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Summary

Purpose: To determine the usefulness of immunos-
cintigraphy with Tc-99m labeled anti-melanoma antibod-
ies in the diagnosis of primary ocular melanoma. Fur-
thermore, to try to determine whether the treatment of
ocular melanoma by contact radiotherapy had an influ-
ence on the immunoscintigraphic disease detection.

Patients and methods: Immunoscintigraphy was per-
formed on 17 patients: 9 patients with newly diagnosed
choroidal melanoma (group A), 6 patients with choroidal
melanoma treated by ruthenium contact radiotherapy
(group B) and 2 patients with melanoma conjunctivae
(group C). F(ab’)2 fragments of 225.28S monoclonal an-
tibody directed against a high molecular weight melano-
ma-associated antigen (HMW-MAA) were used. Planar
scintigtaphy was done 4 hours after intravenous (i.v.) in-
jection of 300-445 MBq of labeled antibodies, in anterior
Waters projection, with 95 degrees of cranial tilt of the
gamma-camera head. 500,000 counts static images were
acquired in 256×256 resolution matrix.

Results: All group A patients showed positive im-

munoscintigraphy. The maximum diameter of these tumors,
measured by ultrasound, was between 9 and 18 mm, with
maximal prominence between 5 and 10.5 mm. Both pa-
tients of group C showed negative immunoscintigraphy,
due to the small dimensions of the tumors (less than 2.7
mm). In all 6 patients of group B immunoscintigraphy
was negative although the dimensions of the tumors were
sufficient enough to be visualized by immunoscintigra-
phy (diameter between 8.3 and 17 mm and prominence
between 5 and 10.3 mm).

Conclusion: According to our preliminary results, we
concluded that immunoscintigraphy was useful diagnos-
tic modality in the detection of small intraocular tumors.
The negative immunoscintigraphy in patients with tumors
treated by contact radiotherapy could be explained by the
biological regression of the tumor that precedes regres-
sion of its volume. This finding indicates that immunoscin-
tigraphy could be useful in the follow-up of conservatively
or surgically treated patients with choroidal melanoma.
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Introduction

Choroidal melanoma is the most common pri-
mary eye tumor. Successful treatment and good prog-

nosis of the disease depend on early disease diagno-
sis. Besides conventional diagnostic modalities like ul-
trasonography and fluorescein angiography, for sev-
eral years antibody-guided scintigraphy has been used
as an additional tool in the diagnosis of ocular mela-
noma [1]. In the majority of the cases, immunoscin-
tigraphy of choroidal melanoma is performed with
technetium-99m-labeled F(ab’)2 fragments of 225.28S
monoclonal antibody. This antibody recognizes a hu-
man high molecular weight melanoma-associated an-
tigen with restricted tissue distribution, which is ex-
pressed in about 90% of melanoma cells [2]. The same
antibody has been widely used for the detection of
metastases of cutaneous melanoma with high anti-
genic expression [3].

With respect to these considerations, our study
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aimed at evaluating the usefulness of immunoscintig-
raphy with anti-melanoma antibodies in the diagnosis
of primary ocular melanoma. Furthermore, we tried
to determine whether the treatment of ocular mela-
noma by contact radiotherapy had an influence on
the immunoscintigraphic disease detection.

Patients and methods

The investigation was carried out on 17 patients
with pigmented ocular melanoma. Twelve patients
were males and 5 females with a median age of 53
years (range 23-82 years). The patients were divided
into 3 groups. Group A consisted of 9 patients with
newly diagnosed choroidal melanoma based on clini-
cal findings, ultrasonography and fluorescein angiog-
raphy. Seven of these patients underwent eye enu-
cleation and melanoma tissue samples were available
for histology, whereas 2 patients were treated con-
servatively with radioactive ruthenium contact radio-
therapy. Group B consisted of 6 patients with choroi-
dal melanoma, who were treated with radioactive ru-
thenium contact radiotherapy. Group C consisted of
2 patients with melanoma conjunctivae.

Immunoscintigraphy was done with F(ab’)2
fragments of 225.28S monoclonal antibody  directed
against the high molecular weight melanoma-associ-
ated antigen HMW-MAA (Technemab-K-1, Fa. Sor-
in/Solco). The antibody labeling was performed ac-
cording to the manufacturer’s instructions, using 300-
445 MBq of radionuclide technetium-99m. Standard
planar scintigraphy was done 4 hours after the i.v.
injection of the radioactive solution. Gamma camera
(Siemens Orbiter 7500) was equipped with low-en-
ergy high resolutive parallel-hole collimator. Comput-
er-assisted static scintigraphy of the head was done
in anterior Waters projection, with 15 degrees cranial
tilt of the gamma camera head. Zoom factor of 1.5
was used and 500,000 counts static images were
stored in 256×256 resolution matrix.

Results

All patients with newly diagnosed uveal mela-
noma (group A) showed positive immunoscintigraphy
(Table 1). The measurement of tumor dimensions that
was made ultrasonographically or after enucleation
of the eye indicated that strongly positive immunos-
cintigraphy was related to large tumors with maximal
diameter between 12 and 18.3 mm and maximal prom-
inence between 9 and 11.2 mm. Nevertheless, small-
er tumors with maximal diameter between 9 and 11.3

mm and maximal prominence between 5.2 and 7.4
mm were also successfully visualized.

Histopathology of tumors with strongly positive
immunoscintigraphy showed numerous pathological
mitoses and intense pigmentation.

All 6 patients of group B underwent contact ra-
diotherapy with radioactive ruthenium 6 weeks to 6
months before immunoscintigraphy. Clinical exami-
nation showed slight reduction of tumor dimensions
although they remained rather large, with maximum
diameter between 8.3 and 17 mm and maximal prom-
inence between 5 and 10.3 mm. Immunoscintigraphy
was clearly negative in all patients of this group (Ta-
ble 2). The maximal dimensions of tumors in groups

Table 1. Tumor dimensions and results of immunoscintigraphy
in patients with newly diagnosed choroidal melanoma (group A)

Tumor dimensions
Patient Sex Age IS

(yrs) findings
Max. diameter Max. prominence

(mm) (mm)

1 F 56 14.0 9.9 ++
2 M 64 18.1 9.3 ++
3 M 82 18.3 11.2 ++
4 M 37 9.0 5.5 +
5 F 61 9.9 6.3 +
6 M 41 15.2 9.0 ++
7 M 78 10.1 5.2 +
8 M 53 11.3 7.4 +
9 M 67 9.7 5.6 +

IS: immunoscintigraphy, F: female, M: male, +: positive, ++: strongly
positive

Table 2. Tumor dimensions and results of immunoscintigraphy
in patients with choroidal melanoma treated by contact radio-
therapy (group B)

Tumor dimensions
Patient Sex Age IS

(yrs) findings
Max. diameter Max. prominence

(mm) (mm)

1 M 23 8.9 5.0 neg
2 M 38 17.0 9.3 neg
3 M 41 8.3 5.7 neg
4 F 27 15.9 8.9 neg
5 M 34 16.2 10.3 neg
6 M 36 16.9 10.0 neg

For abbreviations see footnote of Table 1
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A and B were compared; no statistically significant
difference was revealed (p >0.05).

Immunoscintigraphy in both patients of group C
was negative (Table 3). The dimensions of these tu-
mors were small, with maximal diameter of 2.6 and
2.4 mm, respectively.

Discussion

Most often, the diagnosis of intraocular melano-
ma can be accurately established by clinical exami-
nation, ultrasonography and fluorescein angiography.
Occasionally, in diagnostically delicate cases, there is
a need for additional diagnostic methods. It has been
proved that immunoscintigraphy can contribute to dif-
ferential diagnosis of eye melanoma against uveal
hemangioma and melanocytoma, as well as intraocu-
lar metastases of other tumors [4]. Moreover, as eye
is a dual organ, immunoscintigraphy offers the possi-
bility of using the findings from the healthy eye as an
ideal control [5].

Several authors have evaluated the sensitivity
and specificity of immunoscintigraphy in the diagno-
sis of eye tumors. Most of them report sensitivity
between 76.5 and 78.5%. The specificity is higher
and ranges between 94 and 100% [6-9]. Although it
is obvious that larger tumors are easier to detect,
smaller tumors with diameter of only 5×3 mm could
also be detected, despite the limited spatial resolution
of the gamma-camera [10,11]. Our results coincide
with these observations. In melanomas not treated
by contact radiotherapy, false-negative results were
obtained only in 2 cases of small melanoma conjunc-
tivae with base diameter of 2.6 mm and 2.4 mm. The
positive findings in all group A patients was due to the
large dimensions of the tumors; larger tumor dimen-
sions resulted in more positive findings.

In case of small-sized tumors, and given their lo-
calization within the eye, it may be useful to apply sin-
gle-photon emission computed tomography (SPECT)
in order to discriminate between lesions situated in the

nasal quadrant from an adjacent nasopharyngeal ac-
tivity [12].

A special problem in the follow-up of patients
with uveal melanoma is how to monitor the effects of
radiotherapy. By contact radiotherapy with radioac-
tive ruthenium, gradual regression of melanoma is
expected after longer period of time. This regression
can be monitored angiographically and ultrasonograph-
ically, but most of the signs are insufficiently specific
and often unreliable.   Moreover, the volume reduc-
tion does not parallel biological regression and the ul-
trasonographic findings can not be considered as suf-
ficiently accurate. Interpretation of fluorescein an-
giography findings is difficult, due to non-transparen-
cy of eye media, presence of blood and pigment. In
theory, immunoscintigraphy offers the possibility to
detect and monitor the biological activity of the tu-
mor, because antigen-antibody reaction is absent in
case of significant reduction of tumor viability [13,
14]. Our results comply with this assumption, because
in all patients of group B immunoscintigraphy was
negative although tumor dimensions allowed their vi-
sualization. This finding may indicate biological re-
gression of the tumor, while the volume reduction had
not occurred yet.

This observation should in any case be verified
or dismissed by the results from a series of patients
where immunoscintigraphy could be applied before
and after radiotherapy. Furthermore, it would be nec-
essary to apply quantitative analysis of scintigraphic
images for better comparison of the findings [15,16].

Owing to high antigenic expression of metastases
of melanoma, n:immunoscintigraphy is potentialy use-
ful in detecting tumor relapse or to search for tumor
metastases in other organs and tissues.

References

1. Scheidhauer K, Scheiffart O, Stefani FH, Markl A, Schu-
macher V, Moser E. Radioimmunoscintigraphy in cases of
primary intraocular malignant melanoma. Proc 4th Symp
of Tumor Markers. Hamburg, 1987; 461-470.

2. Bomanji J, Hungerford JL, Granowska M, Britton KE.
Radioimmunoscintigraphy of ocular melanoma with 99m-
Tc labeled cutaneous melanoma antibody fragments. Br J
Ophthalmol 1987; 71: 651-658.

3. Bomanji J, Garner A, Prasad J. Characterisation of ocular
melanoma with cutaneous melanoma antibodies. Br J Oph-
thalmol 1987; 71: 647-650.

4. Salzillo F, Mele M, Lombardo T, Delle Noci N, Minervini
C, D’Addabbo A. Radioimmunoscintigraphy with 99mTc-
225.28S-F(ab’)2 in cutaneous and ocular melanomas: cases
of particular clinical interest. J Nucl Biol Med 1993; 37:
191-197.

Table 3. Tumor dimensions and results of immunoscintigraphy
in patients with melanoma conjunctivae (group C)

Patient Sex Age Max. tumor diameter IS
(yrs) (mm) findings

1 F 55 2.6 neg
2 F 59 2.4 neg

For abbreviations see footnote of Table 1



302

5. Beatovic S, Obradovic V, Latkovic Z, Nastic-Miric D, Davi-
dovic B, Koljevic A. Imunoscintigrafy of primary malig-
nant melanoma of the eye: first experienced. Med Pregl
1991; 44(Suppl 1) 99-102 (in Serbian).

6. Scheidler J, Lensinger G, Kirsch CM, Scheiffarth OF, Ste-
fani FH, Ried KG. Immunoimaging of choroidal melanoma:
assessment of its diagnostic accuracy and limitations in
101 cases. Br J Ophthalmol 1992; 76: 457-460.

7. Sergieva SB, Virtcheva-Genkova A. Radioimmunoscintig-
raphy in patients with ocular melanoma. Clin Nucl Med
1997; 22: 25-29.

8. Schaling DF, Oosterhuis JA, Jager MJ, Kakebeeke-Kemme
H, Pauwels EK. Possibilities and limitations of radioimmu-
noscintigraphy and conventional diagnostic modalities in
choroidal melanoma. Br J Ophthalmol 1994; 78: 244-248.

9. Dudczak R, Kletter K, Bailer H, Kokoschka E, Pohl-Markl
H. Immunoscintigraphy with a technetium 99m-labelled
monoclonal antibody in patients with melanoma. Wiwn
Klin Wochenshr 1987; 99: 232-239.

10. Lucignani G, Paganelli G, Modorati G et al. Magnetic reso-
nance imaging, antibody-guided scintigraphy and glucose
metabolism in uveal melanoma. J Comput Assist Tomogr
1992; 16: 77-83.

11. Bomanji J, Nimmon CC, Hungerford JL, Solanki K, Gra-
nowska M, Britton KE. Ocular radioimmunoscintigraphy:
sensitivity and practical considerations. J Nucl Med 1988;
29: 1031-1037.

12. Calbiani B, Bontempelli C, Bonelli P et al. Immunoscintig-
raphy in the diagnosis of choroid melanoma. Radiol Med
1990; 79(1-2): 92-95.

13. Loffler KU, Brantigam P, Simon J, Althauser SR, Moser E,
Witschel H. Immunoscintigraphy results in the compari-
son of ocular with cutaneous melanoma. Ophtalmologe
1994; 91: 529-532.

14. Loffler KU, Simon JC, Wuttig C, Althauser SR, Brautigam
P, Eitschel H. Antigen pattern in choroid melanoma in cor-
relation with immunoscintigraphy. Ophtalmologe 1995; 92:
723-727.

15. Brautigam P, Loeffler KU, Krause T, Hogerle S, Simon
J, Moser E. Immunoscintigraphy with anti-225.28S
for ocular melanoma; a comparison with histology and
immunohistochemistry. Nuklearmedizin 1997; 36: 42-
46.

16. Rodot S, Darcourt J, Bussiere F et al. Radiolabelled iodo-
benzamide for malignant melanoma staging. Melanoma Res
1994; 4: 307-312.


