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Uptake of iodine-123-iodoamphetamine has been demon-
strated in malignant melanoma using planar imaging tech-
niques and has been used to detect an ocular melanoma
at 12 hr postinjection. Using SPECT technique, an ocular
melanoma is identified in a 64-yr-old male at 1 hr postin-
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Although the principal clinical application of io-
dine-123 (*?’I) iodoamphetamine (IMP) is the evalua-
tion of cerebral vascular and degenerative disorders (/,
2), recent reports have demonstrated its potential for
detecting primary and secondary cutaneous melanomas
(3) and ocular choroidal melanomas (4) using planar
imaging techniques. In this report, we describe the
detection of an ocular melanoma at one-hour post-
injection using SPECT techniques, and review the con-
temporary methods of confirming the diagnosis of such
choroidal melanomas.

CASE REPORT

This 64-yr-old white male presented in October 1988, with
a chief complaint of painless and progressive loss of vision in
his right eye over the preceding six months. The patient had
a documented visual acuity of 20/40 right eye and 20/20 left
eye near the time of onset of his symptoms. Past medical
history was significant for neurosurgical ligation of an intra-
cranial aneurysm following its rupture in 1976, an event
associated with subsequent loss of short-term memory. In
addition, the patient was being followed in the urology clinic
for stage D2 adenocarcinoma of the prostate. Treatment for
this problem had included a trans-urethral prostatic resection
for obstructive symptoms, and a bilateral orchiectomy.

His best corrected visual acuity was hand-motion only,
right eye, and 20/20 left eye. The right pupil, measured 6 mm,
was minimally reactive to direct light, and exhibited a prom-
inent Marcus-Gunn phenomenon to consensual testing. The
left pupil measured 5 mm and was briskly reactive to direct
light. Muscle balance examination demonstrated a sensory
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exotropia of 10-15 prism diopters in primary gaze. Slit lamp
and fundoscopic examinations of the right eye revealed a large
pigmented retrolental mass, which occupied approximately
half of the vitreous cavity, and a secondary total retinal
detachment was present. Ultrasonography demonstrated that
the mass measured 17 mm in elevation and was internally
homogenous. Based on the clinical and ultrasonographic find-
ings, the lesion was believed to represent a large choroidal
melanoma, and enucleation was recommended.

Results of a pre-operative evaluation for metastatic disease
included a normal chest x-ray and bone scintigraphy, which
demonstrated soft-tissue localization of technetium-99m-
(**™Tc) methylene diphosphonate (MDP) in the region of the
liver. Hepatic ultrasound demonstrated four complex, echo-
genic intrahepatic lesions, which were most consistent with
metastatic disease rather than hemangiomas. The patient has
declined biopsy of the hepatic masses.

Cranial SPECT (Fig. 1) and whole body tomography (Fig.
2) were subsequently performed following i.v. injection of 3
mCi of iodine-123- (‘**I) iodoamphetamine (IMP). SPECT
imaging at one, three and five hours, and planar tomography
at six hours postinjection demonstrated uptake in the right
eye. No uptake was seen in the left eye.

The patient underwent uneventful enucleation of the af-
fected eye using a “no-touch” technique. Gross examination
(Fig. 3) showed the tumor to measure 16 mm in diameter;

FIGURE 1

Selected coronal, sagittal, and transaxial sections from cranial
ECT performed one hour following ['21)IMP injection demon-
strate abnormal localization in the right orbit (A = anterior,
R = right).
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Planar tomographic views obtained six hours following ['2I]IMP injection demonstrate normal homogenous uptake throughout
the liver, cerebral cortex, unblocked thyroid, and lung fields. Abnormal, asymmetrical uptake is present in the right ocular
tumor. While a small amount of bladder activity is noted, there is no testicular uptake, consistent with the patient’s history of

an orchiectomy.

histologic evaluation demonstrated it was a mixed-cell type
choroidal melanoma.

DISCUSSION

Localization of IMP by melanomas is a result of its
incorporation into cells actively producing melanin (5).
This has been demonstrated in cell cultures of both
melanotic and amelanotic melanoma tumor cells of
mice (5) and humans (3), with the pigmented lines
exhibiting the most intense IMP uptake. In clinical
application, Cohen (3) successfully identified the pri-
mary tumor in six of seven patients with melanotic
melanomas (the seventh patient having a large, necrotic
primary lesion), and metastatic lesions as small as four
millimeters using IMP, but he was unable to scinti-
graphically identify the primary tumor in three patients
with amelanotic melanomas.

Melanin-producing cells in the human eye arise from
two separate lines of embryologic precursors. The cells
of the retinal pigment epithelium (RPE) arise from the
neuroectoderm forming the outer layer of the optic cup.
These cells begin differentiation during the fifth week
of gestation, and by the end of the sixth week will have
completed melanization (6). Under adverse conditions,
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RPE cells tend to have a hyperplastic rather than neo-
plastic response. Melanocytes of the uvea (choroid,
ciliary body and iris) and conjunctiva arise from the
neural crest and migrate along the forming optic vesicle
before it invaginates to form the optic cup. Melanin
production begins between the twenty-fourth and
twenty-seventh weeks, and by birth, few immature mel-
anosomes are present in the choroidal melanocytes (6).
Injury to cells in this population is more likely to result
in a neoplastic response (7).

Because of the intense concentration of melanin-
producing pigmented ocular tissues in animal models,
IMP localization has been observed in the eyes of
species from mice to monkeys (1,5). IMP uptake in the
normal adult human eye has not been observed, pre-
sumably because active pigmentation is completed
prior to birth (5,7) or in the perinatal period (7).
Further studies have been suggested to clarify this find-
ing (5).

Melanomas are the most common primary malig-
nancy of the adult eye (9). They arise from uveal
melanocytes, most commonly in the choroid, and al-
though they display a wide range of pigmentation, even
predominately amelanotic tumors will contain some
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FIGURE 3

Photograph of the horizontal cut section of the patient's
enucleated right eye, with the anterior aspect oriented to the
left. The large, dome-shaped brown tumor present in the
vitreous cavity is a mixed cell-type choroidal melanoma meas-
uring 16 mm in diameter. The thin whitish membrane between
the tumor and the lens is the surrounding total retinal detach-
ment (arrows).

melanosomes (9). A number of benign lesions can
simulate ocular melanomas (Table 1), and the use of
techniques such as ocular ultrasonography, fluorescein
angiography and radioactive phosphorus has greatly
improved diagnostic accuracy (/0). None of these tests
are, however, specific for melanoma, and a significant
misdiagnosis rate still exists. Shields et al. found that
over one-half of patients referred to the Wills Eye
Institute Oncology Unit with the diagnosis of posterior
uveal melanoma actually had benign lesions (//) and
Chang et al. found a misdiagnosis rate of 6.4% in a
review of 744 eyes with clear ocular media submitted
to the Armed Forces Institute of Pathology with the
clinical diagnosis of malignant melanoma (/2). Diag-
nosis of such lesions is compounded in eyes with opaque
ocular media (/3).

Using planar imaging, Ono (4) was able to identify
['*I)IMP uptake by a pigmented ocular melanoma
12 hr following injection. The current report confirms
his observation of IMP uptake by ocular melanomas,
and demonstrates that with SPECT imaging uptake
may be seen as early as 1 hr postinjection. Whether
IMP will localize the benign ocular lesions which are
melanin-containing, such as choroidal nevi or regions
of RPE hyperplasia, is unknown. However, it is reason-
able to speculate that processes in which pigmentation
is not due to melanin, such as subretinal hemorrhages,
will not localize IMP. We believe ['ZIJIMP localization
with SPECT imaging has the potential to become a
clinically useful tool in the battery of tests now available
for diagnosing ocular melanomas.
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TABLE 1
Benign Lesions Simulating Ocular Melanomas’

Suspicious choroidal nevi

Central disciform degeneration

Peripheral disciform degeneration

Congenital retinal pigment epithelial hypertrophy
Reactive retinal pigment epithelial hyperplasia
Retinal detachment

Choroidal hemangioma

Choroidal detachment

Melanocytoma

Others

* See References 9 and 12.

ACKNOWLEDGMENTS

The authors wish to express their appreciation to Robert P.
Shaver, MD, C.P. Wilkinson, MD, Bradley K. Farris, MD,
Nicholas Borys, MD, and Debra J. Evans for their assistance
and support in this work.

REFERENCES

1. Holman BL, Lee RG, Hill TC, et al. A comparison of two
cerebral perfusion tracers, N-isopropyl 1-123 p-iodoamphet-
amine and I-123 HIPDM in the human. J Nucl Med 1984;
25:25-30.

2. Cohen MB, Graham LS, Lake R, et al. Diagnosis of Alz-
heimer’s disease and multiple infarct dementia by tomo-
graphic imaging of iodine-123 IMP. J Nucl Med 1986; 27:
769-774.

3. Cohen MB, Saxton RE, Lake RR, et al. Detection of malig-
nant melanoma with iodine-123 iodoamphetamine. J Nuc/
Med 1988; 29:1200-1206.

4. Ono S, Fukunaga M, Otauka N, et al. Visualization of ocular
melanoma with N-isopropyl-(123-1}-iodoamphetamine. J
Nucl Med 1988; 29:1448-1450.

5. Holman BL, Wick MM, Kaplan ML, et al. The relationship
of the eye uptake of N-isopropyl-p-(123-I) iodoamphetamine
to melanin production. J Nuc/ Med 1984; 25:315-319.

6. Mund M, Rodriguez M, Fine B. Light and electron micro-
scopic observations of the pigmented layers of the developing
human eye. Am J Ophthalmol 1972; 73:167-182.

7. Zimmerman LE. Melanocytes, melanocytic nevi, and melan-
ocytomas. /nv Ophthalmol 1965; 4:11-41.

8. Shields JA, ed. Posterior uveal melanomas: clinical and path-
ologic features. In: Diagnosis and management of intraocular
tumors. St. Louis: CV Mosby; 1983:1444-1470.

9. Early diagnosis of choroidal melanoma [Editorial). Br J
Ophthalmol 1980; 64:146-147.

10. Shields JA, Augsburger JJ, Brown GC, et al. The differential
diagnosis of posterior uveal melanoma. Ophthalmology 1980:
87:518-522.

11. Chang M, Zimmerman LE, McLean 1. The persisting pseu-
domelanoma problem. Arch Ophthalmol 1984; 102:726-727.

12. Shields JA, McDonald PR, Leonard BC, et al. Ultrasonog-
raphy and 32-P test in diagnosis of malignant melanomas in
eyes with hazy media. Tr Am Ophth Soc 1976; 74:262-281.

377





