kol ek3)A] : 2133 T Al 6 3, 1999 475

Hydroxyapatite SHFEFEAUE F SAE| 2] & o] &3
SPECT <d4ellAe] vl

Assessment of Vascularization within Hydroxyapatite Ocular Implant by Bone
Scintigraphy: Comparative Analysis of Planar and SPECT Imaging
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Department of Nuclear Medicine, Institute for Medical Siences,
Chonbuk National University College of Medicine, Chonju, Korea

Abstract

Purpose: Complete fibrovascular ingrowth within the hydroxyapatite ocular implant is necessary for peg
drilling which is performed to prevent infection and to provide motility to the ocular prosthesis. We
compared planar bone scintigraphy and SPECT for the evaluation of the vascularization within hydroxya-
patite ocular implants. Materials and Methods: Seventeen patients (M:F=12:5, mean age: 50.4 +17.5 years)
who had received a coralline hydroxyapatite ocular implant after enucleation surgery were enrolled. Patients
underwent Tc-99m MDP planar bone and SPECT imaging by dual head gamma camera after their implant
surgery (interval: 197 £81 days). Uptake on planar and SPECT images was graded visually as less than
(grade 1), equal to (grade 2), and greater than (grade 3) nasal bridge activity. Quantitative ratio of implanted
to non-implanted intraorbital activity was also measured. Vascularization within hydroxyapatite implants was
confirmed by slit lamp examination and ocular movement. Results: All but three patients were considered
to be vascularized within hydroxyapatite implants. In visual analysis of planar image and SPECT, grade 1
was noted in 9/18 (50%) and 6/18 (33%), respectively. Grade 2 pattern was 7/18 (39%) and 4/18 (22%),
and grade 3 pattern was 2/18 (11%) and 8/18 (44%) respectively. When grade 2 or 3 was considered to be
positive for vascularization, the sensitivity of planar and SPECT imaging were 60% (9/15) and 80% (12/15),
respectively. In 3 patients with incomplete vascularization, both planar and SPECT showed grade 1 uptake.
The orbital activity ratios on planar imaging were not significantly different between complete and
incomplete vascularization (1.96+0.87 vs 1.17+0.08, p>0.05), however, it was significantly higher on
SPECT in patients with complete vascularization (8.44+5.45 vs 2.2040.87, p<0.05). Conclusion: In the
assessment of fibrovascular ingrowth within ocular implants by Tc-99m MDP bone scintigraphy, SPECT
image appears to be more effective than planar scintigraphy. (Korean J Nucl Med 1999;33:475-83)
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Table 1. Demography and Tc-99m MDP Imaging in Patients with Hydroxyapatite Ocular Implant

Interval from

Planar imaging

SPECT imaging Interval from

No Age Sex implantation to

Visual  Activity Visual ~ Activity ~ implantation to
bone scan (days) grade* ratio” grade* ratio’  peg drilling (days)
1 53 F 162 1 1.13 1 4.82 219
2 68 M 185 1 1.17 2 451 198
3 68 M 462 2 1.90 3 8.04 475
4 63 M 194 2 2.18 3 8.68 197
5 58 M 180 2 2.02 3 17.40 196
6 47 M 21 1 1.26 1 3.18 110
7 34 F 216 3 3.05 3 11.39 239
8 24 F 187 2 1.82 3 11.65 194
9 71 M 164 1 1.16 1 3.08
218 1 1.13 1 3.88 348
10 28 M 172 2 2.82 3 16.41 276
11 50 M 181 3 4.09 3 18.34 206
12 30 M 196 2 1.71 2 4.15 235
13 45 M 164 1 1.41 2 2.60 180
14 46 M 197 2 2.69 3 8.11 212
15 59 M 219 1 1.17 2 3.57 263
16° 19 F 175 1 1.10 1 1.52 186
17} 73 F 247 1 1.14 1 1.90 277

* Grade: 1=faint or less uptake than nasal bridge; 2=uptake similar to nasal bridge; 3=uptake greater than nasal

bridge.

T Implanted to non-implanted orbital activity ratio.

; Incomplete fibrovascular ingrowth by slit lamp examination.
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Fig. 1. Anterior planar image (A) of bone scintigraphy and the mid-orbital coronal
section of SPECT (B) 185 days after the right orbital implant surgery. The
planar image shows faint Tc-99m MDP uptake less than nasal bridge (grade
1) in hydroxyapatite ocular implant. However, the coronal section of SPECT
demonstrates similar uptake to nasal bridge (grade 2). Intraorbital activity
ratio was higher in SPECT than in the planar image (4.51 vs 1.17, respec-
tively). The patient underwent permanent peg insertion without complica-

tion.

Table 2. Correlation
Implant

of Tc-99m MDP Planar and SPECT Findings in Patients with Hydroxyapatite Ocular

SPECT imaging*

Grade 1 Grade 2 Grade 3 Total
Planar imaging
Grade 1 6 3 9
Grade 2 1 6 7
Grade 3 2 2
Total 6 4 8 18

* Grade 1, faint or less uptake than nasal bridge; Grade 2, uptake similar to nasal bridge; Grade 3, uptake

greater than nasal bridge.
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Fig. 2. Anterior planar image (A) of bone scintigraphy and the mid-orbital coronal
section of SPECT (B) of a patient 172 days after the right orbital implant
surgery due to blunt trauma. The planar image shows similar Tc-99m MDP
uptake to the nasal bridge (grade 2), and the coronal section of SPECT
demonstrates uptake greater than the nasal bridge (grade 3). Intraorbital
activity ratios on planar and SPECT images were 2.82 vs 16.41, respec-
tively. The patient underwent permanent peg insertion without complication.

Table 3. Orbital Activity Ratio of Hydroxyapatite Ocular Implant on Tc-99m MDP Planar and SPECT imaging

according to Visual Grade

Grade 1% Grade 2 Grade 3
Planar imaging 1.19+0.10" 2.16+0.43 3574074
SPECT imaging 3.06+1.22 3714083 1249+431

* Grade 1, faint or less uptake than nasal bridge; Grade 2, uptake similar to nasal brldge Grade 3, uptake

greater than nasal bridge.

T Implanted to non-implanted orbital activity (mean£SD).
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Fig. 3. Anterior planar image (A) of bone scintigraphy and the mid-orbital coronal
section of SPECT (B) of a patient which were performed 181 days after the
left orbital implant surgery. There is homogeneous intense uptake within the
implant, greater than that of the adjacent nasal bridge (grade 3) on the
planar and SPECT images. Intraorbital activity ratios on planar and SPECT
images were 4.09 vs 18.34, respectively. The patient underwent permanent
peg insertion without any complication.
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