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Survival analysis of children and adolescents with melanoma 

Análise de sobrevida no melanoma infantojuvenil  

	 INTRODUCTION

Currently, melanoma corresponds to less than 3% 

of all malignancies in individuals under 20 years 

old, but it is the most common solid tumor between 

15 and 29 years old1,2. Development is influenced by 

individual factors (male sex, atypical, congenital, large, 

numerous, or rapidly growing dysplastic nevi, pigmented 

xeroderma, light skin and eyes, history of cancer or pre-

malignant skin lesions, solid organ or hematopoietic cell 

transplants, HIV/AIDS, and family history of melanoma) 

and environmental or modifiable factors (artificial 

tanning, living close to the Equator, inadequate exposure 

to solar radiation, and sunburn)2,3.

Children can develop melanoma without 

meeting the conventional ABCDE criteria (A = asymmetry, 

B = uneven border, C = varied color, D = diameter > 

6 mm, E = elevation)3 and without a strong correlation 

with sunburn4.

Infantile-juvenile melanoma, classified as 

superficial spreading (more frequent), nodular, lentigo 

maligna and acral lentiginous5,6, has a tendency to atypical 

forms and locations1,3,5. Lesion growth, irregularity of 

edges and colors, inflammation, and exudation rise 

suspicion3,5. The diagnosis requires skin biopsy and 

histopathological study to differentiate from benign 

and malignant pigmented lesions, determine thickness 

(Breslow Index and Clark’s level), perform staging, and 

institute therapy.

In the prepubertal age group (age ≤ 11 years), 

sentinel lymph node positivity is more frequent, the 

Breslow Index and Clark level are higher, but survival 

indicators are better when compared with adolescents 

(age ≥ 11 years)1,3,6. Regardless of the age group, 

melanoma has the potential for aggression and metastasis 

to the lymphatic system, skin, brain, and lungs1.

Metastases are associated with delayed 

diagnosis and reduction in the survival curve to down 

to 10% in five years7. Surgical treatment must remove 

the tumor and previously defined margins, according 

to staging. Sentinel lymph node biopsy is indicated for 

Breslow indexes ≥ 0.75 mm, Clark IV-V levels, mitotic 
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index ≥ 5/mm2, and absence of tumor regression3,6,7.

TNM staging considers the Breslow Index, 

presence of ulcerations, lymph node involvement, and 

location of distant metastases2,8. The prognosis tends 

to be better in patients with in situ tumors, absence of 

ulcerations and metastases, low Breslow index and Clark 

level, and negativity in the investigation of sentinel lymph 

node1,6,8. The Brazilian literature is scarce in terms of 

melanoma in children and adolescents.

	 METHODS

We retrospective analyzed the profile of 

melanoma and the survival of patients aged 0 to 19 years, 

attended between January 1997 and October 2017, at 

the Hospital Erasto Gaertner, in Curitiba, state of Paraná, 

Brazil. The project involved reviewing medical records and 

was approved by the Ethics in Research Committee of the 

insitution (CEP HEG - CAAE: 89962518.0.0000.0098).

Inclusion criteria were a histologically proven 

diagnosis of melanoma and age under 19 years old. 

We excluded patients with incomplete data (except 

histological type, Breslow index and Clark level). To 

determine the patients’ epidemiological profile we 

assessed sex, age, Breslow Index, Clark level, presence 

of ulceration, family history of melanoma, occurrence of 

metastasis, site of metastasis, and histological type. For 

the construction of the survival curve, we used the death 

date in the medical record as the outcome definition.

The Breslow Index2 is classically used as a 

determining factor for staging, prognosis, and treatment, 

and evaluates the tumor depth (T) in millimeters, 

classifying it as Tis (tumor in situ), TI (<0.75mm), TII (0.75 

1.5 mm), TIII (1.5 3.0 mm), TIV (3.0 4.0 mm) and TV (> 4.0 

mm). The Clark Level2 describes the neoplastic invasion 

of the skin at levels I (only the epidermis), II (epidermis 

and part of the papillary dermis), III (papillary dermis), IV 

(reticular dermis), and V (hypodermis).

We expressed continuous variables as mean 

± standard deviation and compared them with the Chi-

square and Fisher’s Exact tests, as appropriate, with the 

aid of the SPSS software, considering p < 0.05. We used 

the Kaplan-Meier method for the survival curves, followed 

by univariate analysis for prognostic factors using the Log 

Rank, Breslow and Tarone-Ware tests.

	 RESULTS

There were 29 cases of melanoma in children 

and teens under 19 years of age during the study period. 

Five records were unsuitable for collection. The sample 

consisted of 24 patients, of whom 62.5% were female, 

the average age group of 14.12 ± 4.72 years, with 

predominance of head and neck lesions (41.7%). There 

was one patient with Xeroderma Pigmentosa and one 

with a family history of cutaneous melanoma. We did 

not observe dysplastic nevus syndrome or congenital 

melanocytic nevus. There were no data on photo exposure 

and sunburn.

Sentinel Lymph Node Biopsy was performed 

in 16 patients (66.8%) and margin enlargement in 14 

(58.3%). Seven patients (31.8%) had ulceration of the 

primary lesion, five (20.8%), peritumoral lymphocytic 

infiltration, and three (13.6%), margin involvement.

The signs and symptoms at diagnosis were 

increased lesion size in nine cases (37.5%), bleeding in 

five (20.8%), pruritus in four (16.6%), color change in 

two (8.3%), pain in two (8.3%), and other manifestations 

in 25 (asthenia, weight loss, etc.).

We found Breslow Indexes II (35.3%) and IV 

(29.4%) and Clark Level IV (43.8%), with a trend between 

Breslow IV and death (p = 0.127) and significance between 

Clark V and death (p = 0.067). In seven records (29.1%) 

there was no Breslow or Clark data and in 11 (47.8%) 

the classification of melanoma was missing. Of the 12 

cases with histological type records, six (26.08%) were 

superficial spreading melanoma (Table 1).

Nine patients (37.5%) had metastatic disease (p 

= 0.001); in two cases only the lymph node was affected. 

Metastasis sites were lymph nodes in seven (29.2%) 

patients, lung in three (12.5%), central nervous system in 

three (12.5%), and liver (4.2%), spleen (4.2%), and bones 

(4.2%) in one case each. All six cases with metastases in 

the cephalic region (25%) died (p = 0.001), five of whom 

were girls.

Chemotherapy was the adjuvant treatment in 

nine cases (37.5%); in two patients, it was associated 

with radiotherapy, and in one, with immunotherapy. The 

average time between diagnosis and death was 1.3 ± 1.2 

years. The average survival was 3.70 ± 3.24 years.

Survival distribution (Kaplan-Meier) was 
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Figure 1. Analysis of survival and Clark’s level.

Figure 2. Analysis of survival and Breslow index in children and adoles-
cents melanoma.

Figure 3. Analysis of survival and presence of ulceration in children-a-
dolescents melanoma.

series of childhood and juvenile melanoma (1997-2017) 

confirms this rarity, since only four cases occurred in the 

first decade of life.

statistically significant (p = 0.01) according to the Clark 

Level (Figure 1), unlike what happened with the Breslow 

Index (Figure 2) and the presence of ulceration (Figure 3).

As for the associated comorbidities, one patient 

had asthma and survived, while the other two died, one 

with congenital heart disease associated with systemic 

arterial hypertension and another with acute lymphoid 

leukemia. 

	 DISCUSSION

Although the incidence of melanoma in children 

and adolescents has increased in recent decades8,9, it is 

considered rare in these age groups, especially among 

prepubertal individuals7-11. This first Brazilian historical 

Melanoma lesions affecting girls (62.5%) and 

located on the head and neck (41.7%), limbs (25%) and 

trunk (20.8%) contrast with the literature that points to 

a similar incidence between boys and girls and higher 

frequency in limbs (40%), chest (35%), and head and neck 

(17%)9.

Clinical manifestations, such as increased 

lesions, pruritus, and bleeding were similar to the 

literature8. However, they may go unnoticed or hidden. 

Health professionals and parents / guardians must beware 

of skin lesions in children and adolescents with such 

characteristics, or with unusual aspects3, so as not to delay 

the detection and treatment of a possible cancer.

Regarding the histological classification, among 

the specified tumor types, superficial spreading melanoma 

predominated, followed by nodular and acral / mucous 

(Table 1), corroborating studies in the pediatric4,11-13 and 

general2,14 populations.

The degree of invasion prevalent at diagnosis 

was of Breslow Indexes II and IV and Clark level IV (Table 

1). Researches in this age group show a higher frequency 

of diagnosis of Clark’s level IV4,11, while in the general 

population there is a tendency for Clark’s level lower than 

III13. These data point to the possibility of a later diagnosis 

of melanoma in children and adolescents when compared 

with adults15.
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A classic study by Saenz et al. (1999)8 

demonstrated that all patients with melanomas of 

thickness ≤ 1 mm had a survival greater than 10 years. 

In the research by Averbook et al. (2013)5, young people 

with melanomas measuring ≤ 1 mm in thickness had a 

favorable prognosis, but when they measured > 1-2 mm, 

the survival rate, despite similar, decreased.

Tumor thickness and ulceration are strong 

predictors of sentinel lymph node metastasis in 

children6,16,17. Young people with melanoma with a 

Breslow Index greater than I and a negative sentinel node 

had 100% survival, while in those with a positive node the 

survival dropped to 89%, indicating that positive sentinel 

node is associated with an unfavorable prognosis17.

We observed a statistical trend for a lower 

survival rate from Clark’s level IV and a strong relationship 

for level V. It was not possible to find a statistical 

relationship between reduced survival and higher Breslow 

indexes, nor with the presence of ulceration, due to the 

small sample size and absence of such records.

All patients in this sample underwent an 

excisional biopsy. In nine cases (37.5%), there was 

a regional or distant metastasis, consistent with 

investigations in this age group1,11. A research revealed 

that in patients with distant metastases11, the majority 

affected more than one site, the involved organs being 

the lungs, central nervous system, bones, and liver. We 

found a similar pattern of metastases plus involvement 

of the spleen.

Although there are no specific guidelines for 

the treatment of melanoma in children12, the surgical 

approach was complemented with chemotherapy, 

radiotherapy, and adjuvant immunotherapy, when 

relevant. In agreement with the literature1, patients 

with distant metastases died during follow-up. A study 

analyzing survival in pediatric melanoma6 showed that in 

metastatic cases the average survival time was less than 

one year, and the overall 5-year survival was less than 

12%.

The disease relapsed in four cases (16.6%) in 

the present sample, similar to the research by Ferrari et 

al. (2014)11, in which 10 of the 54 patients (18.5%) had 

recurrence related to metastatic forms of melanoma. 

Studies show a variation in global melanoma mortality 

from 10% to 41% in populations up to 21 years of age1,8.

In the present investigation, six patients (25%) 

died during follow-up, with poorer survival in girls and 

in patients with comorbidities (congenital heart disease 

/ hypertension, and acute lymphoid leukemia). Tumor 

subtype, biology, hormonal influence, lymph node 

status, among others are important prognostic factors 

in melanoma in childhood and adolescence18,19. Probably 

the significant failure rates in the treatment of metastatic 

neoplasia occurred due to the progress of the disease, 

influenced by population characteristics and available 

resources7,18.

This study has limitations due to the 

retrospective design and incomplete records. However, 

it contributes with knowledge about the epidemiological 

and pathological profile of childhood and juvenile 

melanoma, alerts about the need for early detection 

to improve prognosis, to maximize quality of life, and 

to minimize complications and costs, and encourages 

appropriate referral to the oncology service.

Table 1. Characteristics of children and adolescents melanoma.

Relative Frequency (%)

Breslow 
index

I
II
III
IV

4 (23.5)
6 (35.3)
2 (11.8)
5 (29.4)
P=0.127

Clark’s level I
II
III
IV
V

0
2 (12.5)
5 (31.3)
7 (43.8)
5 (12.5)
P=0.067

Ulceration Yes
No

7 (35)
13 (65)
P=0.270

Histological 
types

Acral lentiginous
Superficial 
spreading
Nodular

3 (12.5)
6 (25)

3 (12.5)

Anatomic 
site

Head
Trunk
Limbs

Hands and feet

10 (41.7)
5 (20.8)
6 (25)

3 (12.5)
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	 CONCLUSION

Melanoma was detected in females, aged 

14.12 ± 4.72 years, Breslow II and IV indexes, Clark IV 

level, with high metastatic potential and mean survival 

of 3.7 ± 3.2 years.
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