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Abstract

Purpose: It is important to differentiate malignant from benign lesions of intraocular masses in choosing
therapeutic plan. Biopsy of intraocular tumor is not recommended due to the risk of visual damage. We
evaluated the usefulness of F-18-FDG PET imaging in diagnosing intraocular neoplasms. Materials and
Methods: F-18-FDG PET scen was performed in 13 patients (15 lesions) suspected to have malignant
intraocular tumors. There were 3 benign lesions (retinal detachment, choroidal effusion and hemorrhage) and
10 patients with 12 malignant lesions (3 melanomas, 7 retinoblastomas and 2 metastatic cancers). Regional
eye images (256 X256 and 128 X128 matrices) were obtained with or without attenuation correction. Whole
body scan was also performed in eight patients (3 benign and 6 malignant lesions). Results: All malignant
lesions were visualized while all benign lesions were not visualized. The mean peak standardized uptake
value (SUV) of malignant lesions was 2.6440.57 g/ml. There was no correlations between peak SUV and
tumor volume. Two large malignant lesions (>1000 mm®) showed hot uptake on whole body scan. But two
medium-sized lesions (100-1000 mm3) looked faint and two small (<100 mma) lesions were not visualized.
The images reconstructed with 256 X256 matrix showed lesions more clearly than those with 128X 128
matrix. Conclusion: F-18-FDG PET scan is highly sensitivity in detecting malignant intraocular tumor. For
the evaluation of small-sized intraocular lesions, whole body scan is not appropriate because of low
sensitivity. A regional scan with sufficient acquisition time is recommended for that purpose. Image
reconstruction in matrix size of 256 X256 produced clearer images than the ones in 128 X128, but it does
not affect the diagnostic sensitivity. (Korean J Nucl Med 1999;33:439-51)
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Table 1. Clinical and F-18-FDG PET Findings of 13 Patients with Intraocular Tumor

) _ . Malig- Size Visual Peak SUV (g/ml) Mean SUV (g/ml)

Lesions  Sex/Age Diagnosis 3
nancy  (mm’) grade®  256x256 128X 128 256X256 128X 128

1 M/49 RD B 180 0 (0)
2 M/62 CE B 240 0
3 M/58 CH B 72 0 (0)
4 M/57 CHMM m 90 1 2.00 2.63 1.76 1.51
5 F/37 CHMM m 128 0 ) .
6-1 (Rt) F/2 rRB' M 1125 2 3.21 2.88 2.79 2.40
6-2 (Lt) RB M 221 2 1.72 1.54 1.51 1.41
6’-1 (Rt) m 1125 0
6’-2 (Lt) m 221 0
7 F/53 civmt M 2550 2 3.34 3.14 2,98 2.96
8 M/7 RB M 248 2 3.00 2.68 2.58 2.20
9 M/1 RB' M 63 2 (0) 2.08 1.90 1.80 1.64
10 F/22 BCt M 90 2 (0) 243 2.39 2.31 2.28
11-1 (Rt F/1 RB M 500 2. 2.13 2.00 2.50 1.74
11-2 (Lt RB M 1125 22 3.04 2.86 1.83 2.19
12 M/48 Lct M 320 2 () 3.14 2.67 2.58 2.20
13 F/3 RB M 1125 2 (2) 2.33 2.12 1.99 1.72

* The visual grading was performed on F-18-FDG-PET images reconstructed with 256 X256 matrix with
attenuation correction. The numbers in parenthesis are visual grade on F-18-FDG PET whole body scan.
T Pathologically confirmed. Lesions 6’-1 and 6°-2 were the same lesions as 6-1 and 6-2 respectively. The scan

was performed after radiotherapy and chemotherapy.

RD, Retinal Detatchment; CE, Choroidal Effusion; CH, Choroidal Hemorrhage; CHMM, Choroidal Malignant
Melanoma; RB, Retinoblastoma; CIMM, Ciliary body Malignant Melanoma; BC, Breast Cancer; LC, Lung
Cancer; B, Benign, M, Malignant, not treated; m, malignant, post-radiotherapy.
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Fig. 1. These pictures show the methods drawing ROIs to select normal control site on "®FE-FDG-PET images. The
curved filled arrow is the lesion, linear filled arrow is anterior eyeball, curved hollow arrow is vitreous
body, and linear hollow arrow is lateral rectus muscle.
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Fig. 2. A calcified lesion was observed in left eyeball of 6 month-old male (patient 9) on orbit CT (A). On
BE_FDG PET scan, high FDG uptake was observed in the posterior wall of left eyeball without FDG
uptake in the calcified- portion (B). The lesion was proved to be a retinoblastoma on biopsy.
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Fig. 3. F-18-FDG PET of a 62 year-old
male with choroid effusion in right
eye (patient 3). Dome-shaped 10.6
X9.17%3.4 mm sized lesion was
observed on fundoscopy (A) and
ultrasonography (B), but the FDG
uptake of the lesion was not in-
creased (C).
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Fig. 4. High F-18-FDG uptake was seen in both eyeballs of 2 year-old
trilateral retinoblastoma patient (patient 6) on F-18-FDG PET scan
performed before radiation therapy or chemotherapy (A). No uptake
was observed 4 months after radiation therapy (1 month after 6
cycles of chemotherapy) (B).
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Fig. 5. This 22 years old woman (patient 10) was presented for blurred vision of left
eye. Lentiform mass was observed in posterior wall of left eyeball on
ultrasonography (A). The mass showed high glucose metabolism on F-18-FDG
PET scan (B). On whole body F-18-FDG PET a high metabolic lesion was
observed in right breast (C). The breast lesion was confirmed to be breast

carcinoma on biopsy.
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A 1256 X256, T+E

B: 128 X128, T+E

C: 256 X256,E

D: 128x128,E

E,F: 128 %128, E
(whole body)

Fig. 6. There was no diagnostic differences among different reconstruction methods in F-18-FDG PET of
intraocular tumors. However, the image quality of 256 X256 matrix (A, C) was better than 128 X128
matrix, (B, D). Regional images with 15 minutes of acquisition (A, B, C, D) showed increased uptake in
left eye ball, while whole body scan with 7 minutes of acquisition (E, F) did not reveal the lesion. No
significant difference existed according to attenuation correction. (T+E=with attenuation correction;

E=without attenuation correction).
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Table 2. Peak SUV of Lesion to Mean SUV of Normal Control Site Ratio on Images Reconstructed with 256 X
256 Matrix in 10 Non-treated Malignant Lesions

Lesions

(g/ml) (g/mh (g/mb

6-1 3.21 1.02 0.46
6-2 1.72 1.48 0.39
: 3.34 4,04 0.49
8 3.00 3.50 0.16
2.08 0.83 0.32

10 243 7.33 041
11-1 2.13 2.51 0.76
11-2 3.04 2.57 0.43
12 3.14 2.64 0.32
13 2.33 0.84 0.33
Average 2.64 2.68 041
Standard deviation 0.57 1.98 0.15

Standard variation coefficient 022 0.74 0.38

SUVlI SUVm SUVv

SUVa Lesion to normal control site ratio
(@/m)  SUVYSUVm SUVYSUVv  SUV/SUVa
0.90 3.14 7.05 3.57
0.79 1.17 4.43 2.18
1.23 0.83 6.84 2.7
0.57 0.86 19.29 5.29
1.12 2.49 6.45 1.85
1.19 0.33 5.92 2.05
0.67 0.85 2.82 3.20
1.12 1.19 7.03 1
0.83 1.19 9.76 3.77
1.03 2.76 7.00 2.26
0.95 . 1.48 7.66 2.96
0.23 0.96 4.47 1.04
0.24 0.65 0. 58 0.35

SUVI, peak SUV of lesion; SUVm, mean SUV of lateral rectus muscle; SUVyv, mean SUV of vitreous body;

SUVa, mean SUV of anterior eyeball wall.
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