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CASE REPORT

Melanoma involving the surgical scar following
surgery and craniospinal irradiation for childhood
medulloblastoma: case report and literature review
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ABSTRACT

Patients with childhood cancer are at increased risk of developing melanoma as a secondary malignancy. It is unclear whether this
risk is related to underlying patient predisposition or secondary to treatment effect. We report a case of a 43-year-old male with a
history of childhood medulloblastoma at the age of 13 treated with surgery and craniospinal irradiation who presented with an
enlarging occipital mass and contiguous, cutaneous, ulcerated nodule. The nodule appeared to arise within the patient’s occipital
surgical scar. Imaging revealed a large mass in the posterior neck soft tissues with associated lytic destruction of the occiput
and C1 vertebrae. Biopsy was consistent with melanoma, epitheliod and small cell types. No other sites of disease or cutaneous
lesions were identified. Despite aggressive therapy with radiation therapy and chemotherapy, the lesion progressed and the patient
died of complications of obstructive hydrocephalus. It is hypothesized that this patient developed melanoma as a result of his
radiation therapy exposure or that tumor arose de novo in the surgical scar tissue. The presentation of the melanoma in this case
and the potential etiologies are unique.
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1. INTRODUCTION

Survivors of childhood cancer are at increased risk of sec-
ondary malignancies including malignant melanoma.[1, 2] It
is not clear if this increased risk is related to underlying pa-
tient susceptibilities or as an adverse effect of cancer therapy.
We report the case of a patient with prior history of medul-
loblastoma that developed an invasive melanoma within his
healed medulloblastoma surgical scar. We discuss potential
etiologies of the melanoma in this case including radiation
induction and scar tissue.

2. CASE REPORT

A 43-year-old male presented with a five month history of
occipital headaches and enlarging nuchal mass. His past med-
ical history was significant for medulloblastoma at age 13,
undergoing gross total resection through occipital craniotomy
followed by radiation therapy (30 Gy to the craniospinal axis
and 20 Gy cranial boost). Physical examination revealed
patchy alopecia and a healed posterior midline scar extend-
ing from the occiput to mid cervical area. A 2 cm × 1 cm
ulcerated nodule was present at the superior aspect of the
scar (see Figure 1) with a moderately tender 8 cm × 8 cm
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soft tissue mass palpable in the posterior neck deep to the
scar, extending from the occiput to approximately C4.

Figure 1. Photograph of ulcerated nodule present at the
superior aspect of the patient’s surgical scar from prior
medulloblastoma resection

Figure 2. Axial T1 weighted MRI demonstrates a mass
(3.5 cm × 5.8 cm × 7.2 cm) at the craniocervical junction
with its epicenter in the posterior soft tissues of the neck.
Lytic destruction of the occiput and posterior arch of C1 are
noted as well as peripheral extension to the skin surface.

MRI revealed a large mass (3.5 cm × 5.8 cm × 7.2 cm) at the
craniocervical junction with its epicenter in the posterior soft
tissues of the neck (see Figure 2). Lytic destruction of the
occiput and posterior arch of C1 were noted, as well as con-
tiguity with the posterior spinal cord at C2 with peripheral
extension to the skin surface. Biopsy demonstrated a dif-
fusely infiltrative population of large, pleomorphic cells with

nuclear pseudoinclusions and readily identifiable mitoses
(see Figure 3). Both epithelioid and small cell morphologies
were seen. Immunohistochemical staining demonstrated the
malignant cells were strongly positive for S100 (see Figure
4) and HMB45, consistent with melanocytic differentiation.
A diagnosis of melanoma, epitheliod and small cell types,
was rendered. BRAF mutation testing was not performed.
Disease outside of the previously described neck mass was
not identified by PET scan. He was not felt to be a candidate
for resection, and was thus evaluated for palliative therapy.

The patient was treated with a course of external beam radia-
tion therapy using an intensity-modulated technique to a total
of 50.4 Gy at 1.8 Gy per fraction. Restaging PET scan one
month following treatment completion revealed a moderate
decrease in FDG activity with no evidence of additional dis-
ease. Clinical regression of his cutaneous lesion was noted
as was mild regression of the underlying soft tissue mass.

Prior to initiating systemic therapy, follow-up clinical exam-
ination revealed clear progression of the cutaneous lesion.
He was treated with temozolomide with repeat PET showing
essentially stable findings. He subsequently received dacar-
bazine; however, three weeks later he developed progressive
difficulty with ambulation, nausea, vomiting, and confusion.
MRI revealed obstructive hydrocephalus due to progressive
disease. After patient and family discussion, it was decided
to proceed with comfort measures only. The patient expired
approximately one week following hospital discharge.

3. DISCUSSION

Advances in the multi-modality treatment of childhood ma-
lignancies have resulted in improved long-term outcomes.[3]

However, with increased survival there is heightened aware-
ness of delayed cancer development and treatment related
morbidity, including secondary malignancies. In this report
we describe a patient who developed melanoma as a second
malignancy thirty years following treatment of childhood
medulloblastoma.

Several large studies have evaluated the incidence of sec-
ondary malignancies in survivors of childhood malignancies.
In the Childhood Cancer Survivor Study Cohort, the cumu-
lative thirty year incidence of secondary malignancies was
7.9% among 5-year survivors of childhood cancer.[2] Risk
factors for the development of secondary malignancies in-
cluded female sex, older age at diagnosis, earlier treatment
era, diagnosis of Hodgkin lymphoma, and treatment with
radiation therapy. For children with CNS tumors specifically,
the rate of secondary malignancies was 4.5% at 25 years
from diagnosis.[4] CNS tumors (most commonly gliomas),
soft-tissue sarcomas, and thyroid cancers were the most com-
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monly reported second malignancies in this population.

Figure 3. Hematoxylin and eosin stain from biopsy of
cutaneous lesion demonstrates a diffusely infiltrative
population of large, pleomorphic cells with nuclear
pseudoinclusions and readily identifiable mitoses (40×)

Figure 4. Immunohistochemical staining for S100, strongly
positive (40×)

Melanoma as a secondary malignancy following childhood
cancer is uncommon. In a systematic review including
151,575 childhood cancer survivors, 212 (0.14%) children
were reported to develop melanoma as a secondary malig-
nancy, with an overall incidence of 5.3% of all secondary
tumors.[1] In the Childhood Cancer Survivor Study cohort
(n = 14,359), 48 melanomas were observed as secondary ma-
lignancies with a median time to occurrence of 18.9 years.[2]

The incidence of melanoma in this population was 3.3-fold
that expected in the general population.

In this case, the location of the melanoma within the prior
radiation field and long latency period suggest the melanoma

was induced by radiation exposure. Radiation therapy has
been shown to be a risk factor for the development of second
malignancies in childhood cancer survivors.[3] It is unclear,
however, whether radiotherapy is a risk factor for the devel-
opment of melanoma as a secondary malignancy. In a small
case-control study, radiotherapy was shown to be marginally
associated with the development of melanoma as a secondary
malignancy (HR 1.07 per additional Gy at doses > 15 Gy).[5]

Using cancer registry data, another study reported 8 malig-
nant melanomas in patients receiving radiation therapy for
childhood cancer, compared to 3.1 expected cases.[6] How-
ever, 13 cases of melanoma were reported in patients not re-
ceiving radiation therapy, suggesting a radiation-independent
underlying predisposition.

Reports of melanoma arising within the radiation field fol-
lowing cranial irradiation are especially rare. Corpon et al.
identified 11 patients with melanoma presenting as a sec-
ondary malignancy following childhood cancer, 2 of which
were scalp melanomas arising within a radiation field.[7] Sev-
eral large reports of children with childhood cancer treated
with cranial irradiation do not report any cases of melanoma
arising within radiation fields.[8–10] In one report of 1,262
primary medulloblastoma patients, 20 developed a secondary
malignancy, one of which was a melanoma arising outside
the radiation field.[8]

Alternatively (or concurrently with a radiation dependent
mechanism), the pathogenesis of the melanoma could be
related to surgical trauma and associated scar tissue. As de-
scribed, this tumor appeared to arise within the occipital scar
tissue from the patient’s occipital craniotomy. Skin cancers
arising in burn scar tissue are rare but well reported in the
literature.[11, 12] In a review of the English literature, Kowal-
Vern and Criswell identified 412 reported cases of burn scar
neoplasms, 6% of which (n = 23) were melanomas.[13] The
mean latency period from the time of the burn to appearance
of melanoma in the burn site was 41 years. Skin cancers
arising specifically in surgical scar tissue, as in this case, are
less frequently reported. Epidermoid, squamous cell carci-
nomas, and basal cell carcinomas have all been reported to
arise from surgical scars.[14, 15] However, to our knowledge,
there appears to be only one reported case of a melanoma
arising in a surgical scar. In that report a 41 year old female
developed melanoma in a four year old cesarean section scar
while pregnant.[16] Several theories have been proposed to
describe the pathogenesis of neoplasms arising within scar
tissue, including chronic inflammation and irritation, release
of tissue toxins, and a lack of immunological mechanisms in
scars to restrict tumor growth.[13]

In conclusion, we present a rare case of melanoma arising
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within the surgical scar and radiation field of a childhood
survivor of medulloblastoma. The location of this tumor
within the occiput as well as locoregionally aggressive nature
of this tumor is unusual. While it is possible this represented
metastatic melanoma from an unknown primary, it seems
more likely this represented locally advanced primary dis-
ease. Further, the pathogenesis of this tumor appears unique.

It may be hypothesized that this patient developed melanoma
as a result of prior radiation therapy exposure or that this
tumor arose in the surgical scar tissue independent of radi-
ation induction. It is similarly possible that sun exposure
in the setting of alopecia secondary to radiation therapy fur-
ther increased his risk of developing melanoma within the
treatment field.
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