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Malignant melanoma in children aged 0-12.
Review of 289 cases of the literature.

Bonifazi E., Bilancia M.*, Berloco A., Ciampo L., De Roma M.R.
Pediatric Dermatology Unit, University of Bari (Italy)

*Department of Statistical Sciences, University of Bari (Italy)

Summary The rarity of prepubertal melanoma prevents a statistical evaluation of data and a com-
parison with the data of melanoma in adults. We tried to fill this gap by reviewing 289
cases published in the relevant literature of the last century. Although taking into account
their understandable lacunas, these data allowed us to do some considerations. The distri-
bution of cases per year in the first 12 years is uniform. The female is slightly more fre-
quently -54.7%- affected by malignant melanoma as compared with the male even at this
prepubertal age. The site distribution in the two sexes is different as compared with adults.
In females the trunk is more frequently affected -41.56%- than in males -30.71%-.
Moreover, the lower limb is almost equally affected in females -25.32%- and in males -
26.77%-. The head is more significantly -27.76%- affected in the prepubertal age as com-
pared with adults -16.63%-. The most important favoring factor at this age -present in one
third of the cases- is congenital melanocytic nevus, especially the giant type. The number
of died children is significantly affected by the presence of a giant congenital melanocytic
nevus -70.15%-, whereas it is not influenced by the age and the sex -37.40% in males and
39.24% in females-. The number of died children is also influenced by the presence of
adenopathy -63.40% versus 6.17% in cases without adenopathy-.

Key words Melanoma in children, giant melanocytic nevus, site of melanoma in children.

E ven a skilled and long-living pediatric
dermatologist, after a third of century
activity, is usually not able to collect a

number of cases of malignant melanoma, which
could enable a statistical evaluation and a com-
parison with the large data available in adults.
To try of filling this gap we collected 289 cases
of melanoma in children aged 0 to 12 years in
the relevant literature.

Although taking into account the diagnostic
problems already underlined by all the Authors
facing this topic (15) we compared their clinical
features with those ones of adults, which are
available in many series, often overcoming
thousand cases, as that one collected by us in the
years 1975-2000 in Bari. The latter is reported
on page 143 of this issue.

Material and methods

The material consists of 289 cases of the lite-
rature (131 males and 158 females), affected by
malignant melanoma, whose age ranged
between 0 and 12 years. Five cases transmitted
through the placenta were excluded by this
series and reported on page 137 of this issue.
Also the cases included in more or less large
series, but lacking the clinical features of the
individual cases were excluded and their com-
prehensive data were compared with those ones
of the actual series. The cases with the relevant
clinical features and pathological findings, when
available, are listed as follows. At the end of this
series are listed 7 cases recently reported in the
relevant literature.
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TABLE 1: 289 cases of childhood melanoma distributed according to the age and sex.

MALES

FEMALES

TOTAL

C
A

SE
S 

N
°

YEARS

30

35

40

25

20

15

10

5

0
1 2 3 4 5 6 7 8 9 10 11 12

AGE MALES FEMALES TOTAL

1 21 15 36

2 14 15 29

3 5 15 20

4 10 16 26

5 5 6 11

6 14 10 24

7 9 8 17

8 8 11 19

9 9 15 24

10 13 14 27

11 8 10 18

12 15 23 38

TOTAL 131 158 289

The significance level α = 0.05 was chosen
for all the tests used in the statistical evaluation
of the results.

Results and comment

In table 1 is reported the distribution of 289
cases -131 males, 158 females- according to the
year of age and sex. The distribution is rather
uniform in the first 12 years of age. Due to the
lackof “a priori” information regarding the
distribution of the total number of cases per year
of age, we tried to evaluate a 95% confidence
interval for the average, using a bootstrap type
procedure. Particularly, we extracted 10,000
“bootstrap samples” from the data and obtained
the results as follows: 0.025 corrected percentile
= 20.083 and 0.975 corrected percentile =
28.583. Therefore the data regarding the first,
fifth and twelfth year of age seem to stand aside
from the confidence interval. However, the
observed variation, although significant from a
statistical point of view, is not enough to falsify
the hypothesis of a biological uniformity of the
prepubertal age with regard to the frequency of
malignant melanoma.
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TABLE 2: 281 cases of childhood melanoma distributed according to the site and sex.
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SITE

MASCHI

FEMMINE

TOTALE

SITE MALES FEMALES TOTAL

HEAD-NECK 43 (33.86%) 35 (23.00%) 78 (27.76%)

TRUNK-GENITALIA 39 (30.71%) 64 (41.56%) 103 (36.65%)

UPPER LIMB 11 (8.66%) 16 (10.39%) 27 (9.61%)

LOWER LIMB 34 (26.77%) 39 (25.32%) 73 (25.98%)

TOTAL 127 154 281

With regard to the distribution of malignant
melanoma in the two sexes, the actual series
confirms even at the prepubertal age the slight
prevalence of females (54.7%). The latter was
reported in numerous adult series, included our
adult series (15) and also in childhood series
(10, 26, 99). The same prevalence of females in
the prepubertal age and even after 60 years of
age (15), favors the role of genetic factors as
compared with hormonal factors in determining
this difference, although some Authors (112)
underline the role of estrogens.

In table 2 the number and percentage distribu-
tion of 289 cases of childhood melanoma is
reported (8 cases were excluded due to the
involvement of more than one site). 

The distribution of melanoma according to
the site (table 2) is characterized by a more fre-
quent involvement of the head -27.76%- as com-
pared with the prevalence in adults -238/1431,

namely 16.63%- of our series (15). The null
hypothesis that the percentage involvement of
the head in children is equal to that one in adults
is rejected. As a matter of fact, in the 2-sample
test for equality of proportions χ-square =
18.5865, d.o.f. (degrees of freedom) = 1, p value
= 0.

When correcting the surface according to the
rule of nine, the head, which follows the trunk in
the not corrected distribution, largely becomes
the most frequent site involved, followed by the
trunk, lower and upper limbs. At this age the
involvement of the head prevails in males -
33.86% versus 22.73% in females-, although the
difference does not reach a statistical significan-
ce. As a matter of fact, the null hypothesis that
the percentage involvement of the head is not
influenced by sex is accepted. However, the
extent of p value is slightly more than 0.05 -χ-
square = 3.7632, d.o.f. = 1, p value = 0.0524.
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TABLE 3: predisposing factors in 125 out of 289 cases of prepubertal melanoma.

PREDISPOSING FACTORS MALES FEMALES TOTAL

GIANT CONGENITAL NEVUS 34 (25.95%) 33 (20.89%) 67 (23.18%)

CONGENITAL NEVUS 7 (5.34%) 17 (10.76%) 24 (8.30%)

ACQUIRED NEVUS 5 (3.82%) 6 (3.80%) 11 (3.81%)

XERODERMA PIGMENTOSUM 2 (1.53%) 6 (3.80%) 8 (2.77%)

DYSPLASTIC NEVUS 5 (3.82%) 3 (1.90%) 8 (2.77%)

OTHER MALIGNANCIES 2 (1.53%) 0 (0.00%) 2 (0.69%)

BLUE NEVUS 2 (1.53%) 1 (0.63%) 3 (1.04%)

FAMILIAL DYSPLASTIC NEVUS 1 (0.76%) 0 (0.00%) 1 (0.35%)

RADIOTHERAPY 0 (0.00%) 1 (0.63%) 1 (0.35%)

FAMILIAL MELANOMA 1 (0.76%) 1 (0.63%) 2 (0.69%)

Smaller series of patients aged less than 21 years
seem to confirm the main involvement of the
head at this age (88) and the prevailing of male
sex (124).

As we will later see when talking about the
predisposing factors, giant congenital melanocy-
tic nevus is probably the factor responsible for
the greater involvement of the head in the first
12 years of age. Taking into account that 10% of
these melanomas are present at birth and more
than 20% of cases arise in the first 2 years of
life, the role played by sun radiations, which is
today considered by most Authors as one of the
most important factors in the pathogenesis of
melanoma in adults, is not significant at this age.

The distribution of sites involved in the two
sexes is different from adults. Females present a
more frequent involvement of the trunk -
41.56%- as compared with the male sex -
30.71%-. Moreover, the involvement of the
lower limb is superimposable in males -26.77%-
and in females -25.32%-. The greater involve-
ment of the site trunk-genitalia in females does
not reach a statistical significance because the
null hypothesis that the percentage involvement
of the trunk and genitalia is not influenced by
sex is accepted -χ-square = 3.0769, d.o.f. = 1, p
value = 0.0794. Also the null hypothesis that the
percentage involvement of the lower limb does
not depend on the sex is accepted -χ-square =
0.0192, d.o.f. = 1, p value = 0.8898.

According to Whiteman (118) the role played
by sex in influencing the site involved is not
significant till 14 years. Other Authors (7) report
a greater involvement of the head and trunk in
males, whereas in females prevails the involve-
ment of the limbs. However, in this series only
25 subjects out of 179 are aged 9 or less and 40
subjects are aged 10-14 years.

Predisposing factors are present in 125 cases
out of 289 (table 3). In spite of its rarity, being
present in less than 2% of newborns (41) conge-
nital melanocytic nevus is the most frequent pre-
disposing factor of childhood melanoma. The
latter arises on a congenital nevus in more than
31% of cases. When including also the two
cases of congenital blue nevus, about a third of
cases of childhood melanoma arises on congeni-
tal nevi. Among the latter, the most rare, namely
giant congenital melanocytic nevus is the most
frequent predisposing factor of childhood mela-
noma, being present in 23.18 of cases. The role
played by giant congenital melanocytic nevus at
this age is underlined by most Authors (31, 92,
94). However, physicians should take into
account that giant nevi reported in the relevant
literature are usually described because of their
association with melanoma. On the other hand,
when considering the prevalence of melanoma
on giant nevi within a relevant register, its pre-
valence goes down to 4-6% (31). About 8% of
childhood melanomas arise on an acquired
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TABLE 4: percentage of died children per year of age (histograms).
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YEAR OF AGE MALES FEMALES TOTAL

1 7 (33.33%) 6 (40.00%) 13 (36.11%)

2 8 (57.14%) 8 (53.33%) 16 (55.17%)

3 2 (40.00%) 6 (40.00%) 8 (40.00%)

4 5 (50.00%) 4 (25.00%) 9 (34.61%)

5 3 (60.00%) 2 (33.33%) 5 (45.45%)

6 4 (28.57%) 3 (30.00%) 7 (29.17%)

7 1 (11.11%) 2 (25.00%) 3 (17.65%)

8 3 (37.50%) 5 (45.45%) 8 (42.10%)

9 2 (22.22%) 4 (26.66%) 6 (25.00%)

10 6 (46.15%) 5 (35.71%) 11 (40.74%)

11 3 (37.50%) 5 (50.00%) 8 (44.44%)

12 5 (33.33%) 12 (52.17%) 17 (44.74%)

TOTAL                                             49                                            62                                                       111

TABLE 4: number and percentage of died children per year of age.

nevus, in half cases of dysplastic type. Much
less frequent are other factors such as xeroderma
pigmentosum, immunosuppression due to other
malignancies or radiotherapy and finally fami-
lial dysplastic nevus and melanoma.

The prognosis of childhood melanoma can be
theoretically influenced by several factors. We
studied the distribution of the lethal cases accor-
ding to the age, sex, presence of predisposing

factors, ulceration, regional adenopathy, Clark’s
level and thickness of the lesions, when these
data were available.

During the follow up period, which com-
prehensively lasted 50 months on average -26
months for the lethal cases and 65 months for
the survivors on average- 111 out of 289 chil-
dren died, namely 38.41% of cases, 49/131
males -37.40%- and 62/158 females -39.24%-.
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TABLE 5: Influence of predisposing factors on the lethality (D = died).

PERCENTAGE OF DIED CHILDREN

IN CASES WITH PREDISPOSING FACTORS 54.40% (68 D/125 cases with predisposing factors)

IN CASES WITH GCN 70.15% (47 D/67 cases with GCN)

IN CASES “DE NOVO” 26.67% (16 D/60 cases “de novo”)

IN CASES WITH ULCERATION 36.36% (12 D/33 cases with ulceration)

IN CASES WITHOUT ULCERATION 31.71% (13 D/41 cases without ulceration)

IN CASES WITH LYMPHADENOPATY 63.40% (97 D/153 cases with lymphadenopathy)

IN CASES WITHOUT LYMPHADENOPATY 6.17% (5 D/81 cases without lymphadenopathy)

IN CASES WITH THICKNESS <1mm 8.33% (2 D/24 cases <1mm )

IN CASES WITH THICKNESS >1mm 20.00% (21 D/105 cases >1mm )

IN CASES WITH CLARK’S I LEVEL 20% (1 D/5 cases with I level)

IN CASES WITH CLARK’S II LEVEL 0% (0 D/10 cases with II level)

IN CASES WITH CLARK’S III LEVEL 22% (4 D/18 cases with III level)

IN CASES WITH CLARK’S IV LEVEL 24% (13 D/54 cases with IV level)

IN CASES WITH CLARK’S V LEVEL 36.36% (8 D/22 cases with V level)

The distribution of the lethal cases per year
seems uniform. In order to verify this hypothe-
sis, we generated 10,000 “bootstrap” samples on
the percentage data of table 4 obtaining the figu-
res as follows: corrected 0.025 percentile =
31.655 and corrected 0.975 percentile = 42.801.
The hypothesis of uniformity is thus substantial-
ly confirmed, when excluding the significantly
abnormal datum of the second year -55.17%-
and of the seventh year -17.65%-. The null
hypothesis that the prognosis “quoad vitam” is
not influenced by the sex is accepted. As a mat-
ter of fact, in the 2-sample test for equality of
proportions -χ-square = 0.0392, d.o.f. = 1, p
value = 0.8431-.

Besides age and sex, which do not play a
significant role on the lethality, we should now
considering the other factors.

Among the children with predisposing fac-
tors, 68 out of 125 -54.40%- died as compared
with the comprehensive lethality of 38.41%. The
lethality in cases of melanoma arisen on giant
congenital melanocytic nevi was particularly
high, namely 47/67 –70.15%. The null hypothe-
sis that the giant nevus influences the prognosis
as well as non giant nevus is rejected -χ-square
= 20.9321, d.o.f. = 1, p value = 0. We do not
know exactly the percentage of malignant tran-
sformation of giant congenital nevus, although a

figure of 4-6% is probable (31). However, giant
congenital nevus is the most frequent predispo-
sing factor  and the worst prognostic factor for
prepubertal malignant melanoma (table 5). Its
role as predisposing factor is confirmed by all
the Authors (31, 94). It play also a role in the
pathogenesis of adult melanoma (54).

In the 60 “de novo” cases there were 16 died
children, with 26.67% percentage of lethality,
confirming the minor severity of this type of
melanoma. As a matter of fact, when comparing
the lethality due to melanoma “de novo” with
that one of the whole population, the null
hypothesis of equality is accepted -χ-square =
2.4737, d.o.f. = 1, p value = 0.1158-.

In 74 cases (table 5) the presence or not of
ulceration on the surface of melanoma was
reported. The lethality in cases with ulceration
-12/33, namely 36.36%-, was higher as compa-
red with cases without ulceration -13/41, namely
31.71%-. However the difference is not statisti-
cally significant, because the null hypothesis of
equality of the prognosis is accepted -χ-square =
20.0302, d.o.f. = 1, p value = 0.8621-.

In 234 cases (table 5) the presence or not of
metastatic adenopathy at the moment of diagno-
sis was established. The lethality in cases with
regional lymphadenopathy -97/153, namely
63.40%- was significantly higher than in cases
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CLARK’S LEVEL N° OF CASES (%)

I 5    (4.38)

II 11    (9.65)

III 21 (18.42)

IV 55 (48.24)

V 22 (19.29)

TABLE 6: Clark’s level in 114 casi.

N° OF CASES

THICKNESS MALES FEMALES TOTAL

< 1 mm 9 15 24

> 1 mm 48 57 105

TABLE 7: thickness of melanoma in 129 cases (avera-
ge thickness: 3,96 mm).

without lymphadenopathy -5/81, namely 6.17%.
The p value = 0 -χ-square = 68.2266, d.o.f. = 1-
leads to clearly reject the null hypothesis of
equality between presence and lack of lympha-
denopathy. The latter is therefore a negative pro-
gnostic factor for the survival. On the other
hand, according to Ceballos et Al. (20), the pro-
gnosis of childhood melanoma is not always
related to the presence of lymphadenopathy.

We then evaluated the influence of Clark’s
level and thickness of malignant melanoma on
the lethality (table 5). With regard to the Clark’s
level, the latter was established in 110 cases
(table 6). Even though the cases with I, II and III
level are scarce, the difference with the lethality
of IV level does not seem significant (table 5),
whereas the lethality is higher in cases with V
level. With regard to the statistical significance
of Clark’s level, the I and II levels were not eva-
luated due to the scarce number of cases. We
wondered whether the Clark’s III level -4/18
children died- has a better prognosis as compa-
red with the Clark’s IV level -13/54 died chil-
dren-. As the χ-square test was not applicable,
we performed the Fisher’s exact test, which led
to p value 1, namely accepting the null hypothe-
sis of equality. In order to establish whether the
prognosis associated with the Clark’s IV level is
better than that one associated with the Clark’s
V level (8/22 died children) the 2-sample test for
equality of proportions was carried out. Its result
-χ-square = 0.646, d.o.f. = 1, p value = 0.4215-
led to accept the null prognosis of equality
between the two levels. Therefore the difference
of prognosis showed by the clinical feature is
not characterized by statistical significance.With
regard to the histological thickness of melano-

ma, the latter was evaluated in 129 cases (table
7).

In the 24 cases with thickness less than 1 mil-
limeter 2 children died -8.33%-, whereas in the
105 cases with thickness more than 1 millimeter
21 children died -20.00%-. As the χ-square test
was not applicable, we performed the Fisher’s
exact test, which led to p value 0.2432, namely
accepting the null hypothesis of equality of pro-
gnosis.

In conclusion, in spite of the limits of the
actual series, especially the diversity of the data,
mainly with regard to the follow up, the review
of the literature confirmed the rarity of
childhood melanoma -296 cases in about a cen-
tury-, the lack of progressive increase of fre-
quency in contrast with the adult, which was
also observed by other Authors (10), the diffe-
rent sites involved, with more significant invol-
vement of the head in children as compared with
adults and, finally, the same distribution in
males and females with regard to the localiza-
tion on the trunk and lower limb. Finally, the
role played by giant congenital melanocytic
nevus in the pathogenesis and prognosis of
childhood melanoma was confirmed.

Address to:
Prof. Ernesto Bonifazi, MD
Pediatric Dermatology Unit
University of Bari
Piazza G. Cesare, 11 - 70124 Bari (Italy)
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