variants, especially in the MC1R gene, are 
common. MC1R variants were identi�ed in 
over two-thirds of patients in 1 cohort and 

more than 40% of patients with spitzoid 
melanomas in another.11,12 Importantly, UV 
damage–associated mutational signatures 
(SBS7 and DBS1) were detected in more than 
80% of tumors studied, further implicating 
environmental exposure as a key factor in 
disease pathogenesis.11 

Despite these advances in understanding, 
there remains a lack of pediatric-speci�c clinical 
guidelines for melanoma. Current treatment 
algorithms are largely extrapolated from 
adult populations, despite well-established 
di�erences in histopathology, clinical behavior, 
and prognosis.13 Pediatric melanomas are 
more often nodular, epithelioid, or spindle cell 
tumors, and sentinel lymph node positivity 
is more common in children compared to 
adults.6,8  

For our cases, we followed the most current 
National Comprehensive Cancer Network 

FIGURE 3. (A) Clinical photograph of the left anterior medial lower leg exhibiting a solitary dome-shaped pigmented papule with a pink hue; (B) Hematoxylin-eosin stain of lesion 

demonstrating large melanocytes with pleomorphic nuclei, prominent nucleoli, and abundant amphophilic to eosinophilic cytoplasm consistent with a spitzoid melanoma (100×); (C) 

Melanoma antigen recognized by T cells 1 stain depicting di�usely immunopositive tumor cells (100×); (D) Ki-67 stain depicting a high intralesional proliferative index (100x); (E) p16 

staining depicting strong nuclear labeling in tumor cells (100×)

A B C

D E



51JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  July 2026 • Volume 19 • Number 7

melanoma guidelines. However, without 
pediatric-speci�c diagnostic criteria and 
standardized treatment recommendations, 
diagnostic delays and variations in care 
are frequent. This highlights the need for 
prospective pediatric studies and tailored 
guidelines that account for the unique biology 
and clinical presentation of melanoma in the 
pediatric population. The 3 cases presented in 
this series showcase the clinical heterogeneity 
and diagnostic complexity observed in pediatric 
melanoma. Each case demonstrated unique 
clinical features and atypical growth patterns 
as compared to the adult population. Lesion 
morphology and behavior also varied across 
all 3 cases, further complicating diagnosis 
and reinforcing the need for individualized 
assessment and tailored surgical management.  

As the molecular and clinical understanding 
of pediatric melanoma advances, opportunities 
to improve early detection and treatment are 
emerging. Until pediatric-speci�c guidelines 
exist, clinicians must remain vigilant for 
atypical lesions in high-risk populations to 
avoid delays and enhance outcomes.
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