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Abstract

Acute lymphoblastic leukemia is the most common malignancy in children with a 5-year survival rate,
accounting for 80% of cases. Melanoma is rare in children and has been reported as a sporadically occurring
secondary malignant neoplasm in children with acute lymphoblastic leukemia. This study presented a 10-year-
old Iranian child with pre-B-cell acute lymphoblastic leukemia that was diagnosed at age 6. She was fully
recovered after 2 years of treatment. One year and six months after cessation of treatment, she was referred with
a 1x2 cm mass in her right parietal region of scalp. Biopsy of the lesion confirmed the diagnosis of malignant
melanoma. Computed tomography scan of the chest and abdomen also confirmed extensive liver metastasis
which was corroborated by liver biopsy. Bone scan also revealed bone metastases. Early diagnosis and treatment
of these tumors is extremely important and these patients should be closely monitored and undergo regular
physical examination.
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Introduction

Ever-increasing advances in the treatment
of pediatric malignancies have improved
patients' prognosis and increased their
survival rate. Improvement in survival of
these patients and increase of malignancy
survivors population put these children at
risk of late effects and secondary
malignant neoplasm(1). Acute
lymphoblastic leukemia (ALL) is the most
common malignancy in children and now
its overall survival rate is more than 80%
(2). However, late consequences arising
from the disease and its treatment,
including secondary malignant neoplasm
is also increasing in these patients. The
most common secondary malignant
neoplasm includes central nervous system
tumors, sarcomas, thyroid and parathyroid
carcinomas, and acute myeloid leukemia

(3). Malignant melanoma is uncommon as
a secondary malignant neoplasm in
children. Annual incidence of melanoma in
healthy children of ages 10 to 14 years and
15 to 19 years are 04 and 1.7;
respectively, per 100,000 people (4).
However, as a secondary neoplasm,
melanoma is more common in children
with hereditary retinoblastoma, and 10%
of mortality associated with secondary
malignant neoplasm is caused by this
tumor (5).

In Lutz Loning et al.'s study on 5006
children with acute lymphoblastic
leukemia, it was found that secondary
malignant neoplasm occurred in 52
children, and melanoma was observed only
in one case(2). This paper introduced a 10-
year-old Iranian girl with metastatic
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melanoma who developed ALL one year
after the cessation of treatment.

Case report

A 10-year-old Iranian girl was diagnosed
with pre-B-cell ALL at age 6 in 2011, and
underwent chemotherapy in Ali Asghar
Hospital, Pediatric Oncology Department,
Tehran, Iran. She was treated with
BFM2002 protocol without radiotherapy.
She was fully recovered after 2 years of
treatment. Bone marrow examination,
cerebrospinal fluid cytology, and abdomen
and pelvis ultrasound were normal and
without skin lesion at admission. Physical
examinations and laboratory tests were
completely normal during monthly follow-
ups. One year and six months after
cessation of treatment, she was referred
with a 1x2 cm mass in her right parietal
region of her scalp. Biopsy of the lesion
and  immunohistochemistry  staining
confirmed the diagnosis of malignant
melanoma (Figure 1, 3, 4). At that time,
complete blood cell count, erythrocyte
sedimentation rate, liver and kidney
function  tests,  biochemistry, and
coagulation tests were normal except for a
lactate dehydrogenase (LDH ) rise (LDH:
1970 1U/dl). Computed tomography scan
of the chest and abdomen confirmed
extensive liver metastasis (Figure 2) which
was corroborated by liver biopsy. Bone
scans also confirmed bone metastases.
Observation of metastatic cells and
flowcytometry of bone marrow did not
show leukemia recurrence. The patient was
advised to perform chemotherapy in the
center, but she did not come back for
follow-up.

Figure-1. Malignant Melanoma , skin nodule.
Atypical nests of melanocytes in dermis and
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basal layer with adjacent intraepithelial spread
(H&E, 400X).

Figure-2.Metastatic Melanoma in liver. Large
cells with vesicular nuclei, prominent nucleoli
and eosinophilic cytoplasm. Normal liver is in
upper left part of the figure. (H&E, 400X).

Figur'-.Immunoh?s'tochemical staining for
HMBA45 .show positive results (400X).

A B e i
Figure-4.Immunohistochemical staining for
S100 .show positive results (400X).

Discussion

Growing population of cancer survivors is
associated with delayed consequences,
which some are related to the occurrence
of secondary neoplasm as extremely
serious event following treatment of the
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primary cancers. However, other factors
such as age, genetics, type of the primary
carcinoma, and environmental factors are
involved in its occurrence (1). The risk of
secondary malignant neoplasm is increased
10 times in these individuals, compared
with the general population (6). Primary
malignancies that may be associated with
secondary malignant neoplasm include
leukemia, lymphoma, retinoblastoma,
medulloblastoma, craniopharyngioma, and
neuroblastoma. Genetic predisposition and
factors  associated  with  treatment,
including chemotherapy and radiation
therapy, are the major risk factors in the
pathogenesis of secondary malignant
neoplasm (3). Malignant melanoma
consists of 1-3% of the total children
cancers and almost 2% of all malignant
melanoma before the age of 20. Risk
factors for melanoma occurrence include a
positive family history,
xerodermapigmentosum, increased number
of acquired melanocytic nevi, atypical
nevus, excessive sun exposure, giant
congenital nevus, and immunodeficiency
(7). Metastases raised from these
malignancies can involve any organ,
including lungs, lymph nodes,
subcutaneous tissue, liver, and brain. High
LDH in these patients is a poor prognosis
factor (8). Kimball Dulton et al., studied
1,597 patients with ALL and found only
13 cases with secondary malignant
neoplasm, of which 8 cases were caused
by radiation (5). In a study on secondary
malignancies in survivors of cancerous
children by Corporn CA et al., only 11 of
172 cases were melanoma, of them 6 cases
had distant or lymphatic metastases at
diagnosis and 4 cases occurred in the
radiation field (9). Neglia et al., studied
13,581 survived cancerous children and
found 298 cases with secondary neoplasm,
of them 64 cases occurred in leukemic
children while only 5 cases were due to
melanoma. In aforementioned study, the
estimated cumulative incidence  of
secondary neoplasms, 20 years after
diagnosis, was 3.2% (1). Karlsson et al.,

showed that out of 134 children with
cutaneous malignant melanoma, only 2
cases were less than 12 years. They also
found that the cutaneous malignant
melanoma had occurred in the head and
neck region of in only 3% of girls, and
higher mortality was observed in patients
less than 16 years old (10). In a systemic
review, Braams et al., showed that 2.6% of
cancer survivors developed secondary
malignant neoplasm, 5.3% of all neoplasm
was due to melanoma, and melanoma
occurs in 0.14% of all cancer survivors (4).
Despite the rarity of melanoma in children,
this tumor is aggressive in adults.
Although there is no predisposing factor in
the majority of children and adolescents
with melanoma , any suspicious skin
lesion should be immediately evaluated.
Informing patients, parents, physicians,
and health care providers about secondary
malignant neoplasm and its risk factors,
preventive measures, and early diagnosis
of these cases in all cancer survivors are of
tremendous importance, so careful and
long-term follow-up is recommended. In
addition, in children who are genetically
predisposed or have a risk factor for the
incidence of secondary neoplasms,
treatment protocols should be modified
individually ~ without  affecting the
performance of the initial treatment.

Conclusion

Early diagnosis and treatment of these
tumors is extremely important and these
patients should closely be monitored and
undergo regular physical examination.
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