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Abstract. We report a 9-year-old-boy with no predisposing factors who presented with left eye leukocoria from a complete retinal
detachment at ophthalmoscopy. Imaging showed an intraocular dome-shaped mass of low to moderate internal reflectivity at
ultrasound, low T2-weighted signal intensity, lack of T1-weighted high signal intensity, and subtle gadolinium-enhancement at
magnetic resonance imaging, and lack of calcifications at computed tomography. Due to the rapid extensive intraocular growth,
the affected eye was enucleated. Pathologic examination showed a choroidal melanoma with only focal pigmentation. Despite
its very rare incidence in the pediatric population, choroidal melanoma should be included in the differential diagnosis of
leukocoria.

Keywords: Choroidal malignant melanoma, computed tomography, focal pigmentation, magnetic resonance imaging, pediatric
ocular malignancy

1. Introduction

Choroidal malignant melanoma is extremely rare in
childhood, with only 0.6 to 1.6% of affected patients
under 20 yr of age [1–5]. The purpose of this case report
is to increase awareness to choroidalmalignantmelanoma

in childhood, by presenting clinical, neuroimaging, and
pathologic findings of a focally pigmented one occurring
in a 9-year-old boy.

2. Case report

A 9-year-old-boy was referred to the Retinoblastoma
Referral Center of our institution because of leukocoria
and exotropia in his left eye. Three months before, in
another institution magnetic resonance imaging (MRI)
had showed an intraocular dome-shaped mass in the left
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eye, associated with a complete exudative retinal detach-
ment. At admission, this patient had no detectable vision
in the left eye. At slit-lamp examination, leukocoria had
resulted from an old total retinal exudative detachment.
The retina was thickened and presented cirsoid arterial
vessels with microaneurysms, especially in the nasal
periphery. No pigmentary changes were observed. His-
tory revealed that a transient left exophoria had been
observed by patient’s parents three years before. Ultra-
sound confirmed the total retinal detachment and showed
a smooth, moderate- to low-reflectivity dome-shaped
intraocular mass lesion associated with a cloudy vitreous
(Fig. 1). MRI of the orbits confirmed the dome-shaped
lesion in the left eye, growing behind the retinal layers,
which appeared anteriorly dislocated, and associated
with signs of chronic hemorrhagic total retinal detach-
ment (Figs. 2a–2e). On T1-weighted axial images, the
lesion showed a very slight high-intensity signal when
compared to the contralateral vitreous. On T2-weighted
images, the lesion showed a clear-cut low-intensity
signal in comparison with the contralateral vitreous. On
both T1- and T2-weighted images, the mass showed
the same intensity signal when compared to the extraocu-
lar muscles. There were some signal voids in the lesion
periphery and in the detached retina, consistent with
hemosiderosis. Gadolinium-enhanced unsubtracted and
subtracted T1-weighted images showed a moderate
enhancement of the lesion, as well of the detached retina.
There was no evidence of any other primary or metas-
tatic intracranial lesions. Computed tomography (CT)
scan confirmed the lack of calcifications (Fig. 2f).
One week later, B-mode scan showed a clear-cut
growth of the mass, leading to enucleation of the left
eye and insertion of a 20 mm hydroxyapatite implant.
After surgery, the globe was immersion-fixed (72 h)
in 10% buffered formalin. At the opening of the globe,

a whitish large mass was present at the posterior pole.
The retina was raised and completely detached by a
large mass, showing a domed shape, measuring 12 mm
width and 12 mm thickness. At histology (Fig. 3),
the mass was constituted by spindle, cohesive cells
with poorly defined cell borders. Necrosis was absent.
Pigmentation was focally present. Spindle nuclei either
showed nuclear folds appearing dark stripes parallel to
the long axis of the nuclei (due to enfolding of the

Fig. 1. Ultrasound. A-scan (a) shows a moderate to low internal reflectivity of the intraocular mass. B-scan (b) shows its dome-like configuration,
retinal detachment, and cloudy vitreous.

Fig. 2. Unenhanced sagittal T2-weighted (a), and axial T1- (b) and
T2*-weighted (c), and axial gadolinium-enhanced nonsubtracted (d)
and subtracted (e) T1-weighted magnetic resonance images obtained
by a surface coil confirm the dome-shaped mass lesion (arrowheads)
in the inferotemporal quadrant of the left eye, growing behind
the retinal layers. The associated complete retinal detachment is
associated with a subretinal exudate of high-intensity signal on
T1-weighted images (asterisks), fluid-fluid level (long black arrows),
and focal signal voids consistent with hemosiderosis (short black
arrows). The mass lesion shows slight high-intensity signal on
T1-weighted images when compared to the contralateral vitreous
(not shown), low-intensity signal on T2-, and T2*-weighted images,
a focal signal voids consistent with hemosiderosis (white arrow),
and slight gadolinium-enhancement. At unenhanced axial computed
tomography image (f), the lesion shows high attenuation density,
undistinguishable from the retinal exudate, and confirms the lack of
intraocular calcifications.
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nucleus, as apparent in the cross section), or with
prominent nucleoli (according to the Callender clas-
sification, spindle A and spindle B cells, respec-
tively). No epithelioid cells were identified, i.e.
large polygonal cell with defined cell border and
plump nucleus with prominent nucleolus. Mitoses
were present, yet they were extremely rare, below
1×10 high power field. Neoplastic mass involved
the choroid but did not infiltrate the Bruch’s mem-
brane and minimally infiltrated the sclera. The main
morphologic feature indicating malignant melanoma
was the large volume of the mass, along with neoplas-
tic infiltration of the sclera. Immunohistochemistry
showed cytoplasm positivity for HMB45, melan-A,
microphthalmia associated transcription factor and
S-100 protein, negativity for cytokeratins, glio-fibrillary
acidic protein, neuron specific enolase. Cell growth
fraction, identified by Ki67 labeling, was less than
5%. These morphological and immunocytochemical
features were consistent with a proliferative melano-
cityc lesion. Final diagnosis was scarcely pigmented
choroidal malignant melanoma, spindle A and B
mixed type.
The child did not undergo other therapies, and under-

went a close pediatric and ocular oncology follow-up.
Four years later, there was no evidence of local relapse
or systemic dissemination.

3. Discussion

Choroidal malignant melanoma is extremely rare in
children [1–5]. Only several single cases have been
described, with little information regarding the long-
term prognosis. In the first decade of life, the incidence
is very low, and may account for 0.11% to 0.12% of
cases. The tumor is usually unilateral, and no gender
difference has been observed. Associated hemorrhagic
detachment is rare [6]. Choroidal malignant melanoma
may be associated with pre-existing conditions such as
oculo-dermal melanocytosis, familial atypical mole-
melanoma, Li-Fraumeni syndrome, familial uveal mel-
anocytoma, neurofibromatosis type 1, dysplastic nevus
syndrome, cutaneous melanoma, and immunosuppres-
sion, however it can be also sporadic and/or influenced
by hormonal changes occurring in puberty [4,5]. The
patient reported herein did not present with any of
these conditions. The developments in the genetics of
melanoma [7–9] including monosomy 3 and guanine
nucleotide-binding protein subunit alpha-11 mutations
will be very useful in disease classification. Treatment
options for high-risk uveal malignant melanomas remain
radiotherapy and enucleation.

In the pediatric age, the differential diagnosis for
leukocoria includes late retinoblastoma, benign nevus,
melanocytoma, intraocular metastasis, Coats’ disease,
neuroepithelial cysts, hemangiomas, hematomas and
acquired inflammatory masses [10–14].

The patient reported herein was referred to our insti-
tution with the differential diagnosis between late onset
retinoblastoma or Coats’ disease. Clinical and ophthal-
moscopic diagnosis was very challenging. Despite
the presence of leukocoria and anomalous vessels, the
patient’s age was very atypical for both retinoblastoma
and Coats’ disease, and there was lack of pigmentary
changes at fundus examination. Ultrasound showed a
medium- to low-reflectivity dome-shaped intraocular
mass associated with a cloudy vitreous. A definitive
diagnosis of melanoma was not proposed because of
its rarity in the pediatric age, and the absence of pigmen-
tation at ophthalmoscopy. MRI and CTwere performed.
MRI confirmed a lesion growing behind the retina, i.e.
a choroidal tumor. At MRI, choroidal malignant mela-
noma usually shows a markedly high-intensity signal
on unenhanced T1-weighted images and low-intensity
signal on T2-weighted images when compared with
contralateral vitreous. This results from the high content
of paramagnetic melanin, which shortens both T1
and T2 relaxation times. Rarely, choroidal malignant
melanoma shows T2 isointensity [13]. In the patient

Fig. 3. Histology shows a spindle cell choroidal malignant melanoma
comprised of a syncytium of spindle A and B cells with oval nuclei and
distinct nucleoli, poor in melanin pigmentation (a, b, c, Hematoxylin-
Eosin; original magnification, 10×). The Bruch’s membrane is not
trespassed (black arrows). The asterisk marks the hemorrhagic subret-
inal exudate. There is minimal early scleral invasion (white arrows).
A non-infiltrated penetrating nerve (arrowhead) is evident inside
the sclera. The lesion had a low proliferative index, i.e mitoses
<1 per 10 high power field. The proliferation index (Ki67/MIB-1)
was <5% (d).
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reported herein, the lesion showed only a very slight
high-intensity signal on T1-weighted images, and low-
intensity signal on T2-weighted images. Additionally,
it was isointense to the extraocular muscles. This pattern
has been described only in another single case of scar-
cely pigmented choroidal malignant melanoma in
childhood [2]. Thus, the signal intensity could not dif-
ferentiate scarcely pigmented melanoma from retino-
blastoma. There were no intralesional signal voids
consistent for calcifications [15], and this was confirmed
by both CT and histology. Retinoblastoma usually calci-
fies, however diffuse infiltrative type usually does not
calcify and thus could not be totally ruled out [16].
The high intensity signal of the retinal exudate on both
T1- and T2-weighted images, lack of intraocular calcifi-
cation, and contrast-enhancement of the detached retina
could suggest the diagnosis of Coats’ disease [10–12,
14]. However, the presence of an intraocular mass, as
well as its homogeneous gadolinium-enhancement,
reduced the probability of Coats’ disease, whose con-
trast enhancement is usually limited to detached retinal
layers. Moreover, in Coats’ disease and retinoblastoma
the affected globe may be smaller than the contralateral
normal globe [17,18], and this did not occur in the
patient reported herein. Additionally, the only moderate
gadolinium-enhancement made unlikely the possi-
bility of strongly gadolinium-enhancing lesions such
as medulloepithelioma, hemangioma and leiomyoma
[19–22]. A possible explanation for the moderate
gadolinium-enhancement is the lack of extracellular
space of packed spindle cells. Finally, choroidal metas-
tases from solid tumors may present with a dome-shaped
morphology and high-intensity signal on T1-weighted
images, low-intensity signal on T2-weighted images,
and gadolinium-enhancement, however these are typi-
cally seen in adulthood [23].
Histopathology documented a very large tumor,

spindle cell type, minimally infiltrating the sclera and
without infiltration of the retina, with low mitotic index,
low proliferative index, and no necrosis. Benign nevus
was excluded due to the dimensions of the mass, the
relatively high proliferative index, and cellular morphol-
ogy. Magnocellular nevus, or melanocytoma, is usually
smaller, deeply pigmented and composed of large poly-
gonal epithelioid cells. Schwannoma, leiomyoma, neu-
rofibroma, meningioma and fibrous histiocytoma were
excluded on the basis of morphological findings. The
morphological characteristics seemed to indicate an
excellent prognosis, however a benign counterpart of
melanoma does not exist [24,25].
In conclusion, in this uncommon and misleading case,

ophthalmoscopy was unable to solve the differential

diagnosis challenge due to the absence of pigmentation,
and ultrasound did not suspect a choroidal malignant
melanoma due to the rarity of this entity in the pediatric
age. The correct diagnosis might have been suggested
by the association of MRI and CT findings, including
the lack of calcifications, the high-intensity signal on
T1-weighted MRI images albeit very slight, and the
onlymoderate gadolinium-enhancement. The differential
diagnosis of choroidal tumors of the pediatric age has to
include melanoma.
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