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Bone marrow metastasis of malignant melanoma in childhood arising within
a congenital melanocytic nevus

Jana Volejnikova®®, Viera Bajciova®, Lucie Sulovska?, Marie Geierova’, Eva Buriankova®, Marie Jarosova’, Marian Hajduch®,
Jaroslav Sterba¢, Vladimir Mihal>®

Background. Malignant melanoma in childhood is infrequent and can arise within congenital melanocytic nevi. Spread
of malignant melanoma to the bone marrow, especially in children, is extremely rare.

Methods and Results. Reported is a case of a 5-year-old boy with a congenital large melanocytic nevus of the head
and neck who presented with a short history of low back and leg pain, fever and cervical lymphadenopathy. Despite
regular follow-up by a dermatologist and plastic surgeon and repeatedly negative histology of previous partial exci-
sions, diffuse bone marrow infiltration with malignant melanoma was diagnosed. The primary site was identified in
the post-excision area. The disease progressed rapidly on ipilimumab immunotherapy and led to death at four months
from the diagnosis.

Conclusion. Surveillance is indispensable in children with a predisposition to melanoma and nonspecific symptoms

such as bone pain, gait impairment or cytopenia, should always be taken into account.
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INTRODUCTION

In spite of recent diagnostic and therapeutic advances,
metastatic malignant melanoma is a serious disease with
poor prognosis in both children and adults. Malignant
melanoma is rare in childhood, constituting approximate-
ly 3% of pediatric malignancies'. Its risk factors and clini-
cal characteristics differ from those seen in melanoma
in adults (e.g. different architectural and cytopathologic
features; higher percentage of amelanotic and raised le-
sions, nodular histotype and thick lesions; more frequent
primary melanomas of the head and neck; faster growth),
with a background of a congenital melanocytic nevus be-
ing one of the predisposing factors>3. Here we report a
rare case of a 5-year-old boy with a large congenital mela-
nocytic nevus of the head and neck who presented with
malignant melanoma metastasizing to the bone marrow.

CASE REPORT

A 5-year-old boy, referred to our department by his
general practitioner, had a 2-week history of pain in the
lower extremities, especially in the shin area, gradually

progressing over several days prior to his admission. The
pain disturbed his sleep, responded only partially to non-
steroidal anti-inflammatory drugs and later spread to
the lumbar and occipital areas. His parents also noticed
gait impairment and inability to sit. One day before his
admission, the boy presented to a pediatric emergency
department with fever (up to 38.5 °C) and cervical lymph-
adenopathy. C-reactive protein and erythrocyte sedimenta-
tion rate tests gave negative results and ultrasound of the
neck revealed round, hypoechoic nodes without liquefac-
tion. Orthopedic examination showed limited lumbosacral
flexion but unrestricted movement in the hips and other
joints.

Since his four months of age, the boy had been fol-
lowed up by a dermatologist and plastic surgeon for a
large congenital melanocytic nevus of the head and neck
extending across the entire right temporo-parieto-occipital
region (Fig. 1). He underwent multiple plastic surgery
procedures including four partial excisions, always with
negative histology. The most recent histological exami-
nation performed 12 months earlier showed type I su-
perficial congenital compound melanocytic nevus with
maturation of nevi cells without atypia. The time since
the last check-up by his plastic surgeon was six months.
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The boy was afebrile on admission. A large scar with
an underlying palpable mass was found on the patient’s
scalp; his cervical (predominantly occipital) lymph nodes
were palpable. The straight leg raise test was weakly posi-
tive. Neurological examination revealed neck stiffness
(only in extension) and flaccid paralysis of both lower
limbs. Laboratory tests found normal white blood cell
count (10.1 x 10°/L) with mildly elevated neutrophils
(65%), a hemoglobin level and mean cell volume at the
lower limits of normal (119 g/L and 73 fL, respectively),
normal platelet count (191 x 10°/L), increased D-dimers
(9.2 nmol/L) and lactate dehydrogenase (12 ukat/L).
Other laboratory values including inflammatory mark-
ers plus all performed swabs and serology results were
negative. No pathology was found on x-ray of the chest
and hips but straightening of the lumbar lordosis was
seen on the lateral projection. Ultrasound examination
of the neck confirmed the previous finding of enlarged
round, hypoechoic lymph nodes up to 24 mm in diameter,
without liquefaction. Abdominal ultrasound was normal
except for a 2 mm wide band of fluid in the Douglas cav-
ity. Because of suspected neuroinfection, lumbar puncture
was performed early after admission, showing increased
total cerebrospinal fluid (CSF) protein (1.4 g/L), albu-
min (1200 mg/L), IgM (18.1 mg/L) and CSF cell count
(48 cells/uL). As the CSF was positive for anti-Borrelia
species IgM (29 AU/mL), intravenous antibiotic therapy
was started (ceftriaxone 100 mg/kg/day).

Whole-body PET/CT was performed on the second
day of hospitalization due to elevated lactate dehydro-
genase and migrating pain in the lower extremities and
spine. Multiple confluent foci of intense glucose hyper-
metabolism were detected in the extent corresponding
to almost the entire active bone marrow, with maximum

Fig. 1. Congenital large melanocytic nevus of the head and
neck at 14 days of age.

changes in the spine, sternum, pelvis and both femurs.
In contrast, neither the subcutaneous mass of the skull,
cervical lymph nodes nor parenchymal organs showed
increased glucose utilization (Fig. 2).

Subsequently, bone marrow aspiration and trephine
biopsy were performed. Immunophenotyping revealed
bone marrow infiltration with atypical cells of non-he-
matopoietic origin (strong expression of CD10, CD&I,
weak expression of CD56, CD117 and lack of CD45 and
CD99) at a level of approximately 51%. Trephine biopsy
histology showed diffuse infiltration of the bone marrow
by a monotonous population of large epithelioid tumor
cells with large nuclei and high proliferative activity (Ki-
67 index of approximately 70%). The cells expressed vi-
mentin, S100 protein, melan-A and CD10. Interestingly,
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Fig. 2. Integrated whole-body PET/CT scan using '*F-FDG: anteroposterior and lateral projections. Diffuse increase in FDG

uptake in the bone marrow reflects malignant infiltration.
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Fig. 3. Morphology of the bone marrow. (A) Trephine biopsy (magnification 400x, hematoxylin-eosin staining) and (B) bone
marrow aspirate (magnification 400x, May-Griinwald-Giemsa staining) show diffuse infiltration with amelanotic cells with large

nuclei, prominent nucleoli and vacuoles in the cytoplasm.

melanin was absent in the cytoplasm of malignant cells
in the bone marrow aspirate and trephine biopsy (Fig. 3).
Cytogenetic examination showed a complex karyotype of
the malignant cells; subsequent FISH and mFISH identi-
fied three clones (Fig. 4).

The boy was referred to a pediatric oncology depart-
ment where a subtotal resection of the tumor of the scalp
was performed promptly, with the resection margins be-
ing positive. After completion of the initial work-up, the
tumor was classified as nodular malignant melanoma with
the primary lesion located on the head, Clark level 5,
Breslow depth of 9 mm, clinical stage IV - pT4a, N2b,
MiIc according to the AJCC classification, high risk -
with metastatic spread to the lymph nodes, bone marrow,
liver, spleen and lumbar spine. The biological character-
istics of the tumor included a high mitotic index, Ki-67
35%, positive angioinvasion, absence of ulceration, func-
tional p53 (assessed by yeast functional assay) (ref.*) and
positivity of BRAF V600E mutation. The level of infiltra-
tion with CD4+, CD8+, Treg and CD68+ cells was very
low. A single-agent immunotherapy with the monoclonal
antibody ipilimumab was started after confirmation of
the diagnosis; four doses of ipilimumab were adminis-
tered (3 mg/kg, one course of 12 weeks) without seri-
ous side effects. Unfortunately, the disease progressed on
treatment and orbital and spinal metastases developed.
Laminectomy of L5 and S1 with subtotal resection of a
spinal metastasis was required six weeks later due to a
neurological impairment including paraparesis and leg
pain. After four applications of ipilimumab, active treat-
ment was stopped because of tumor progression and rapid
clinical deterioration (anorexia, severe cachexia and poor
performance status - Lansky score 10-20). At the parents’
request, the therapy was continued with palliative metro-
nomic chemotherapy (vinblastine weekly) plus symptom-
atic treatment. The patient died at home four months after
the initial diagnosis of malignant melanoma.
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Fig. 4. Karyotype from the bone marrow aspirate.

59.,X,-Y,del(1)(?q),+1,i(2)(p?11), +2,der(3)t(3:;6)
(q?28;q?),+7,+7,+8,+10,der(11)t(7;11)(?:?p),+12,+13,i(14)
t(14;17)(q?;?),+14,+15,der(16)t(7;16)(?;?),dup(20)
(q?),+20,+20,+20,+21[14]/57.X,-Y.del(1)(?q),+1,i(2)
(p?11), +2,der(3)t(3;6)(q?28;q?),del(6)(q?).der(7)t(7;21)
(p?:q?),+7,+8,+10,der(11)t(7;11)(?:?p).+12, +13,i(14)t(14;17)
(q?2:7),+14,+15,der(16)t(16;19)(2;?),+20,+20,+21[4]/46,XY[2].
Clone with 57 chromosomes depicted.

DISCUSSION

Malignant melanoma is a rare entity in childhood
and reports of its increasing long-term incidence trends
have been recently challenged'’. The known risk factors
in children include genetic factors (genodermatoses such
as xeroderma pigmentosum, dysplastic nevus syndrome,
Werner syndrome, neurocutaneous melanosis) but also
immunodeficiency, past cancer treatment and familial in-
cidence of melanoma?3. About 5-10% of large congenital
melanocytic nevi give rise to malignant melanoma whose
genomic characteristics and UV signature are different
from those of conventional melanoma®’. Approximately
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140 cases of metastatic malignant melanoma arising in
large congenital melanocytic nevi have been reported so
far®!. In a recent large study of pediatric malignant mela-
noma, only 8 of 443 patients developed melanoma on
congenital nevi'?. Furthermore, bone marrow metastasis
in melanoma is exceptional, especially in childhood??.

Of note, absence of melanin in the cytoplasm of ma-
lignant cells in the bone marrow, as was seen in our pa-
tient, is also rare and allows an initial consideration of
rhabdomyosarcoma. This fact may be important in the
differential diagnosis because sporadic cases of rhabdo-
myosarcoma arising in a congenital melanocytic nevus
have been reported'®. However, immunophenotypic and
cytogenetic findings in our patient were consistent with
published data on malignant melanoma, including posi-
tivity of CD10 and CD117, complex karyotype changes
with multiple polysomies reflecting the malignant poten-
tial of the tumor, including unbalanced translocations of
chromosomes 3, 7, 11, 14 and 16, tetrasomy 20 and gain
of chromosome 7 which has been associated with tumor
progression!#+17,

Although surgery remains the first-line treatment for
malignant melanoma, great progress has been made in
the field of immunotherapy gradually replacing conven-
tional chemotherapy. Apart from cytokines, monoclonal
antibodies and dendritic cell vaccines, targeted “immune
checkpoint blockade” therapy including inhibitors of
cytotoxic T-lymphocyte antigen 4 (CTLA-4) (ipilim-
umab, tremelimumab), mitogen-activated protein kinase
(MAPK) pathway inhibitors (vemurafenib, cobimetinib,
dabrafenib and trametinib) and new immunotherapeutic
agents such as programmed cell death 1 (PD-1) receptor
and its ligand (PD-L1) blocking antibodies (nivolumab,
pembrolizumab) have been introduced, igniting a revolu-
tion in the treatment of malignant melanoma since the
FDA’s approval of anti-CTLA-4 therapy in 2011 (ref.'*
1. Although combined inhibition (e.g. anti-CTLA-4 plus
anti-PD-1) could represent the best available choice, the
optimal sequence of targeted treatment is still undefined,
especially in children. Ipilimumab monotherapy in our
BRAF-positive patient was used because of his poor per-
formance status and unavailability of a BRAF inhibitor at
the time of diagnosis. A study of vemurafenib was started
at our center more recently.

Long-term outcomes of malignant melanoma in child-
hood are generally favorable, but depend significantly on
the tumor stage'?. In a study by Lacoste et al., the mortal-
ity rate of malignant melanoma arising within large con-
genital melanocytic nevi was 60% (ref.!). Accordingly, in
our patient with an extremely advanced disease, we were
unsuccessful in reversing the rapid disease progression
and death.

CONCLUSION

This is a unique report of malignant melanoma arising
in a large congenital melanocytic nevus and metastasiz-
ing to the bone marrow in a 5-year-old boy. The question
is whether the frequency of regular skin examinations

is sufficient or should be increased in similar cases. We
point to possible bone marrow involvement in children
with predisposition to melanoma, where bone pain, gait
impairment or cytopenia can mimic other neurologic or
hematologic diseases.
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