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Scintigraphic visualization of ocular melanoma
with Tc-99m glutathione
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In a patient with ocular melanoma scintigraphy obtained with *"Tc-GSH clearly demonstrated the
histologically proven ocular lesion both in planar and SPECT images. *™Tc-sestamibi study
obtained in the same patient three days later was negative. *™Tc-GSH is a potential alternative to
the currently used radiopharmaceuticals for imaging both cutaneous and ocular melanomas and

their metastases.
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INTRODUCTION

SCINTIGRAPHIC DEMONSTRATION of ocular melanoma has
been a challenge since first attempts at its localization
with 2P in 1952.! Later, other radiopharmaceuticals such
as radioiodinated quinoline derivatives that have melanin
affinity,? radioiodinated melanin precursors such as thio-
uracil,® N-isopropyl-p-['#I]-iodoamphetamine ('**I-IMP)

‘which is incorporated into melanin producing melano-

cytes,** and non-specific ’Ga-citrate® have all been evalu-
ated and have found limited routine use.

Radioimmunodetection of ocular melanoma with mu-
rine cutaneous anti-melanoma antibodies (AMab) has
also been tested and found to be more effective when
SPECT compared to planar imaging was used,”!° but
widespread use of radiolabeled murine monoclonal anti-
bodies or their fragments is restricted by the high cost of
their commercial kits. In addition, they have prolonged
blood clearance, high liver, spleen and bone marrow
localization and may produce an antigenic reaction in
human application.

$mTc labeled reduced glutathione (GSH) was proposed
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as a tumor imaging agent and first evaluated in head and
neck tumors.!! Later, in a comparative study in the detec-
tion of malignant melanoma metastases, the sensitivity
and specificity were 91% and 95% with **Tc-AMab and
84% and 90% with *™Tc-GSH, respectively, in a series of
43 patients, 2 but the only case of ocular melanoma in this
series was detected with ®™Tc-AMab, but not with *™Tc-
GSH. We decided to reevaluate the uptake of *"Tc-GSH
in ocular melanoma. There is ample evidence of the
uptake of #™Tc-hexakis-2-methoxy-2-isobutyl isonitrile
(sestamibi) by malignant tumors,'* but its localization in
ocular melanoma has not been reported. We, here, present
a case of histologically confirmed ocular melanoma stud-
ied with both *™Tc¢- GSH and *™Tc-sestamibi.

CASE REPORT

A 60-year-old male was admitted to our hospital, because
of gradually progressive reduction in visual acuity in the
right eye, starting 2 years previously. The ophthalmologi-
cal examination revealed absolute blindness, with no light
perception in the right eye. There was a dark brown mass
diffusely filling the subconjunctiva in the temporal bulbar
quadrant. Ocular ultrasonography indicated a hypotonic
right eye with hyper-echogenic high density areas in the
vitreous body. X-ray computed tomographic examination
revealed thickening of both temporal and posterior bulbus
walls and diminished size of the right eye compared to the
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Fig.1 The axial section of computed tomography of the orbit
shows the smaller size of the right eye and the thickening of
bulbus wall.
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Fig.2 Anterior planar images obtained with ®*™Tc-GSH at 3 h
post-injection on the left and ®™Tc-sestamibi at 45 min on the
right in the same patient. There is increased accumulation of the
tracer in the right eye with ®*™T¢-GSH. *™Tc-sestamibi study is
negative.

Fig.3 Coronal slices obtained in the SPECT study with ®™Tc-
GSH clearly demonstrate the uptake by the tumor in the right
eye.

left eye (Fig. 1). 555 MBq *™Tc-GSH prepared by previ-
ously published methods!'""'* was administered to the
patient. Planar imaging with total counts of 500 k was
performed at 3 h post-injection by using a LEAP collima-
tor and a gamma camera (Toshiba GCA 602 A/SA,
Japan). Scintigram in the anterior position demonstrated
increased accumulation of radioactivity in the right com-
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Fig. 4 Enucleated right eye sectioned in axial plane. Mela-
noma fills the vitreous cavity and extrascleral extension is also
seen.

Fig. 5 Melanoma cells spread to the subconjunctival space by
transversing sclera. Conjunctiva is upper right and sclera is
lower left side of the picture. (Hematoxylin and Eosin, original
magnification X 200).

pared to the left eye (Fig. 2). Following planar study
SPECT was performed. The uptake by the tumor was also
demonstrated in the coronal slices (Fig. 3). Three days
later 555 MBq *™Tc-sestamibi (kit from Cardiolite, Dupont
Company) was administered to the same patient and
planar imaging was obtained 45 min later. There was no
uptake by the lesion in the right eye (Fig. 2). The right eye
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was enucleated, preserving the conjunctiva.

After fixation in 10% neutral buffered formalin and
processing in absolute alcohol the globe was sectioned in
the axial plane. The vitreous body was entirely filled with
a dark brown-black colored tumor which contained ne-
crotic areas. The choroid was diffusely thickened (Fig. 4).

In the histopathological examination there was a heavily
pigmented, necrotic neoplastic tissue filling the vitreous
cavity. Tumor cells had fusiform nuclei with small dis-
tinct nucleoli, and mitotic figures were uncommon. There
were agglomerations of macrophages loaded with mela-
nin pigment from the disrupted retinal pigment epithe-
lium and necrotic tumor cells. Melanoma cells spread to
the subconjunctival space by transversing sclera (Fig. 5).

DISCUSSION

We performed *™"Tc-GSH and *"Tc-sestamibi scintig-
raphy in one patient with ocular melanoma. The high
accumulation of ™Tc-GSH in the tumor was noted while
#¥mTc-sestamibi scintigraphy was negative. ®™Tc-sestamibi
was tested in this context for the first time; it needs to be
further evaluated in a larger patient population. We re-
ported another patient with ocular melanoma studied with
9mTe-GSH that did not accumulate in the tumor, but there
was a diffuse uptake of *"Tc-anti-melanoma antibody
(AMab).”? This discrepancy might be attributed to GSH
and GSH-related enzyme activities reported to be lower at
sites of primary melanoma than in metastatic lesions,?
variations in its amount in the tumor depending on the
size, age and viability. Other factors might be the tumor
size and lesion site which effect the sensitivity of detec-
tion. In the present investigation the tumor size was large.
Here, SPECT would be more useful. Another possible

~application would be the imaging of metastatic lesions

from ocular melanomas. This was successfully demon-
strated with cutaneous melanomas.'? Low uptake in the
normal liver is an advantage, but considerable localiza-
tion in the kidneys might obscure the metastatic lesions in
the liver, but lesions at other areas could be detected. More
patient studies are needed to demonstrate the efficacy of
this new radiopharmaceutical in the diagnosis of ocular
melanoma and its metastases.

The mechanism of uptake of *™Tc-GSH is not clear.
Endogenous GSH in reduced form takes part in the
detoxification processes. It functions through the sulfide
group by reducing the oxidants and free radicals.!® Due to
increased metabolism of tumor cells, GSH might be
depleted in cancer.!”!® Its efficacy in the treatment of
malignant tumors in experimental animals'® might be
explained by high GSH demand of malignant cells. GSH
also plays an important role in melanin synthesis.?**' Flow
cytometry has demonstrated high levels of GSH in human
melanoma metastases. The mechanism of uptake of *"Tc
labeled GSH might be explained by the above consider-
ations, in addition to increased blood supply to the tumor
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and enhanced capillary permeability. Although *™Tc-
GSH is a negatively charged water soluble complex,
#mTc-sestamibi is cationic and lipophilic in nature. It is
accumulated within the mitochondria and cytoplasm of
tumor cells due to increased transmembrane electrical
potentials. It is also recognized by cytoplasmic membrane
glycoprotein (Pgp) as a suitable transport substrate.!
Although many radiopharmaceuticals have been pro-
posed for the scintigraphic delineation of malignant mela-
noma,''? the results are not satisfactory. The only specific
agent, ™Tc-AMab, has the disadvantages of high renal,
slight liver, spleen and bone marrow localization, variable
amounts of gallbladder and bowel radioactivity with
prolonged blood clearance, in addition to the high cost of
its kits. *"Tc-GSH has a sensitivity and specificity com-
parable to ®™Tc-AMab.!? The advantages of *™Tc-GSH
are lower blood radioactivity levels, lower cost and easy
in-house preparation. It is a potential radiopharmaceutical
for the detection of ocular melanoma and its metastases.
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